
audio test accessories to build
uning in worldwide SW stations
Itep-by-step TV IF alignment

BUILD FOR LESS THAN $10
DIGITAL LOGIC PROBE

• $1 .25 AUG. 1980

The ultimate turntable pickup arm? .
Inside aVHS videotape recorder
Build your own raceway videogame
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Forget everything you
know about pulse generators .

You 've just discovered
our Model 4001 Ultravariab le
Pulse Generator™-so much
more flexible and economica l, it
dramatical ly simp lifies all your
digital designing and testing.

It starts with a smarter
way to set pul se parameters :
pulse width and pu lse spacing
are each independently and
continuously variable from 100
nanoseconds to one second
over seven decade ranges .
Provid ing outputs from 0.5 Hz
to 5.0 MHz.

Model 4001
Pulse Generator
$235~

In addition to the four
flexible' operating modes-Run,
Triggered , Gated, One-Shot­
the 4001 features pushbutton­
selected square-wave and
complement output modes.
Plus a variable-amplitude out­
put, a fixed TTL output, a lead ­
ing sync pulse output and
lots more .

Now discover the sur­
prising ly low price : $235.*

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 details .
OTHER OFFICES: San Francisco (415) 421-8872. TWX gtO-372-799.2 SPECIA~rIES 1 800 243 6077Europe: PhoneSaffron-Walden0799-21682, TLX 817477 - - -

Canada: Len Finkler Ltd" Downsview. Ontario During busi ness hours

CORPORATION
·Suggested U,S, resale. Prices, specificationssubject to change without notice, iP Copyright1980 GlobalSpecia ltiesCorporation,

I'ID"". C'.,.. n .. ~DCC' . u c n a U A T l n ... t"ADn



Extended
Lifespan

Mode/310

COMPUTER ERROR

JS&A was destined for failure
when we introduced our first
electronic blood pressure unit.
But then a miracle happened.

Mode /410

Advertisements were starting to appear
everywhere . JS&A had just introduced the
world's first home electronic blood pressure
unit in a massive national advertising cam­
paign.

But something was strange. JS&A often
tests its products in its catalog first before they
are nationally advertised. If they sell well, we
then start a national magazine advertising
campaign . The blood pressure unit sold well in
our catalog, but for some strange reason, it
wasn't selling well in magazines.

SHOCKING DISCOVERY
And then we found the answer. A few

months earlier after our blood pressure unit
appeared in our catalog, our computer man­
ager (let us call him Ralph to protect his
identity) handed us a computer printout of the
catalog sales results.

Scanning the results, we discovered that the
blood pressure unit was the best-selling
product in our catalog-far exceeding every
other product by five times.

The results were so positive that we
immediately placed hundreds of thousands of
dollars in an advertising campaign launched in
early 1978.

Just as the advertisements were starting to
appear, Ralph walked into our president's
office with some startling news. "There's been
a mistake," Ralph said. 'The computer print­
out was wrong. The blood pressure unit is
actually our worst selling product but a com­
puter error gave us the wrong information."

And so our president sat back and watched
JS&A advertisements appearing everywhere,
knowing full well that the campaign would cost
his company almost the price of a new
computer.

Then came the miracle. As if by plan, the
American Medical Association came out with

an advertising campaign urging consumers to
take their blood pressure regularly to combat
hypertension or high blood pressure. Ads
appeared everywhere.

The campaign revealed that there may be
as many as 25 million Americans who have
high blood pressure and don't know it. Simply
by taking their own blood pressure and dis­
covering hypertension early enough, Ameri­
cans could be saving their lives and reducing
the chances of heart attacks. Suddenly our
campaign started to sell blood pressure units
by the thousands.

AWARD RECEIVED
This year JS&A's president received the

Extended Lifespan award for "pioneering in
the distribution of home health electronic
devices" by the Committee for an Extended
Lifespan. In accepting the award, our presi­
dent made it very clear that the award was
earned as a result of a computer error and not
as a result of his brilliance.

This story is painfully true. And although it
may be a slight embarrassment to us, there is
one aspect that is not. JS&A was indeed the
company that pioneered the electronic blood
pressure units and has always selected the
very best units available to offer at the very
lowest prices possible.

NEWEST UNIT
Our newest unit shown above is another

example. The model 310 sells for only $69.95
plus $2.50 for postage and handling (Illinois
residents, please add 6% sales tax.) You sim­
ply wrap the velcro cuff around your arm (you
can even keep your shirt on) and inflate the
cuff. Both an audible tone and a visible red
light will indicate your systolic and diastolic
readings . The system is extremely accurate,
comes with a self-bleeding air valve and can
be stored in a convenient carrying case that

comes with each unit.
The deluxe model 410 functions similar to

the first system except that the readings are
displayed in digits, and the unit also displays
your pulse reading. It sells for $139.95 plus
$2.50 per unit for postage, insurance and
handling. If for any reason you are not com­
pletely satisfied with either unit, you may
return it within 30 days for a prompt and
courteous refund including your $2.50 post­
age and handling. To order either unit, credit
card buyers may call our toll-free number, or
you may send your check or money order to
the address below.

Both units use solid-state components,
come complete with instructions and a one­
year limited warranty, and should give you
years of trouble-free service. If service should
be required, we maintain a service-by-mail
center as close as your mailbox. JS&A is
America's largest single source of space-age
products-further assurance that your modest
investment is well protected.

If you are concerned about your blood
pressure or knowsomebodywho is concerned
about monitoring his or hers, we recommend
JS&A's latest units.

Incidentally, Ralph left JS&A on his own
accord and bought a farm in another state.
There were no hard feelings when he left. How
could there be?Order your blood pressureunit
at no obligation, today.

~
PRODUCTS
THATo ® THIN~

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

Call TOLL-FREE 800323-6400
In Illinois Gall (312) 564-7000

© JS&A Group,lnc.,1980
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Hand-heldcomputerpowerishere!
An autoranging DMM breakthrough

from B&K-PRECISION.
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B&K-PRECISION's new microcomputer
controlled Model 2845 is a major advance
in digital multimeter technology. At a price
comparable to ordinary manually ope rated
units the 2845 brings microcomputer inte l­
ligence to a handhe ld portable DMM.
When applied to a circ uit, its computer
se lects the range providing maxi mum
reso lution wi thou t the slow " hunting"
action characteristic of many bench-ty pe
auto ranging DMM's .

The 2845 is certainly the mos t user
oriented hand -he ld DMM available.
No other DMM can match its speed and
simplicity of operation. With tilt sta nd ,
large display and optional AC power
adapter, it becomes a remarkable inex­
pensive bench DMM .

• Microcomputer autoranging speeds
operation and stab ilizes readings

• Auto-skip program for best resolution in
least time

• Eas iest, fastest-to-use DM M ava ilable

• 0.1% basic DC acc uracy

• 3~ digit, 0.5" LCD display

• Continuity te st " bee per"

• Range- lock, holds selected range

• Measure s A CIDC voltage; ACI DC current;
resistance

• Meet s tough U.L. 1244
safe ty standards

CIRCLE 38 ON FREE INFORMATION CARD

Availab le fo r immedi at e d eli very
fro m you r local di stributor. For
add it io na l informat ion co ntac t yo ur
di s tri butor or B&K-PR EClSl ON .

BIBB
DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Il li no is 60635 • 312/889-9087

IntI. Sis .. 6460 W. Cortla nd St., Chicago. IL 60635
Canad ian Sales; Atlas Electronics. Ontar io

Model 2845 $175
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ON THE COVER

Finally, the construction article you 've
all been asking for : An a-part series
describing a full blown, fully mobile
ro b o t complete with manipulator arms.
Options in c lud e remote control opera­
tion , o peration via external computer
via the remote-contro l link and an on­
bo a rd com puter. Suggestions are g iven
for ad di ng senses such as sight and
feel. T he basic robot, minus the optio ns,
can be buil t fo r u nd er $400 . Get started
buil d in g you rs today. Complete details
start on page 37.

A stamped sell -add ressed envelope must accompany
all submitted manuscripts and /o r artwork or photo­
graphs if their return IS des ired should the y be rejected.
We discl aim any responsibility for the loss or damage of
rnanuscrr pts and/or artwo rk or photographs while in
our possessron or ot herw ise.

Subscription Service : Mall all subscription orders .

~~~~~~~~e~or~~~~~sn1~~;~ 3~~9~~~t~;~tie;.E~~~~;~~I~~
Sub scnptio n Servi ce . Box 2520. Boulder. CO 80322.

Radio-Electronics, (ISSN 0033-7862) Pub lished monthly
by Gern sback Publications. Inc.• 200 Park Avenue South .
New York. NY 10003. Phone : 212-777-6400 . Controlled
Circulation Poslage Paid at Concord. NH. One-year sub­
sc ription rate: U SA and U.S. possessions. $13.00.
Canada. $16 .00. Other counlries. $18.00. Single copies
51.25 . '<;; 1980 by Gernsback Pubhcatrons. Inc . All riqhts
reserved . Printed in U.S.A.

A QUICK AND EASY way to make one-of-a-klnd
printed circuit boards. The details start on page 66.

RACEWAY VIDEO GAME you can build lets you
pretend to be a Indy 500 race-car driver without
ever leaVing the comfort of your armchair. Con­
struction details start on page 42.

59 TUNING IN WORLDWIDE SW STATIONS
The RF.spectrum is chock full of interesting communi­
cations, includi ng INTERPOL, th e Strategi c Ai r Com­
mand, NORAD, even spies. Here 's a loo k at what's
out the re and how to tun e th em in. Robert Grove

70 COMMUNICATIONS CORNER
A look at a remote-controlled coa x switch fo r switch ing
bands easily. Herb Friedman

37 UNICORN-' ROBOT
Part 1. Complete with manipulator arms and mobile
base, you can build this robot for under $400. Various
levels of control and intelligence are described, includ ing
an on-board computer. James A. Gupton, Jr.

42 RACEWAY V1DEOGAME
After you build this video game , you can pretend to be
an Indy 500 race-car driver without ever leaving the
comfort of your armchair. L Steven Chealrs

46 6 AUDIO TEST ACCESSORIES
Construction details for 6 easy-to-bui ld accessories for
the audio test bench . Useful for troub leshooting or
checking the performance of your hi-fi system . Gary Stock

54 $10 LOGIC PROBE
A necessary instrument for troubleshooting digital
circu itry. Fred Blechman

56 SERVO-CONTROLLED PICK-UP ARM
New JVC turntable includes a unique pick-up arm that
electronically adjusts the damping characteristics to
match virtually any cartridge. Len Feldman

4 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

16 SATELLITE TV NEWS
The latest happenings in an exc iting new
industry. Gary H. Arlen

49 PICTORIAL GUIDE TO VHS THREADING
A loo k at the threading mechanism inside the VHS
videotape recorder. Forest Belt

66 HOBBY CORNER
A quick and easy way to make one-of-a-kind printed
circuit boards. Earl "Doc " Savage, K4SDS

62 STEP-BY-STEP TV IF ALIGNMENT
How to align the video-IF stages of a TV receiver.
Jack Darr

74 SERVICE CLINIC
Hints for catching the touchy intermittent. Jack Darr

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

BUILD
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What's new in color: The 1981 color-TV lines will em­
phasize random-access dig ital keypad tuning heavi ly, in
both manual and remote mode ls, with remote control
getting greater stress, comb filters spreading to more
brands, and audio output jacks appearing in an increas­
ing number of models.

The popularity of cable TV is reflected in the new sets,
too. Almost all brands now make it possible to tune at
least the special midband cable channels, while Zenith
and Quasar feature " 105-channel" keypad tuners that
can get both midband and superband cable channels.
The comb filter, initiated by Magnavox in 1978, now is
featured in a substantial number of models by RCA,
Zen ith , and Quasar, as well as Magnavox. The circuit,
which uses a glass delay line in most brands, increases
apparent resolution from about 260to 330 lines and elimin­
ates " cross-color" effects such as crawling dots and
color patterns in black-and-wh ite details. RCA uses a
special IC which also incorporates horizontal and vertical
peaking , instead of using discrete circuitry with a delay
line. In addition to keypad tun ing , some brands-ex­
emplified by RCA and Zenith-add programmed channel­
scan controls which automatically tune preselected
channels in sequence.

Last year 's rush to add high-fidelity audio amplifiers
and speakers seems to have been moderated in many
cases, presumably because consumers showed little
willingness to pay for the good sound. However, an in­
creasing number of sets now give viewers the options of
plugging in their own hi-fi amp lifiers, through bui lt-in
audio-output jacks. The only new sound gimmick for
1981 is Sony's Matrix Sound in its top-of-the-line 26-inch
console,' wh ich uses tw in hi-fi amplifiers and a bucket­
br igade delay device to simulate stereo.

Some notable new one-of-a-kind colorTV sets and gad­
gets: 1. Zenith's Space Phone, featured on one 19-inch
and several 25-inch remote sets, uses the TV set as a
telephone amp lifier. Plugged into a telephone jack, the
set's audio system sounds a buzz when the telephone is
ringing. Touching a button on the wireless remote unit
shuts off the TV sound and brings in the telephone cal­
ler 's voice over the speaker. A microphone built into the
set lets viewers carry on a phone conversation without
leaviriq their seats. 2. RCA's 19-inch set does double
duty as a TV monitor, containing 11 inputs and outputs,
including two sets of audio and video inputs for monitor­
ing two VCR's, video games, disc players or other de­
vices. The outputs serve to permit recording from the
set's tuner or the simultaneous display of tape or disc
output on several sets. 3. Sony 's 3.7-inch AC/DC colo r
set, weigh ing only seven pounds, can serve as a VCR
monitor also , having input and output jacks .

Videodisc update: RCA has finally demonstrated the pro­
duction prototype of its SelectaVision videodisc player.
schedu led to be in nat ional distribution early next year.
The compact unit weighs about 22 pounds and contains
a feature not displayed on previous experimental models­
visual search. That is a pushbutton-activated system that
scans the disc at about 10 times normal speed in either
forward or reverse . while a high-qual ity picture is dis-

played on the screen , fo r location of any segment of the
disc. The player has five pushbuttons-forward and re­
verse visual search , forward and reverse rapid access,
and pause. The rapid-access feature lets the user find a
segment of the disc by observing the elapsed-time LED.
The only additional control is a load-play-unload lever.
RCA reiterated that its discs would play for one hour per
side, have monaural sound at the start , backed by an
initial catalog of 150 titles, with new releases monthly.

Meanwhile, Sony announced that it was entering pro­
duction of optical videodisc players and discs compatible
with the Philips-MCA laser-reflective approach. However,
it will concentrate on the industrial-institutional market
and says it is uncommitted on which system to back for
the consumer market- if any.

Cable progress: The sky seems to be the limit for mush­
rooming cable TV. At the recent National Cable TV As­
sociation convention, cable operators heard progress
reports on new technology in their future. Pioneer Elec­
tronics demonstrated a developmental alphanumeric
two-way home terminal, to be available in 1981 , designed
to include video channel selection, two-way viewdata
access to information banks, home security, electronic
transfer of funds, and electronic mail. An earlier Pionee r­
made device, to be used in Qube cable systems in Cin­
cinnati and Pittsburgh, can tune 110 channels by remote
control and let the viewer tune in a virtually infin ite num­
ber of " pay-per-view" channels. Many cable-equipment
manufacturers showed 400-MHz systems, permitting
carriage of 56 channels (or 112 or 168 channels with
multiple cables. ) Cox Cable announced a test of banking
via cable this year in two of its locations. Subscribers will
be able to charge purchases made via cable directly to
their bank accounts.

Cable and VCR: Videocassette recorders and cable TV
sometimes don 't mix so wel l. Because a VCR can 't tune
to the special frequencies used by many cable systems
for additional programs, a VCR-own ing cable subscriber
normally has the choice of either taping only the channel
he watches (if he wants to tape a special cable channel )
or taping only the standard numbered channels unat­
tended . Various switching arrangements have been de­
signed to get around that problem ; another solution is to
rent a second cable box for the VCR.

A new solution has recently been offered for the prob ­
lem. Vidcor, of New York , is now marketing a small at­
tachment that converts all special cable channels to
standard UHF channels. That little converter, installed
ahead of the VCR, permits the tuning of special cable
channels on the UHF band of the recorder. It also will
permit remote-controlled TV sets to be tuned to cable
channels directly from the wireless remote un it. Inci­
dentally, the converter is very similar to those used by
Magnavox and others in their new-model sets for remote
tuning of spec ial cable channe ls. A simil ar un it is also
available from Etco Elect ron ics, North Country Shopping
Center, Route No.9, Plattsburgh, NY 12901 .

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



Facts from Fluke on low-cost DMM's

Conductance:
What it is, and~hatitcando for you.

Zip

Ext .

RE 8/ 80

Mail Sto p

State

For literature circle no. 27

Telephone (

IN T HE U.s . AND NO N-
~; UROPEAN COUN T RI ES: I N EUROPE :

John Fluk e Mfg. Co.. Inc. Fluk e lH ommdl B.V.
P.O. Box -1:1210 MS= 2B P.O. Box 505:1. 5004 EB
Mountlake Terrace, \VA 98043 Tilhur~. T hp Net herlands
120617 74-2481 1013167:1 97:1
Telex: 152662 Telex: 52237

D Please send 8020A specifications.
D Please send all the facts on Fluke

low-cost DMM 's. including th e
conductance application note.

D Please have a salesman call.

special shielding and using standa rd
tes t leads.

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

For more det ails, call toll free
800-426-0361; use the coupo n below;
or contact your Fluke stocking
distributor, sales office or
representative.

8020A
Mult imeter

pickup . Yet, measure ments at th ese
levels are vita l in verifying resistan ce
values in high-volt age dividers, cables
and insulato rs.

With conductance, the inverse of
ohms, which is expresse d in Siemens ­
Fluke DMM's can measure ext reme
resistan ces. Simp le conversion of
direct-reading conductance values,
then, yields resistance measurements

to 10,000 MQ (and
100,000 MQ with

the 8050A),
without

We've often referred to
conductance as the "missi ng function"
in DMM's - the capability so many of
you have wanted in a DMM but
couldn't find un til we introduced the
8020A Ana lyst.

Since its in troduction , the Fluke
8020A has become the world's
best-selling DMM. And four more
low-cost models with cond uctance
ran ges have been added to our line. But
you' ll st ill find this function only on
Fluke DMM's.

Simply stated, conductance lets
you make resistance measu rements
far beyond the capacity of ordinary
multim eters. Unti l t he 8020A, there
was no way to make fast, accurate
readings from 20 Mn to 10,000 MQ­
ranges typically plague d by noise
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DESIGNED TO FIT it s mountain and desert surroundings, the House of Dreams' unique features
include solar collectors for heat and hot water supply and high earth banking against both heat and
cold. (The Ahwatukee House has other non-electronic unique features. For example, there is not a
square room in the hou se.)
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Microprocessors oversee
"Shining House of Dreams"

The Ahw atu kee ("Shining House of
Dreams" in the Crow language) House was
built by Motorola engineers near Phoenix,
AZ, to demonstrate microprocessor appli­
cations in a home environment. Computers
provide up to 100% automatic control of
various operations, always over-ridable in
such a way that the homeowner always
feels in absolute control of all operations.

Lights , for example, are turned on and
off by ordinary wall switches. But the
switches are not connected to the lamps­
they instruct a computer. Thus the home­
owner can program given areas to light up
automatically at given times or light levels,
or even-with the help of the int rusion
detector-when someone en ters the
room.

Environmental con t rol is automat ic .
Once programmed by the homeowner, var­
ious areas are heated or cooled to maintain
a desired temperature. The computer se­
lects the cheapest way-opening or clos­
ing windows or turning on heaters or cool­
ers-to adjust the temperature, thus sav­
ing energy costs .

Intrusion controls (mot ion detecto rs) and
smoke detectors protec t against burglary
and fire by alerting the homeowner and
sounding alarms or turning on lights. Even
the conventional door key and lock is
superseded by a pad resembling a calcula­
tor keyboard beside the door. When the
person outside punches the proper code
word, the door opens. The code can be lim­
ited to work at certain times only , or on
certain days-to allow maintenance per­
sonnel to enter, for example.

The homeowner will control the comput­
er with a keyboard that works with an ordi­
nary TV set as a display. Besides control ,
he can use the system for informat ion stor­
age and display, entering- for example­
tax information, savings account data and
other mate rial, to be called up when

wanted, or displayed at a given data and
time. A daily calend ar, with reminders of
events for the day, may be displayed.

The present features of the microproces­
sor home are only a beginning, and others,
depending on the homeowner's imagina­
tion and-in some cases-on the develop­
ment of new hardware, are bound to be
added.

Stereo AM broadcasting approved
by FCC

On April 10th of th is year, the FCC,
approved a stereo AM broadcast system .
The system presented by the Magnavox
Consumer Electronics Co. got the nod over
three other competitors. It will be compati­
ble with ordinary AM-that is, present
broadcast receivers will pick up the stereo
program as a monaural signal , much as a
monaural FM receiver can receive an FM
stereo program. Special receivers will of
course be needed to receive the stereo AM
as stereo.

AM stereo will have an advantage in that
its range will be greater than that of FM,
which is confined to a distance of a few
miles from the transmitter. On the other
hand, the narrower bandwidth of an AM
channel will not permit as high-quality
reception as the wide band of FM.

RCA sees SelectaVision
highly popular in Europe

The mass market for the Se/ectaVision
Video Disc system is at least as great in
Europe as it is in the United States, RCA's
Executive Vice President Herbert S.
Schlosser told the recent Fourth Interna­
tional Video Disc and Videogram Confer­
ence in London .

Se/ectaVision is a capacitance system
with a grooved disc played with a diamond
stylus . The disc revolves at 450 rpm and
has up to an hour of programming on each
side. It can be attached to any color or
black-and-white receiver.

Europeans, Mr. Schlosser pointed out ,
are much more limited in their opportuni­
ties to receive off -the-air TV than are Amer­
icans. About half the households in the
United States can receive at least nine sta­
tions (and with cable, many more). But a TV
viewer in London can pick up only three
channels. The same is true in Paris or Ham­
burg. And there is pract ically no weekday
programming in England or France unt il
noon, while Germany has only limited
morning programming. The European,
therefore, has a greater need for a supple ­
mental form of progr amming than his
American count erpart. With the video disc,
consumers can "choose the programs they
want, and play them when they want.

The Se/ectaVision system is expected to
reach the retail market ear ly 1981, with
units going to dealers for demonstration in
December 1980. Retail price is expected to
be under $500.

Dan Noble dies at age 78
Dr. Daniel E. Noble, FM pioneer and early

leader in solid-state electronics technolo­
gy, died February 16 last. He was 78 years
old .

Dr. Noble was especially noted for his
work in two-way mob ile FM radios, having
designed and put into operation the first
two-way FM system ever used by a State
police departmen t , that of Connecticut.
Later joining Motorola (in 1940), he was
responsible for their comme rcial FM com­
municat ions-systems development. After
the war, he found ed the Motorola research
labor ato ry in Phoenix, AZ. The lab became
the Semiconductor Products Division of
Motorola.

Dr. Noble also had some distinction as
an artist. Among his paint ings are the Janu­
ary and May covers of the IEEE Spectrum
magazine.

Crystal Clear records now available
in dbx

Crystal Clear Records of San Francisco
and dbx Inc, of Newton, MA, have joi ned in
announcing plans to issue Crystal Clear
albums in the dbx Encoded Disc format.
The init ial offer ing will include Volumes I
and II of Sonic Fireworks (a collect ion of
organ, brass and percu ssion music), New
Direc tions by Laurindo Almeida, and Taj
Maha/ Live.

Each album, says the director of dbx's
Encoded Disc program, has been ex­
panded to include previously unre leased
selections by the art ists featured.

The dbx encoding cons ists of compress­
ing all frequ encies 50% in recording , thus
doubling the dynamic range of the record .
A dbx Decoder (which retails for $109)
expands the record output back to its origi­
nal volum e for playback through stereo
equipment.

continued a ll page J3
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ACCURACY

• Measures capicitance
Irom 0 ,1pF to 1 Farad

• Resolves to 0 . 1pF

• 10 ranges for accuracy
and resolution

• 4 digit easy -to-rea d LED
display

• 0 .5% accuracy

• Specia l lead inserti on
jacks or banana jacks

• Fuse protected

• Uses either rechargeable
or disposable batteries

• Overrange indicat ion

HITACHI

• WIDEAANGING - from 199.9 pF fullscale
(0.1 pF resoluti::.-l) l\Oto 1999 jJF tun scale.in
eight rarges...";rtually everycapaci1anoe you'll
ever reec to measure.

• FAST AND E.ASY TO USE- Direct readng.
J)JSItluttooranges. ..ustplug inand react

• EXCEP1lONAl.lY PCCURATE - prcMdes
±O.l % basic accuracy.

• TOUGH AND CXlMP,ocr- BJi~ to take rOJgh
usagewilt'oot ossci caLbrati:xl accuracy, Fils
and goesanywhere: takes'very little bench
space: afNays hardy for qJicl< capaci1anoe
checkClJ1. matching, callJlati:xl.and trad<J1g.

• PORTABlE - Paffi<;ized, lig/1t.......,;g,t. coerates
l\O to awroximately 20J hours00 a sirYJIe W
a!<alinebanerv,

• EASY READING- big. clear. hig><xntrast
3V,-digit LCD dspIay. a full0.5' t'igh. readable
anywhere.

• VALUE PI>CKED - Outstanding measurement
capability anddeperdability. Outpertorrns DC
time<:alstant meters, andevenbrO;)es COGting
2 to 5 timesas rruch

• RELIABlE - warranteedfor 2 full years.

RANGE

AC VOLTAGE

RESISTANCE

DC VOLTAGE

DC CURRENT

KEITHLEY

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

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

I2mA, 20mA, 200mA, 2000mA, 10A IL.. _

AC CURRENT

MODEL 130
DIGITAL MULTIMETER

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

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

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

Cali For
Special Intro
Price Offer

Call For Our Price

New Portable Digital Capacitance Meter

BUW@W' MODEL 820

INEWI
$99

~_'hATA PRECISION
Model 938

0.1 %, 3V2.Diglt, LCD DIGITAL
CAPACITANCE

METER

Mode l 8024A:
The Investi gator

• Selectable audible
indicator for
continuity
or level detectio n

• 3 V2-dig it reso lution

.0.25% basic de accurac y

• LCD display

• Over load protecti on

• Six functions
de voltage
ac voltage
de cur rent
ae curre nt
resistance
diode test

• Ni ne functions • Peak hold on voltage
de voltage and current functions
ac voltage
de cu rrent
ae current
resistance
diode test
conductance (l/R) • 3V, -digil resolution

logic level and • 0.1 0/0 basic de acc uracy
conti nuity detec t

temperature (K-type • LCD display

thermocouple) • Overload protect ion

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800·223·0474
•

Model 8022A:
The Troubleshooter

$139

54 WEST 45th STREET, NEW YORK, N.Y. 10036 2 12-68 7-2224

ElF~L~U~K~E~~ @ DIGITAL MULTIMETERS

BJIlJ1JIJIlIJI ePHILI PS

TRIPLETT VIZ ~u LEADER
HICKOK ~ Hitachi ~

IFLUKEI. CD Non.lin~

D DORIC I ~_'hATA PRECISION

• Two year pa rts
and labor warranty

• Seven functi ons
de voltage
ac voltage
de curr ent
ae curre nt
resistance
diode test
conductance (l /R)

• 3V2-dig it resolution

• 0.1010 basic de accuracy

• LCD display

• Overload protecti on

• Free case

$179
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Newfrom NRI!
25" color TVthat tunes

·lijcomputer, programs
anentireevening's

entertainment.
Just part of NRI's training in

servicing~ stereo systems, video
tape and disc players, car

and portable radios.
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NRI SChools
McGraw-HilI Continuing

Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016

video players. Your training covers just
about everykind of electronic enter­
tainment equipment available now or
inthe near future.

Andbecause NRI has unmatched
experience gained inover 60 years and a
million students worth oftraining, your
course is designed for ease of learning
and practical utility. You need no pre­
vious experience of any kind. Starting
with the basics, exclusive "bite-size" les­
sons cover subjects thoroughly, clearly,
and concisely. "Hands-on" experiments
reinforce theory for better comprehen­
sion and retention. And your personal
NRI instructor is always available for
consultation, ready with explanations,
answers, and advice.

Send forFree
Detailed Catalog...

No Salesman Will Call
Get all the facts on this exciting

course andits potential for you by mail­
ing the postage-paid card today. Our free
lOa-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient time payment
plans, and information on other elec­
tronics courses. You'll also find out
about NRI's new Computer Iechnology

Course that includes
your personal

microcomputer. Or Complete Com­
munications with 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. If card has
been removed, write to:

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

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

Also Build Stereo,
Test Instruments

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

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

you learn far more than TV servicing.
You'll be prepared to work with stereo
systems, car radios, recordandtape
players, transistor radios, short-wave re­
ceivers, PAsystems, musical instrument
amplifiers,electronic TV games, even
videotape recorders and tape ordisc

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

NRI is theonlyhome study school
to give you the actual "hands-on" train­
ingyou need to handle servicing prob­
lems on tomorrow's electronic equip­
ment. Becauseonly NRI includes this
designed-for-Iearning, 25" diagonal
colorTV with electronic tuning, built-in
digital clock, andcomputer program­
mer as partofyour training. With this
advanced feature, you can pre-program
an entire evening's entertainment ...
even key lockit in to control children's
viewing.

As you assemble it, you learn
howdigital tuningsystems work, how

to adjust andservice them. You work
with the same advanced features

used in the new programmable
TV'sandvideo tape record­

ers. It's exclusive NRI
training that keeps you

up with the leading
edge of technology.

Exclusive
Designed-for­
learning
Concept

The color
TV you build

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

11
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continued from page 6

Radios will be optional on
American Volkswagen cars

Volkswagen of American (VWOA) has
changed its policy of supp lying radios as
standard equipment on more than 80% of
the cars sold by it in the United States,
reports the Custom Automotive Sound As­
sociation, which sponsored an ant itrust suit
against Volkswagen some months ago.
With the announcement of Volkswagen's
new pol icy, the suit has been dropped.

Radios may still be offered as standard
equipment on the Volkswagen Sirocco, the
Camper/Combi, Cabriolet, Jstta, and on
the Audi 5000's and the 5000 Turbo. On
other models, radios, and related sound
equipment will be offered to the dealers as
opt ions .

Sony Corp of America
cleared in antitrust case

A jury in the Federal District Court, Prov­
idence, RI, not only cleared Sony of ant i­
trust charges leveled against it by a former
distributor, but assessed damages against
the complainant.

Lavine Distributors, Inc., of Prov idence,
claimed that it had been illegally term i­
nated in 1976, and that Sony had engaged
in an illegal combination and conspiracy to
maintain resale pr ices of Sony brand prod­
ucts . They sought $4.1 million in damages.

The 6-member jury found in Sony's fa­
vor, and further determined that Lavine
had engaged in a warranty fraud scheme .
They awarded Sony $21,000 on its counter­
claim .

New programmable pacemaker
adapts to patient changes

A new fami ly of computerized, program­
mable heart pacemakers was introduced at
the 29th annual scientific session of the
American College of Cardiology by Med ­
tronlc, Inc., Minneapolis manufacturer of
heart pacemakers and related equipment.

The new pacemaker, Spectrax, is not
only extremely small and light (10 mm
thick, weight 45 grams) but contains a
computer chip that permits a physician to
change the instrument 's functions to meet
changing medical conditions throughout a
pat ient's lifetime. In the past, that required
another operation and installation of a new
and different pacemaker.

An external programmer generates a
burst of radio-frequency energy that can
tell the implanted pacemaker to change the
patient's heart rate, the strength or length
of the electrical stimu lus, and a variety of
other vital pacemaker functions. The chip
inside the pacemaker that makes those
changes carries codes and information that
can cause the instrument to perform al­
most a million different combinations of
functions. Yet the tiny size of the chip and
its supporting electronics combines with
the small, lithium-iodide batteries to make

the Spectrax one of the smallest pacemak­
ers available. The life expectancy of the
lithium-iodide batteries is 8 to 10 years .

THE MEDTRONIC PACEMAKER programmer
and two of the small Spectrax-SX pacemakers

Many adults have experienced changed
conditions that demanded surgical removal
of their pacemakers and replacement with
ones matched to the new conditions. But
chi ldren who need a pacemaker will find
the programmable instrument particularly
valuable. A young child's heartbeat is fast­
er than that of an adult, and slows down as
the child grows. In the past, children have
required repeated operations to install new
pacemakers. The new instrument is easily
adjusted to the decreasing rate through
childhood and adolescence -in fact is sold
with a lifetime guarantee. (If a new implant
is required, the pacemaker is supplied free
of charge .)

Medtronics hopes to maintain that guar­
antee through design elements that have
been proved in previous pacemaker mod­
els, the long-life power cells , simplified
mechanical design, and laser welding of the
oute r metal covering.

Two-way cable television to affect
U.S. policies?

Experiments with audience talk-back ca­
ble-TV shows indicates that government
agencies may be very receptive to opinions
voiced (or rather voted) by viewers of a TV
show. A recent presentation by QUBE, the
Warner-Amex interactive cable system, at
Columbus, OH, featured Dr. Jere Goyan,
Commissioner of the Food and Drugs Ad­
ministration (FDA).

The point at issue was a controversy
between the FDA and the drug manufactur­
ers and pharmacists . The FDA proposes
that prescriptions be accompanied by a
slip or brochure giving information about

the drugs contained in it. Dr. Goyan held
that in view of the widespread and increas­
ing use of prescription drugs, information
about "possible side-effects or long-term
hazards, and precautions about tak ing the
drug" is vital. He pointed out that in 1979
tranquilizer misuse alone caused 1,500
deaths .

The manufacturers and pharmacists hold
that supplying such information wou ld in­
crease the cost of a presc ription 30 cents .
The FDA sets the increase at 6 cents.

At the end of the show, viewers were
asked if they would be willing to pay 30
cents more for the information. The "yes"
votes were 69% via QUBE; 31% said "no."
The second question, put to those who had
voted "no" on the first, was: "Would you
be willing to pay 10 cents (the FDA's maxi­
mum estimate) per prescription? Again the
answers were 69% "yes," 31% "no."

At the end of the polling, Dr. Goyan
stated that the FDA would "weigh careful­
ly" the subscriber responses, and reported
that after a similar show in 1979-on food
labelling -the FDA had put forward a plan
"to accomplish most of the things QUBE
viewers had requested," especially in the
area of including more percentages of con­
tents and more nutrition information on
food labels.

TV sales down, VTR's up in 1980's
first quarter

Sales to reta ilers of colo r TV's were
2,297,056 receivers in the first 13 weeks of
1980, down 2.7% from the 2,360,170 units
sold in the first quarter of 1979, the EIA
reports. Black-and-white TV sales in the
first quarter of 1980 were 1,272,703 units, a
decrease of 11% from the 1,429,872 sold in
the same period last year.

Videotape recorder sales in the first
quarter of 1980 were 158,124 units, up
59.2% over the 99,346 units sold during the
same period in 1979. Much or all of the
increase, of course, may be due to the
greater availab ility of videotape recorders
this year.

Electronic telephone book planned
for French phones

The French Department of Posts, Tele­
communications and Telegraphs (P.T.T.)
expects to try an exper imental electronic
telephone book by the end of 1981. About
a quarter of a million subscribers in Nor­
mandy will get a small-screen terminal with
a keyboard attached to their phones. Upon
tapping out the area code and the name of
the desired contact, the phone number will
appear on the screen . The small-screen
device may later provide restaurant infor­
mat ion and a wake-up service , and auto­
matically transfer telephone calls.

If the term inals can be produced for
about $100, it will be cheaper than replac­
ing telephone books reqularty. R-E
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Human beings are supposed to be able to learn from their mis­
takes ... but sometimes it sure seems as if we don't. Cable television
and the Telephone Company form a case in point.

Effective June 7,1980 it became legal in New York State for Ma Bell
customers to connect their own extensions, do their own wiring, etc.
In other words, the phone company brings its line into the house and
the customer can then do the rest. This has happened only after many
years of dispute, argument, court battles, and payment of millions of
dollars to Ma Bell by customers who could have taken advantage of a
less costly alternative. By the way, guess who paid for Ma Bell's legal
costs in trying to prevent customer control.

Finally we have learned that it is less costly for telephone users, you
and me, (and believe it or not, Ma Bell as well) to permit us to buy and
hook up our own phones. We even have the option of buying our
phone from Ma Bell .

We are told that cable television is different. Here the cable com­
pany must come in and hook up the set. It must provide the wiring,
the adapters, the converters and all the rest of the required equip­
ment. Here you must pay for each extension each month, and you
cannot buy your own equipment.

How long does it take to learn a lesson? Why is it so hard to do it
right from the beginning? There are 15 million families in the United
States already signed up for cable TV, and that number grows every
day.

Why can't we, right now, in the early days, decide to do it the way
Ma Bell learned? Let the cable company provide only the cable. Since
the FCC requires it, let the cable company terminate that line and
hook up the first set. But qualified people should then be permitted to
do the additional hookups. That means local TV service technicians,
and other readers of Radio-Electronics. It is already law in one state,
Rhode Island. It works in Canada. It should be a national law now. The
equipment needed should have a purchase option attached to it just
like the one the phone company provides.

Cable companies are going to give us many reasons why it won't
work. If I had $225 million dollars a month at stake , I could find a
bunch of reasons why it couldn 't work, too ($225 million is the esti­
mated monthly billing of cable-TV companies in the U.S.-and that's
a very conservative estimate). But let's think of the public good for
once, and early enough to do the public some good.

If you agree I'd like to receive your comments and recommend that
you pass them on to your legislator. If you disagree, let me know too.
We'd like to present your viewpoint to our readers. Discussion now
might save a lot of dollars tomorrow.

Cable TV & Ma Bell
When will we ever learn
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5,
556

211557

2N558
211559
211560
211561
211563

2N56.
2N565
2N586
2N567
2N558

2N569
2N570
2N571
2N572
211573

2N573BRN
2N5730RN
.,w.t;~nr,..

leG
A.placlmlnt

W hen you need replace­
ment semi conductors fast,
you need our M RO replace­
ment guide . It lists ECG® .
replacements for linear and
digital ICs, triacs, SCRs,
Zeners and a w hole lot more
- all available off the shelf.

Get your copy where you
get th e parts -at your local
Svlvania distributor.

2N·UOA

~Z;j : 8lU
2N"2
}N·U3

2 "i4 ..1 J
2N.I 4A
2N"~
2N"5A
'~"6
2hJ4olo
, NUl
".1':110-

~~1;TB

TO t.
AlpllC..

2 t
2 'C
2~.41 1
2N471A
2N' T2

2N472A
2·,.173
2N'T '
NoS 7..",
N. 75

N475A
N. 76
N477
N478
N47g

2N47gA
2N' 80
2N. 80A
211. 80B
211' BI
2N4B2
2N. 83
21148J.6M
2N'838
211. 8.

2k':8~

211'86
2N'86B
211.87
2N.g 5

211.95.1
211.9
""'''&:17

2
2
2
21
21

2'
2'

l~ SYLVANIA
211
2N
2115T3A I(j4 2N600 100
21151 36 10. 2N602 100
2N514 121 2N602A 126

2N514A 126
12! 2N6032115146 121 2N603A 126

2N515 103A 211604 126
2N516 10JA 2N604A 126
2N517 10JA 2N605 126

126
2N518 100 2116062N519 100 2~607

126
2115 19A 100 2 608 126
211520 100 2N609 126
2N520A 100 211610 102

102

96
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A summer-full of sports and politics
This summer's agend a of satellite- transmitted programming

will be heavily augmented by a variety of new offerings-start­
ing with a hefty dose of political coverage. Every major news
organization will be in Detroit to cover the Republican conven­
tion; and what with the commercial TV networks, independent
news gatherers, and local stations beaming reports via sate llite
we're likely to have non-stop coverage of the floor proceedings.
The Democratic convention in New York may offer slimmer
pickings, since the TV network coverage will be carr ied via cable
locally within Man hattan to the networks operations cente rs .

In the sports area, there will be mor e baseball broadcasts via
sate llite, including a new Thursday-night series tr ansmitted via
RCA Satcom I Transponder 9 by UA -Columbia Satellite Ser­
vices. And ESPN is stepping up its sports coverage by moving
into ever-more-arcane areas; one of ESPN's latest contracts is
with the United States Table Tennis Association . During the
coming year, the all-sports channel (on Satcom I Transponder
7) will carry at least 52 table -tennis events of 90 minut es each.
Mea nwhile, the famil iar sources of satellite programming are
also beefing up their offerings . Showtime has expanded its offer­
ings to 14 hours per day, signing on at 1:30 p.m. on most
afte rnoons . The company has committed $ 14 million to new
programming, so you'll be seeing a lot more made-for-pay TV
shows on the Showtime transponders as well as on Home Box
Office.

Second cable TV network now operating
Th e second cable TV network-a collection of about 15 pro­

gram services aboard II transponders 'on Comstar D2- is now
beaming its variety of shows, supp lementing the primar y cable
network that is carried via RCA's Satcom I. Alth ough there was
the possibility of some minor rearrangements in tran sponder
assignments aboard Comstar D2 (that is parked in orbit at 95°
west longitude), here 's the basic line-up with "V" standing for .
vert ical polarization and "H" for horizontal polariz ation: 5V
ESPN; 6V Rainbow Communications (for Prime Time N et­
work, a program service designed for older Americans); 7V
Satellite Program Network and other services; 8V S howtime;
9V and 9H Home Box Office (possibly for several new services
H BO and its cousins in the Time Inc . famil y have planned) ; 10V
Satellite Communications Network; 10H Sp anish Internation­
al Network (for its GalaVision Spanish-language pay TV chan­
nel); IIH Warner Amex Satellite Entertainm ent; 12V United
Video (for Times Mirror Cable's programming to various cable
TV systems); 12H National Christian Ne twork.

Although there was originally a great deal of skept icism about
the success of the second cable network, a number of recen t
developments seem to assure that it will be a success . Th e pres­
ence of such major program suppliers, and Warner-Arnex Satel­
lite Entertainment and HBO, will mean strong programming on
the bird. In addition, a consortium of programm ers who are
putt ing their shows on Cornstar D2 have banded togeth er to buy
earth stations that will be given away free to the nation's largest
cable-TV systems. That will assure an audience for cable-TV
systems that might otherwise have waited to install a second
dish.

Getty-ing ready for Premier's premiere
If Gett y Oil Company and four major Hollywood studios

have their way, yet another all-movie pay TV service will be

traveling via sate llite soon after Jan uary I . Getcom, a communi­
cations subs idiary of the giant oil company, and Columbia Pic­
tures, Para mount Pictures, 20t h Century-Fox , and Universal
Studios have proposed to lau nch a new pay-TV service called
Premiere that will show new movies before the films are
released to Home Box Office or other pay-TV services. Some
complicat ed ar rangements are involved in the preliminary plans,
including the use of Transponder 21 (t he SPN transponder) on
Satcom I for the West Coas t feeds and use of Comstar D2
Transponder 5V for the East Coas t prime-time evening trans­
missions. (The Comstar transponder was originally intend ed for
ES PN , the all-sports network that, coincidentally, is 85% owned
by Gett y Oil; ES PN has another transponder aboard Satcom
I. )

Complete plans for Pre miere will be released later this year;
and it could face a rocky legal road- since many of the current
pay-TV companies have threa tened to file an antitrust suit
aga inst the studios for alleged monopoly practices. Premiere will
probably carry about 150 movies per year.

Lights, camera, satellite
Filmmake r Fra ncis Coppola (directo r of The Godfath er.

Apocalypse Now and other hits) predicts "all films will be made
electronically with in five years" and that studios and remote
locations will be linked via satellite to cut spiraling production
costs. The innovative director, who has just bought a Hollywood
lot with sound-stages and all production facilities, told a Los
Angeles reporter "there is no reason studios can' t be connected
by sate llites, sharing images and sound around the world ."

Dependence on satellites will also include distribution to the­
aters to reduce print costs, Coppola predicted. He plans to ear­
mark 50% of his Zoetrope Studios' profits for research and
development, with heavy emp hasis being placed on new elec­
tron ic technology.

Around the satellite circuit
Sears has dropped out of the plan for a partne rship with

Comsat General to develop a direct -to-home satellite broadcast­
ing service. The original idea called for Sears to handle the
installation of small earth ter minals that would be placed at
customers' homes once the service star ted-which was presum­
ably several years away. Now Comsat is looking for another
partner in the venture, possibly one of the other large nat ional
reta il chains with a big TV service/ installation department.

There's more teleconfe rencing aboard the various satellites­
mostly private meeti ngs of indust ry associations and companies:
The idea is spurred by the continuing energy crisis and inflation,
which makes it very costly for companies to send execut ives
around the country for meetings. So, instead, company officials
meet at local sites and are interconnected via sate llite hookups.
Among the most recent companies to get into the business is
Hol iday Inns; they have established a subsidiary called HI -N et.
HI-Net actually coordinates the programming from Home Box
Office and other enter tainment services that are beamed into
motels around th e coun try newly equipped with rooftop anten­
nas. But during daytime hours, H I-Net is using the same trans­
ponder for private meetings between customers gathered at var­
ious Holiday Inns nationwide. Many other private organizations
and government agencies are also stepp ing up the ir use of satel­
lites for such teleconferences.

GARY H. ARLEN
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D I'm here. You're there. I've never
learned that way before. I'm not
sure it will work for me.

Ifyou have putoff
Ie · gmore
electronics for any
ofthese reasons,
act now!

D I don't have the time.

D High school was hard for me and
electronics sounds like it may be
hard to learn.

D I can't afford any more education.

D I have a family now.
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John Cunningham
Senior Technical Director ~luI_

"If you're going to learn
electronics, you might as well
learn it right:'

Find out more!
Today. Now.
There's a card with this ad . Fill it in
and return . If some other ambitious
person has already removed it, use the
coupon.

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

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

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

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

Age Phone (area code) _

Check box for GJ. Bill bulletin on Educational Benefits: 0 Veteran

DYES ..• I want to learn from the specialists in electronics -c-Clfi. Send me my FREE
ClE school catalog plus my FREE package of home study information .

RE-93
Print Name' _

Your FCC License can impress
employers.
For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor . Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE's courses prepare you to pass
this exam . Surveys show that some
80010 of CIE graduates who take the
exam are successful.

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

r····----·-~• C IE Cleveland Institute

I of Electronics. Inc.
1776 East 17th Street , C leveland. Ohio 44114

• Accredited Member Nationa l Home Study Counci l

I•• Address Apt. _

•

City _

State Zip, _

••• MAIL TODAY!

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

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

There has been a price change on the PC
board offered in the arti cle entitled "Build a
Synthesized Function Generator" (See the
June and July 1980 issues .) The new prices
are as follows:

SFG- 1 Comp lete Set $16.00
SFG-2 Plans only $1.50

GARY McCLELLAN
La Habra , Ca

OOOOOOOOOOPSI
It was gratifying to see Bob Cooperrec­

ommend the Motorola wideband amp lifier
fo r a 70MHz IF strip in his article, "Back­
yard Sate llite TV Receiver" (April 1980).
Unfortu nately, the dev ice ti tle was quoted
as AWT-120; it should have read MWA­
120.

The MWA-120 is one of a family of nine
thin-film hybrid amp lifie rs in TO-39 pack­
ages. The MWA series have three freq uen­
cy ranges: 0.1-400 MHz, 0.1-600 MHz, and
0.1-1.0 GHz. Each frequency range has
three types of single-stage Class-A amplifi­
ers biased at 10, 25 and 60 mAo The input

and output impedance is 50 Ohms and the
amp lifiers are unconditionally stab le.

Shou ld your readers require a data sheet
of the MWA-120, or any othe r hybr id ampli­
fier in the series, they shou ld call the
Motorola Literature Distribution Center at
(602) 994-6561 .
ALAN WAGSTAFFE ,
Motorola Semiconductor Group,
Phoenix, AZ

TRIGGERED OSCILLOSCOPE
I wou ld like to call attention to an error in

figure 4 of the Triggered Oscilloscope (April
1980 issue.) A 10-f.!F capacito r (C306)
shou ld be connected from the cat hode
(bottom) of 0303 to gro und, with the posi­
tive end to the diode. Also the polar ity mark
on C319 is reversed.

For your readers who would like to dup li­
cate the instrument, I can supp ly the four
boards etc hed and dri lled, along with a
graticule for 3" CRT for $15.00 at the fo l­
lowing address:
DANIEL METZGER
7741 Fir Drive
Toledo, OH 436 12.

TELEPHONE SYSTEMS
Telephone-construct ion projects, such

as the music-on-hold telephone accessory ,
and telephone convenience items like auto­
matic telephone dialers (both in the No­
vember 1979 issue) are becom ing very
popu lar. Part 68 of the FCC Rules ad­
dresses "network harm," but fails to out­
line necessary terminal device " character­
istics." The result is that most of those
devices will work in most circumstances­
but not universally.

A few suggestions are offered for the
authors and hobbyists. Telephone systems
vary. While most modern systems mainta in
a constant battery potential, some older
systems reverse that polarity to the caller
during conversations. A diode bridge can
be added if needed . 1200 ohms will hold
the line in most cases, but that resistance
may be too high. A telephone is nominally
200 ohms (± 50 percent or more) . The hold
circuit shou ld be slightly higher in resis­
tance than the telephone , so that it will
release when the telephone is lifted. A hold
value of 400 ohms gives much more assur-

continued 0 1/ page 24
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(Master ChargeOnly)

"Reference"
Library
O Computer Dictionary &

Handbook (3rd Ed') ltrIIl £ W
by Sippi and SippI. 1111

The best and latest resource for anyone
involved in computers or computer ap­
plications. over 900 pages; No. 21632
$25.95

l ast
Name- - '7""'C,----- -;-;:-;-;;--- - -;::--,---

Look to Sams
In the world of computers

ORDER FORM
HOWARD W. SAMS & CO., INC.
4300 WEST 62ND STREET, P.O. BOX 7092

INDIANAPOLIS, INDIANA 46206
(317) 298-5400

Indicate quantity in boxes above and complete ordering in­
formation below:
SubTotal _

Add local sales taxwhereapplicablec., _
GRAND TOTAL _

o Bill Me (Shipping and Handling Charge will be added)

o Payment Enclosed (No ShippingHandling Charge)

o Check 0 Money Order

o Master Charge

o Bank AmericardNisa

Exp. Date, _

Account No. _

Interbank No. --,,.,--:-:::---:-.,...,... _

Address, _

*Tentative price

Signaturec- _

MinimumCredit Card Purchase $10.00 AD 040
o Please send free 1980Computer BookCatalog.

Prices subjectto change without notice. All books available fromlocal
Sa ms Distributor. Offer good in U.S. only.
Note: Distributor, computer storeand dealer inquiriesare we lcome.

City State Zip--

O Computer Dictionary (3rd Edition)
by Sippi and SippI.

Over12,000 entries, 640 pages, No. 21652, $11.95*

"Logic" Cookbooks
o CMOS COOKBOOK
The well-known author, Don Lancaster
presents an information-packed guide

" I: IC:Nlm~11 to this low-cost, fun-to-work with digi­
! I tal logic family. 416 pages, No. 21398,

$10.50

O TTL Cookbook
by Lancaster.

336 pages, No. 21035, $9.50

O The Cheap Video Cookbook
by Lancaster.

256pa ges, No. 21524, $5.95

O ICOp-Amp Cookbook
by Jung. 592 pages, No. 20969, $12.95

O RTL Cookbook
by Lanca ster. 240 pages, No. 20715, $6.50

O TV Typewriter Cookbook
by Lancaster. 256 pages, No. 21313, $9.95

O IC Converter Cookbook
byJung. 576 pages, No. 21527, $13.95

11",

new
11..

O 8080/8085 Software Design,
2 volumes
byTitus.

Volume 1 gives you an introdu ction to assembly language
programmin g. 336 pages, No. 21541, $9.50- Vo lume 2 is a
unique, one-of-a-kind, computer science bookfor the design
engineer. Written in Intel ma chine code. 352 pages, No.
21615, $9.95
Two-volume set No. 21659, $17.50

O TEA: An 8080/8085 Co-Resident
Editor-Assembler
byTitus.

256 pages, No. 21628, $8.95

O Microcomputers for Business Applications
by Barden.

Explains the various types of microcomputers available,
points out pitfalls to avoid , and defines computer-related
terms, or "buzzwords" in ea sy-to-understand language. 256
pages, No. 21583, $8.95.

O The Z-80 Microcomputer
Handbook
by Barden.

Gives current and prospective users a
one-stop source to Z-80 technology­
hardware and software aspects andin­
strumentation problems. 304 pa ges, No.
21500, $8.95

O Using the 6800
_ __•• _ Microprocessor

by Poe.
Acquaints you with the hardware and softwa reof the "6800"
funmachine. 176 pa ges;No. 21 512, $6.95

O Computer Graphics Primer n~w
byWaite. ~

Shows how to create your own graphic affects-from de­
tailed drawings to moving figure animation. Approximately
184pages, No. 21650, $12.95

The "Computer Technology"
Leaders

"Interfacing" Bookshelf
O Microcomputer-Analog11

Converter Software & f .

Hardware Interfacing
by Titus, Titus,Rony, and Larsen.
Concepts and techniques of interfacing
digital computers to analog devices.
288 pages, No. 21540; $9.50

O TRS-80 Interfacing new
~ 1'!. by Titus. .

JJ~ 192 pages; No. 21633; $8.95 11
O Interfaci~g ~ Scientifi~ Data 1~ ift"mi~ 1I1

Communications Expenments II m~w
by Rony, Larsen, Titus & Titus. If ,

160 pa ges, No. 21546, $5,95 ..uf •

O Microcomputer Interfacing With the new
8255 PPI Chip .
by Gold sbrough. lJ

224 pages, No. 21614, $8.95 '"

O Z-80 Microprocessor program. ming new
& Interfacing, 2 Vo lumes
by Nichols, Nichol s & Rony. 11

800 pages, No. 21611, $21.95. TO

O Introductory Experiments in Digital lJ'
Electronics and 8080A Microcomputer f.
Programming and Interfacing, 2 Vo lumes,
by Rony, La rsen, andTitus.

912pages; No. 21552; $20.95

A popular, complete guide to as sembly
language prog ramming of the Intel
8080, Motorola MC6800, and MOS
Technology MCS 6502 Microprocessors.
256 pages, No. 21459, $8.95

O BASIC Programming
Primer
byWaite and Pardee.

Covers everything from getti ng or­
ganized towritinga game program. 240
pages, No. 21586, $8.95

O How To Buy & Use
Minicomputers and
Microcomputers
by Ba rden.

A single source to buying and using a
computer in your home or bu siness to
handle recreationa l or practical tasks
from playing ga mes to sett ingup a bur­
glar alarm . 240 pages, No. 21351,
$9.95

O 6502 Software Design 11 new
byScanlon. f.

Tells how to program for the 6502 asse mbly language. Ap­
proximately288 pages, No 21656, $9.95*

O DBUG: An 8D8D Interpretive De"lJgger 11'
byTitus and Titus. '"

Covers program operation and how it's applied to program
development and testing. 112 pages, No. 21536, $4.95

Prepub Offer-Save 10% (expires 3/31/80)

O Microcomputer Primer,
(2nd Ed .) new
by Waite and Pardee.

Completely revised and broadened to reflect the
latest advances in microprocessor technology from
the new 8-bit microprocessors to solderless bread ­
boa rds. An excellent starting point for all those
interested in computers. Approximately 368 pages,
No. 21653, Prepu b price- $10.75. Re gular
Price-$11.95

The "Programmers"
O How to Program Microcomputers

byBarden.

O The Howard W. Sams Crash ntfJ>w
Course in Microcomputers '"
by Frenzel.

The first complete crash course in microcomputers for
everyone-from the average consumer to the Doctor of Sci­
ence. 264 pa ges, No. 21634, $14.95

O Getting Acquainted With Microcomputers
by Frenzel.

Gives you a complete working knowled ge of the microcom­
puter-organization, operation,and programming. 288 pa ges,
No. 21486, $8.95

O Fundamentals of Digital Computers (2nd Ed.)
by Spencer.

Unravels the mysteries of computers and programming.320 •
pa ges, No. 21534, $9.95

O Introduction to Microcomputers for
the Ham Shack
by Helms. ,

Gives the radio amateur anopportunity to be in theforefront
of utilizing and developingtechniques in "computercations. "
96 pages, No. 21681, $4.95

The "Starters"

There's something for everyone-from those who want to discover what com­
puters are all about to those who are already utilizing computers and program­
ming. The fundamentals . . . programming . .. interfacing . .. logic-we are the
complete knowledge source for home, business, educational and professional
users.

-

For the Best and Latest in Computer Technology...

Look to Howard W. sams & Co., Inc.
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$140
Gets ItAll.

We just kno cked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman 's exclusive Insta-Ohms> feature lets you do continuity checks
as fast as the analogs . And Beckman's superior technology and experience
let you own this beauty for such a reasonable price.

Of course you get a lot more. Like 7 functions and 29 ranges including
10amp ac/ dc current capability. 0.25010 Vde accuracy. In-circuit resistance
measurements and diode /transistor test function. Two years' typical opera tion
from a common 9-volt bat tery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500Vdc overload protection, 1000J0 instrument burn-in, plus
rugged, impact-resistant case, you're assured of the utmost in dependability and
long-term accuracy. You get a tough meter that keeps on going, no matter
how tough the going gets.

So visit your dealer today and get your hands on the DMM that does it
all. Or call (714) 871-4848, ext. 3651 for your nearest distribu tor.

BECKMAN

LETTERS
continued f rom page 22

ance of holding the telephone system than
1200 ohms. (I don 't know what effect the
lower resistance would have on the hold
circuit published.)

Upon reading the article, I made a simp le
test. My telephone system measured 50
volts open circuit and 40 mA shortclr­
cuited. That computes to 1250 ohms resis­
tance . With an additional 1250-ohm hold
circuit, the current would be about 20 mAo
There is no voltage polarity reversal. The
published circuit should work in that case.

The telephone system generally supplies
50 volts through a resist ive and inductive
network and through wires (resistance) into
the home. The R-L network is usually a
relay coil-often 400 ohms. The relay pull­
in current is generally 20 mA or greater.
The hold current may range from 10 mA to
near the pull-in current, depending on the
relay (or electronics) characteristics. A sim­
ple drop-out test can be made with a vari­
able resistance and an mA meter.

One final note: Sometimes modern ancil­
lary electronic devices are used in tele­
phone systems that have non-standard
characteristics. There is a high probability
that the music-on-hold would not work (as
published) with such ancillary devices.
NAME WITHHELD

ENERGY ALTERNATIVES
• My experience has shown that govern­
ment bureaucrats and politicians are too
involved with their own problems to consid­
er suggestions and !mprovements that are
not funded or credited to a government
agency.

For several years now, I have researched
many ancient manuscripts and have con­
cluded that many secrets of energy have
been known for thousands of years .

Your editorial in the November 1979
issue made reference to the discovery of
chlorophyl as an additive in a solar cell by
the University of Tokyo 's Department of
Synthetic Chemistry. I suggest that a close
examination of the ATP (Adenosine Tri
Phosphate) molecule would reveal some
startling things, and , furthermore, since
chlorophyl increases the efficiency of the
solar cell by 30%, I'm conv inced that the
addition of phosphate to the solar cell
would not only extend that efficiency 30 to
50% but also the length of its usefulness . In
other words, since the phosphate molecule
is charged , it is kept in an unstable state
long after the sun goes down .

Because the phosphate and sugar func­
tion as a complementary energy generator
and transporter, it is my serious conviction
that phosphate and sugar are very neces­
sary as the elect ron collector in the solar
cell , but a sugar-phosphate battery may be
the answer to an efficient energy cell.

The ATP molecule is the secret to our
life 's energy and the chlorophyl trlphos­
phate (CTP) cell may be the answer to solar
energy; the phosphate battery may be the
storage cell of the future.

For what it 's worth , I wish to share this
information with anyone interested enough
to read it , and perhaps some reader will be
able to develop it as a future energy
source.
RALPH GARNER,
New York, NY R-E
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T he Netron ics ASCII/ BAUDOT Co mputer Termina l Kit is a
micropr ocessor-cont ro lled , sta nd alone keyboa rd/ terminal
requr ing no computer memory or softwa re . It allows the use of
either a 64. o r 32 cha rac ter by 16 line profe ssional disp lay fo r­
mal with selecta ble baud rate. RS232-C or 20 ma ooutput, full
curso r con tro l and 75 o hm co mposite video outp ut.

T he keyboa rd follows the standard typewrit er co nfig ura tion
and genera tes the entire 128 cha rac ter ASC II upper/ lower case
set with 96 pr intab le ch aracters . Fea tures includ e onboar d
regulato rs. selecta ble parit y. shift lock key. alpha loc k jum per ,
a drive cap ab ility of one TT Y load, and the ability to mat e
d irectl y with almos t any computer, includ ing the new Ex­
plorer/85 and E LF pro ducts by Netronics,

T he Co mputer Term inal requires no I/O map ping and
inclu des 1k of memor y, cha racter gene rator, 2 key ro llover,
processor controlled curso r contro l, parallel ASC II/BAUDOT
to seria l conve rsion an d seria l to video processing-fully
crysta l cont ro lled fo r superb acc uracy. PC boards are the
highest quali ty glass epoxy for the ultimate in reliability and
lon g life.

VIDEO DISPLAY SPECIFICATIONS
The hea rt o f the Netro nics Co mp uter Term inal is the micro ­

processor-c ontrolled Netronics Video Display Boa rd (VIO)
which allows the term inal to util ize either a parallel ASC II o r
BAUDO T signa l source. T he VID converts the pa ra llel data to
serial data which is then form att ed to either RS232-C o r 20 rna .
curren t loop output , which can be connected to th e ser ia l I/O
o n your com put er or ot her inter face, i.e., Mode m .

When connected to a com puter, the com put er must echo the
character received . Th is data is received by the VID which
processes the informatio n, ro nverti ng to dat a to vid eo suita ble
to be d isp layed on a T V set "(using a n RF mod ulator) or on a
video monit or. Th e VID generates the cursor , ho rizont al and
vertica l sync pu lses and performs the housekeep ing relati ve to
which char acter and where it is to be displayed o n the screen.

Video Ou tput : 1.5 P/P into 75 ohm (EIA RS-170j - Baud Ra le:
110 and 300 ASClJ - Outputs: RS232-C or 20 mo. current loop
- ASCII Ch aract er Set: 128 printab le characters-

BAUDOT Ch ara cter Set: BCDEFG H 1 J K Ll> P
R S T U V WXYZ - 7: - 3S#{)., 9 0 14 15 7; 2 /68 ­
Cursor Mod es: Home. Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided f or absolute and relative X- Y cursor addressing .
Cursor Co ntrol: Erase, End of Line, Erase of Screen, Form
Feed. Delete - Monito r Ope rati on : 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credn Card Buyers Outside Connecticut

CALL TOLL FREE800-243-7428
__ To OrderFrom ConnecticutOrForTechnical _ .,
• Assistance, Etc. Call (203) 354-9375
• Nelronics R&D Ltd., Oept. RE-8

333 Lilch fleld Road, New Milford , CT 06776
I Please send the items checked below-

I 0 Netronics Sta nd Alone ASC II Keyboa rd/Co mputer
Tennlnal Kit , 5149.95 plus 53.00 postage & handiing .

I 0 Deluxe Stee l Cabi net for Netro nics Keyboa rd/Te rmi­
nal In Blue/ Black Finish, 519.95 plus S2.50 postage

•

a nd han dlin g.
o Video Display Boa rd Kit alone (less keyboard). $39.95

I
plus S3 pos tage & hand ling .

o 12" Video Monitor (10 MHz band width) fu lly assern-

I
bled and tested , 5139.95 plus S5 postage and handling .

o RF Modul at or Kit (to use your TV set fo r a monitor).

I
$3.95 pos tpaid .

o 5 amp Power Supply Kit In Deluxe Steel Ca binet

I ( ± 8VDC @ 5 am ps. plus 6-8 VAC) , 539.95 plus S2
pos tage & handling.

I
T ota l Enclosed (Co nn. res . add sales tax) S' _
By-

I
0 Perso na l Check 0 Cashiers Check/Money O rder
o Visa 0 Mas lerCha rge (Bank# )

• Acct. #

I
Signat ure .Exp, Da te - --

PrintI Name -----------------

I Address ------------- ---I City _

• Sta te Zip_ _ _ 0 Send Me More In form allo n __..

By Netronics

C t COMPLETEompu er FOR ONLY . . .·

Terminal $14995

ASC II/BAUDOT,
STANDALONEregisters . . . single step with register display at each break. poin t

. . .go to execution add ress. Level " A" in the Hex Version
makes a perfect cont ro ller for indu strial applications and can
be pro gramm ed using the Netro nics Hex Keypad/Display .

Hex Keypad/Displ ay
Specilications
Calc ulato r type keypad with 24
system defin ed and 16 user
defin ed keys. 6 digit ca lculato r
type d isplay which disp lays fu ll
address plus data as well as

Hex Keypad/Di splay. register an d sta tus inf ormation .

Level "8" Specifications
Level"B " provides the $-100 signals plus buffers/ drivers to
suppo rt up to six 5-100 bus boa rds and includ es: address
decoding for onboa rd 4k RAM expa nsion select-able in
4k block s. .. address decoding for onboard 8k EP ROM expa n­
sion selectable in 8k block s . .. add ress and dat a bus drivers fo r
o nbo ard expans ion . .. wait state generator (jum per selecta ble),
to a llow the use of slo wer mem ori es . . . two sepa ra te 5 volt
regulator s.

,===-

Explorerl8 5
100% compatible with all 8080A and
8085 so ftware & development tools!

No matter what your future computing plans may
be, Level "A "-at $129.95- 1s your startingpoint.

Starting at just S]]9 .95 fo r a Level "A" operating system,
you can now build the exact computer you want. Explorer/8 S
can be your beginner 's system, OE,., controller, or IBM·
f ormatted 8 /1 disk small business system . . . )'et you're ne~'er

for ced to spend a penny for a component or f eature you don 't
want and you can expand in small, af f ordable steps!

Now for just SI29.95. you can own the first level o f a fully
expandable com put er with pro fessiona l capab ilit ies-a com ­
pu ter which fea tures the advanced Intel 8085 cpu, thereby
giving you immediate access to a/l sof tware and development
tools that exist fo r both the 8085 and its 8080A predecess.0r
(they are 100 0/0 sof tware compalible)-a computer which
features onboard S-IOO bus expa nsion- plus instant conv er­
sion to mass storage disk memor y with either 5_1/4" diskettes
or sta nda rd IBM-formatted 8" di sks,

For ju st S129.95 (piu s th e cost o f a pow er supp ly. keyboa rd /
terminal a nd RF mod ulator , if you do n't have them already),
Explorer/85 lets you begin computing on a significant level . . .
applying the pri nciples di scussed in leadin g compute~ ma ga-
zines ... developing " sta te of the art " computer solutions for Level "C" Speci fications
both the industrial and leisur e environ ment. Level " C" expands Explorer ' s
Level "A" Specifications mo therboa rd with a ca rd cage,

allow ing you to plug up to six
Ex plorer/85 's Level " A " system fea tures the adva nced Int el S-IOO card s d irect ly into the
8085 cp u. an 8355 RO M with 2k deluxe monitor/ operating mo therboard. Both cage a nd
system, a nd a n 8155 ROM-I/O-all on a single moth erb oard Exp lore r/Be with Level cards ar e neatl y co nta ined inside
with roo m fo r RAM/ ROM / PROM/EPROM and S-IOO ex- "C r'cordcage. E xplorer' s deluxe steel cab inet.
pan sion , plus gene ro us prototyping space, Level "C" includ es a sheet me tal supe rstr ucture, a 5-car d go ld

(Level "A" makes a perf ect OEM cont ro ller for industrial plated S-IOO extension PC boa rd which plugs into the mother-
applica tio ns and is a...ailab le in a special H ex Version which boa rd , Ju st add required number o r S-IOO connecto rs

, can be programmed usin g
the Netro nics H ex Keypad / Level "0" Specifications
Disp lay .) Level "D" pro vides 4k or RAM , power supply regulat ion ,

PC Board : glass epo xy, plated filtering decoupling co mpo nents and sockets to expand yo ur
through holes with solder mask Explorer/85 mem or y to 4k (plu s the or iginal 256 bytes locat ed
• I/O: pro visions for 25-pin in the 8155A). Th e sta tic RA M can be located anywhere from
(DB25) connector for terminal 0000 to EFFF in 4k blocks.

Level "A" at $129.95 is a serial I/ O. which can also sup- Level "E" Specifications
comp lete operating system, port a pap er tape reader Level HE" adds soc kets for 8k of E PROM to use the pop ular
perfect for beginners, hob- . . . provision for 24-p in DIP Int el 27 16 o r th e T I 2516 . It includ es all sockets . power supply
biests, or industrial con - socket for hex keyboard / dis - - . k filteri d d H t
troller use. P

la y. . . cassette ta pe record er in- regulat or , heat sm . 1 tenng an ecoup 109 compo nen s.
I Soc kets may also be used fo r soo n to be ava ilable RAM IC 's

put. .. cassette tape recorder output. .. cassett e tape contro (allo wing for up to 12k of onboard RAM ).
ou tput .. . speaker output.. . LE D o utp ut indi cator on SOD
(serial output) line .. .printer int er face (less drivers) . .. totai o f Order A Coordinated
four 8-b it plus one 6-bit I/ O po rts- Cry sta l Frequency: 6 .144 Explorer/55 Applications Pak!
MHz - Co nlro l Switches: reset and user (RST 7.5) Experimenter's Pok (SAVE 512.50)- Buy Level " A" and Hex
interru pt. . . add itiona l provisio ns fo r RST 5.5. 6.5 and TR AP Keypad/Display for $199.90 and get FRE E Int el 8085 user ' s
interru pts onboar d • Co unter /Timer: pr ogram mab le, 14-bit manu al plus FREE po stage & handling!
binary - Syste m RAM : 256 bytes located at F800. ideal f~" Slodent Pal< (SA VE 524.45)-Buy Level "A." ASC II Key-
sma ller systems and fo r use as an Isolated stack area In board/ Computer Terminal , and Power Supply fo r $319.85 and
expa nded systems . .. RAM expa ndable to 64k via S- IOO bus o r get FRE E RF Modulator plus FRE E Inlel8085 user' s manual
4K on mot herboa rd . plus FREE po stage & handling!

Sysle m Monitor (Termi na l Version): 2k bytes of deluxe Engineeri ng Pak (SAVE $4l.00)-Buy Levels " A ." "B,"
system monitor RO M located at F000 leaving 0000 free for user "C," " D," and " E" with P ower Sup ply. ASC II Keyboard/
RAM/ ROM.. Feat u res include ta pe load with labelin g . .. tape
dum p with labeling .. . exam ine/ change cont ent s o f memor y Com put er T erminal, and six S- IOO Bus Co nnectors for 5514. 75
. . . insert data .. . warm start. . . examine and ch an ge q.1I and get 10 FREE computer grade cassette tapes plu s FREE
registers . . . single step with register display at eac h br eak point , 8085 user' s manu al plus FRE E pos tag e & han dlin g!
a debugging/training feat ure ... go 10 execution addr ess . . . Busin ess Pok (SAVE $39.95)-Buy Explore r/ 85 Levels " A ."
move blocks of memory from one location to ano the r. , . fill "B," an d "C" (with cabinet), Pow er Sup ply, ASC II Key-
blocks of memo ry with a co nsta nt .. . display blocks of memor y boa rd / Computer Te rminal (with cabinet), 16k RAM. 12"
. .. auto ma tic bau d rate selectio n, . . va riable display line length Video Monito r, No rth Star 5-1/4" Disk Drive {includ es Nor th
control (1-255 characters/ Ti ne) . .. channelized 110 monit or Sta r BASIC) with powe r supply and cab inet, all fo r just
ro utine with 8-bit parall el outp ut for high speed printer . . . 51599 .40 and get 10 FREE 5-1/4" minidi skettes (S49.95 value)
seria l console in and con sole o ut cha nnel so that monitor can plu s FREE 8085 user ' s manual plus FREE pos tage & handli ng!

comm un icate with 110 ports. Continental U.S.A.Credn Card Buyers Outside Connecticut
System Mo nito r (Hex Versio n): Ta pe load with labeling . .. CALL TOLL FREE 800-243-7428

tape dump with la beling . . .exami ne/c hang e co ntents of mem-
o ry .. . insert dat a .. . wa rm sta rt .. . examine a nd change all To Order From ConnecticutOr For Technical _
rN":i'r:.;ic":"Rm rtd:l):pi. 'RE-s - - - - - Assistance, Etc. Call (203) 354-9375 ,

I 333 Litchfie ld Road New Mil tord, CT 06n6 sona lized disk operating system- just .
Please send the items chec~ed below- plus S2 p&h . plug it in an d you' re up and running! ),
o Explorer /85 Level "A" Kit (A SCII 0 Deluxe Sleel Cabin et for ASCII 5699 .95 plus S5 p&h. •
Version). 5129.95 plus S3 p&h . Keyboar d / Termina l. $19.9 5 plu s S2.50 DPo wer Supply Kit fo r No rth Sta r
o Ex plore r/85 Level "A" Kit (H ex p&h . Disk Dri ve, S39.95 plus S2 p&h. •
Version) , $129. 95 plus S3 p&h. 0 Po wer Supply Kit ( ± 8V @ 5 amps) 0 Deluxe Case for No rth Star Disk
o 8k Mierosoft BASIC o n cassette in deluxe steel cab inet , 539.9 5 plus S2 Dr ive. 539.95 plus S2 p&h . •
tape , $64.95 postpaid. p&h . 0 Experi menter ' . Pak (see abo ve),
o 8k Mlerosof t BASIC in ROM Kit 0 Gold Plal ed S·IOO Bus Connectors, 5199.90 pos tpaid. I
(requir es Levels "B," " D ," and " E" ). $4 .85 eac h. postp aid . 0 Student Pal< (see above). 5319.85
599.95 plus S2 p&h. 0 RF Modulator Kit (allows you 10 postpaid. I
o Level " B" (S-I00 ) Kit, $49.95 plus use your T V set as a monitor), $3 .95 0 En gi neer ing P ak (see a bo ve ).
S2 p&h. pos tpa id . . 5514.75 postpaid, •
o Level "C" (S-IOO6-card expander) 0 16k RA M Kit (S-I OO Boa rd expa nds 0 .Business Pak (see above). 51599.40
Kit, 539 .95 plus S2 p&h. to 64k) , 5199.9 5 plus S2 p&h. postpaid . I
o Level "D" (4k RAM) Kit, 569.95 0 32k RAM Kit , S329.95 plus S2 p&h . T ot al Enclosed s
plus S2 p&h. 0 48K RAM Kit , 5459 .95 plus S2 p&h. (Co nn. res. add sales tax) By- I
o Level "E" (EPROM/ROM) Kit , 0 64k RA M KitM 89.95 plus S2 p&h. 0 Personal Check 0 M .O .lCashie r' s
$5.95 plus 5()¢ p&h . 0 16k RAM Expansio n Kit (to expa nd Check 0 Visa 0 Master Charge .
o Deluxe Stee l Cab inet for Explo rer/ any o f th e above up to 64k ), 5139.95 (B k # )
85,$49.95plusS3p&h. plus S2 p&h eac h. an - - -- I
o ASCII Keyboard/Computer T er- 0 In tel 8085 cpu User's Ma nua l, 57.50 Acc t . #
mlna l Kit (feat ures a full 128 charac ter postpaid . Signa ture Exp, Dat e - _I
set , up per & lower case. full cu rso r con- lJ Specia l Computer Gra de Casse lIe Pri nt
tro l, 75 ohm Video o utp ut convertible Tapes SI 90 each or 3 fo r 55 pos tpaid Name I
~s~;~~to~~8~~~~~g~~1e:.a~:~~~: 0 12:' v ideo Mo nit or (10 MHz c:
ac ter by 16 line formals, and can be Width). 5139.95 plus S5 p&h. Address •
used with either a CRT mon itor or a TV D . Nort b Sta r Dou~le Densit y Floppy .
set (if you have an RF mod ulator) , DISk Kit (One DrIVe) fo r Ex plo rer/ City I
$149.95 plus S2. 50 p&h. 85 {includes 3 drive S-I OO controller , .

• [] Hex Keypa d/Display Kit, 569.95 DOS . and exte nded BASIC With per- Sta te Zip •.. 0 Send Me Information __

CIRCLE 55 ON FREE INFORMATION CARD

Start Computing ForJust $129.95 With An
8085-Based Professional Computer Kit-



Leader LSG-16 RF Signal
Generator

CIRCLE 101 ON FREE INFORMATION CARD

WH EN WE UN PACKE D TH E NEW LSG- /6 SIGNAL

generato r from Leader Elect ronics Corpora­
tion ( 151 Dupont St. '-Pl ainview, NY 11803),
we discovered one of the smallest instruments
of this type we had ever seen. It measures less
than 10 inches wide, 6 inches. high, and 5
inches deep and is obviously suitab le for small
work areas. Enclosed by a rugged steel cabinet,
the genera tor weighs 5'/ , pounds. Its finish is
gray with brus hed aluminum.

T he design of the LSG- /6 is very stra ight­
forward-no bells or whist les-and operat ion
is simple.

Two features incorporated in the LSG-/6
are not usually found on low-cost equipment:
A switchable line-voltage provision (120 /240
VAC) , and a crystal test socket. Type FT-243
crysta ls from 1-15 MH z (fundamental) may
be inser ted and teste d for activity, or used as
crys ta l-controlled marke rs. Perhaps it would
have been better if they had used or added a
socke t for the more recent HC- 18/ U-type
overto ne crysta ls, but an adaptor for these can
be easily fashioned .

Th e socket is a nice featu re for test situa­
tions where CB or amateur crystal s must be
checked for condi tion and frequenc y, or when
an accurate frequency standard is needed dur ­
ing a critical alignment procedure.

Most remarkable of all is the freq uency sta­
bility of the generator. A FET oscillator is
used and warm up time is negligible. As soon as
we switched on the LSG- /6, we zero-beat the
output with the signal from a local broadcas t
sta tion. No dr ift was observed. Even rapping
the cab inet resulted in no shift in frequency.
Crediting this sta bility to the low frequency we

were monitoring (1200 kHz) , we switched to
the highest range of the instru ment. An FM
broadcast station was selecte d, and again the
instrument was zero-beat against it. St ill no
drift! Equally rema rkable was the accuracy of
the dial readings. Specifications indicate a tol­
erance of ± 1.5%. In practice, measurements
were well within these limits.

The RF generato r is tunable from 100 kHz
to 100 M Hz on fundamental frequencies;
usable thr ough 300 M Hz on harmonics. The
RF output level is adj ustable, with 100 milli­
volts available up to about 35 MH z. Common­
ly used IF frequencies (455 kHz, 4.5 MH z,
and 10.7 MHz) are promin ently marked. A
slide switch selec ts between high level ( X 10)
and low level outp ut, with a potentiome ter
included to fine-tu ne the level.

An internal modu lator is also provided. It
operates at I kHz with app roximately 30%
modulation. Externa l modu lation may also be
injected. The unit will accept any audio fre­
quency input from 50 Hz to 20 kH z at levels
up to I volt. A fixed audio output is also avail­
able: I kHz at I volt (maximum) .

Although the inst rument is compact, the
COlli i ll lied all page 32
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Teach yourself the latest in electronics:

irom the fundamentals to microprocessors

Don't wait un til tomorrowfor knowledge you can learn today.

HEATH:=]
I ~m:J Educational Systems
Dept. 020-683, Benton Harbor, MI49022

ED-139

(·See the white pages of.vour ph on e book fo r the location
neare st "you. In the U.S., Heathk it Elec tron ic Centers are
units af Verit echn ol ogy Elec tro nics Cor po ra tion.J

Low-cost because everything you need is included with
each course. For exam ple, electronic parts are in ­
cluded with each Electronic Fundamentals course, to
m ake experimenting easier. And trainers, cassettes,
slides and filmstrips are available for many courses, to
enha nce your learning experience.

Turn to pages 69-80 of the latest Heathkit Catalog for the
full story on Heath/Zenith Educational courses.

If you don't already have a Heathkit Catalog, send for
you r copy today - at one of the address es listed below.
Or pick up your copy at the nearest Heathkit Electronic
Center' in the U.S. and Canada, w here Heath/Zenith
Educational Co urses are sold.

Waiting foryou in the n ew Heathkit Catalog is an ex citing
world of education al self-study programs, that can take
y ou from fundamental electron ics through microproc­
es sor interfa~ing and co m p u te r programming.

Heath/Zenith Educational Systems offers 11 pages of
information on 25 e d u ca tio n al courses y ou can take in
your home . All are clear, co n cise college-leve l courses
designed to advance your level of knowledge.

Whether you 're an old hand at elec tron ics , just begin­
ning or p erhaps interested in learning about computer
opera tion and programming, Heath/Zenith Educational
Syste ms h as the cou rse for y ou.

Ed ucational co urses fea tured in the n ew Heathkit Cata­
log include:Fundamental Electro n ics - from DC and AC
to Sem ic on d uctor Devices, Electro n ic Circuits and Test
Equipment; a n d Advance d Ele c t r o n ics co u rs es on
Phas e -Lo ck ed Loops, IC Timers and Active Filters .

Heath/Zenith Educational Systems' fu ll line ofcomputer­
rela ted ed ucati o n a l programs - including Computer
Programming, BASIC, Assem bly and COBOL Language
co u rses and self-in s truct io n cou rses o n Digital Tech­
niques a nd Microprocessors - is also available .

Self-Ins truction Co urses from Heath/Zenith Educa­
tional Sy stems are the effect ive, low-cost way to learn
tomorrow 's technology today :

Effective because each Heath/Zenith course is uncom ­
promisingly de veloped for applied, useful learning.
Fir st , you read clear, concise text material. Then, you
see each concep t in large, easy-to-understand visuals .
Finally, you get hands-on experience by performing
experiments .

CIRCLE 30 ON FREE INFORMATIO N CARD
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Simulated TV Reception

",NATIONAL
Dl§TECHNICAL

SCHOOLS
TECHNICAL-TRACE TRAINI NG S INCE 1~

Res ident and Home-Study Schools
4000 SO. FISUEROA ST. LOU.SRES. CA. IlOO37

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

Name Age _ _

Address _

Apt. City _

State Zip - - -

NATIONAL TECHNICAL SCHOOLS
4000 .South Figueroa Street. Dept. 206-080
Los Angeles. California 90037

Please rush FREE color catalog on course checked below

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

--------------------------

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

IN FACt NTS ELECTR NICS
PROGRAMS INCLUDE THE

WIDEST ARRAY OF SOLID-STATE
AND 0GITAL EOUIPMENT EVER

FFERED BY ANY H ESTUDY SC

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

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

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

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

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

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

high level language programming and assembly
language programming.

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

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

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

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

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

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

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

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

dia l sca le is la rge, making it easy to read . The
vernier tuning is q uite smooth, wit hou t th e
usual ru bbe ry feel associated with man y ot her
low-cost signal ge nerators. Backlash is esse n­
tial ly abse nt.

T he oscillato r circ uit itsel f is a frequency­
sta ble Co lpitts type, coupled throu gh an R-C
net wor k to a bipolar bu ffer to reduce loading
by the circ uit under test. T he osc illator is
dr ain-modula ted by a se ries bipolar audio tran­
sisto r. The modulator is drive n by a separate
phase-sh ift aud io osc illator .

The aud io oscillator is also used as part of
th e crys ta l osc illator. In fact , it is poss ible to
supe rim pose the cr ystal osci llato r signa l on
that pr oduced by the variable R F osc illa tor.

A reg ulated DC supply is used for the RF
osci lla to r to assure good stability and low hum .
A ltho ug h some RF leakage is pr esen t, it is
minimized by internal shield ing and AC line­
filter capacitors.

Si gnal inpu t to the gene ra tor is accommo­
dated by two ban ana terminals (one chassis­
gr ounde d) a t high impeda nce . The R F output
is ava ilable from two screw-ty pe binding posts
whic h can also accommodate ban an a plu gs.
Termi na l spac ing is correc t for plu g-in banan a­
connector coaxial test leads.

The instrument ca binet has a ca rrying han ­
d le, and ru bber feet insure scratch-free desk­
top usage.

The inst ruction manual is quite co mpre hen­
sive, and include s both block diagram s and a
com plete sche matic diagram of the circ uitry.

Everything co nsidered , we were very im-

pressed by the Leader LS G-/6 wideband signal
gen erator . It is thoughtfu lly designed, expertly
manufact u red , and bargai n-pr iced. The LSG­
/ 6 signal gene rat or sells for $ 149. R-E

MFJ Enterprises LSP­
520BX Communications
Speech Processor
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Your ToolboxTesl Bench
Model 216 Transistor Tester
with fast, automatic switching
for instant good-bad analysis of
NPN's, PNP's, FET's, diodes and
SCR's in or out of circuit .
$135.00

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

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

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

FOR THOSE ON THE GO
FROM •••

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

CIRCLE 56 ON FREE INFORMATION CARD
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MFJ ENTERPRI SES, PROMINENT IN A BROAD

line of ama te ur accessories, has int roduced a
logarithmic speec h processor for th e communi­
cations . user. The LS P-520BX may be used
with C B, ham, or othe r voice-communica tions
service. T o apprecia te the ben efits of a loga­
rithmic speech processor fu lly, a bri ef review
of speech-processing theory may be in orde r.

The average microphone fai thfully rep ro­
du ces voice frequ encies and amplitudes as elec­
tri cal signals that , in turn, are ampli fied and
used to mod ulat e the ca rr ier wave of th e tr ans­
mitter. In single sideband transmitters , the
aud io level determines the level of the RF pow­
er output. Unfortunately, th e ave rag e speech
level frequently dr ops du rin g weak sounds .
Th at is where speech processing comes in .

A speech processor is a device th at electron­
ica lly selec ts the criti cal co mpone nts of the
voice and am plifies th em to an opt imum level.
Overd riving, and its accompanying distor tion,
is no problem wit h a properly adjus ted speech
pr ocessor . The maximum modulati on level is
pre set and can not be exceeded.

The LSP-520BX provides 30 dB of dynamic
ra nge using a type-741 IC logarithmic amplifi­
er . Seven discr et e transistors help contour the
voice frequencies to an optimum passband.
T hree ac tive filters ass ist that voice-shap ing.
By amp lifying those frequ encies that a re nor ­
mall y of low intensity, but which contribute a
great dea l in inte lligibility, averag e modul ati on
pe rcen tage is increa sed substantia lly .

Th e LS P-520BX is self-powered , req uiri ng
an internal 9-volt battery. Si nce cu rren t d rain
while in use is only 3 milliam ps, a standa rd
" t ra nsistor-rad io" battery will last man y
mon th s with normal use.

The speech processo r is available in two ver­
sions. The LSP-520BX has a front panel onl
off slide switch, 2 standa rd I/ .-inc h phone ja cks
(input and output), and a COMPRESS ION level
cont rol. It is in a standa rd wrinkle-tex tu re
enamel-painted metal cabinet. The LSP­
520BX II is electronically iden ti cal, but it
incl udes an additio na l 4-pin mi ke jac k, a rotary
funct ion switch that selects the range of th e
audio pass band, an out pu t ca ble (no connec ­
tor), and is housed in an a ttrac t ive wood ­
gr ained enclosure .

Bot h unit s a re desig ned to work wit h low
output , med ium-impedance micr oph ones (t yp­
ical communicat ions mikes) . If your sta tio n
mike has a high outp ut-level, it is a simple
matter to add a resistor to reduce th e input to a
level that the processor can handle easily with­
out distortion .

continued 0 11 page 34
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Are YOU prepared
for the

ELECTRONIC
EIGHTIES ...
... the decade that promises exciting
advances in a sUII-young field?

Not many a re . But yo u could be .. .
through ETI's ad va nce d hom e study
training methods. It's not an easy field
but we mak e it easier to learn ... and
easier on yo ur bank ac co unt , to o.
We 're a s ma ll school but we 're BIG on
service and our s ta ff is dedi cated to
helping you IF you 're a mbitious,
qualified and ea ge r to learn.

Select from our basic courses, career
programs or advanced course s .' Mix
and match to fit your ne e ds and goals.

Send TODAY for our FREE ca tal og or
for faster service , use the to ll fre e
tel ephone number bel ow , da y or nigh t.

....0 \ "1"(.0 $C'"," [fi)
c.," °0

• <
~ ~

~ i ELECTRO CS TECHNICAL INSTITUTE
; / Dept.20080

c " 0", <,,0' 153 West Mulberry St.
Ohio ~ i~ense Lancaster, Ohio 43130

0683 Hr--------------­I Ell Home Study, Dept. 20080
153 West Mulberry

I Lancaster, Ohio 43130

C/) I Please rush FREE cata log on elect ronics
~ I opportunities and training. I'm interested in:

5 I _ Basic _ Caree r _ Specia lized
0:: I Advanced
G I
~ I Nam e _

2: I Address------------ -

o I.q;: City/State/ZI p _
~ L _
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EQUIPMENT REPORTS
continued from page 32

The LS P-520BX comes with both a hookup
diagram and a schematic, along with some
brief operational hints. While the instruc tions
appear unusually short , they are adequa te for
placing the processor into operation .

OUf test

Following instructions, we removed the top
of the cabinet and inserted a battery. A micro­
phone connector was soldered to the output
cable (ours was the II version), and a micro­
phone was inserted into the input jack .

Proper adjustment was touchy at first, but
became second natur e afte r we understood the
procedure. Basically, an internal trimm er is
adjusted to avoid flat-t opping (overmodula­
tion), and a panel control is adjusted to the
desired compression level (similar to adjusting
a gain control). That's it.

Our on-air test consisted of listening to the
original microphone without the compressor,
and then listening to it th rough the compres­
sor. We found that the compressor substantial­
ly increased voice power. Without the proces­
sor, modulation percentage fluctuated typi­
cally between 40-70%. It sounded natural,
although a little hollow from our hard-walled
room. Th rough the processor, the mike held
modulation close to 100% with minimum dis­
tortion. Voice quality was vibrant. The II ver­
sion has a rotary -switch position that permits
the selectio n of a crisp-voice passband that has
real punch. That position would be used for
those marginal cases where interference posed
a problem in the reception of a signal.

We felt that the speech processor was indeed
a worthwhile addition to a voice communica­
tions installation, especially if the CB or ham
transmitter did not have internal audio proc­
essing of its own. A liberal war ranty policy is
provided. The model LSP-520BX sells for
$49.95, and the LS P-520BX II sells for
$59.95. Both are available from MFJ Enter­
prises, Inc., P.O. Box 494, Mississippi State,
MS 39762 . R-E

Hickok Model 240 Video
Pattern Generator

CIRCLE 103 ON FREE INFORMATION CARD

TH E H ICKOK ELECTR ICAL INSTRUMEN T

Company. (10514 Dupont Ave., Cleveland,
OH 44108) has been making high-quality test
equipment for a long time. I have a Hickok 188
RF Signal Generator and two VTV M's on my
bench that have been there for more than 40
years-still working fine. There are others, but
those are the seniors. I've just received the
latest descendant of those instruments. Lately,

Hickok has been making some very good min­
iatur e instru ments. This is one: the model 240
Video Patte rn Generator.

Th is litt le jewel isn' t much bigger than a
small calculator . It will fit into my shirt pock­
et. Tried it to be sure . Little or not, this is a
complete video-patt ern generator with all of
the standa rd patterns, I I in all, including two
color-bar patterns: the stock 10-bar, and a 3­
bar one. All of the standard convergence pat­
terns are there : crosshatch, dots, vertical or
horizontal lines, single vertical or horizontal
line, cross (one of each), a center dot, plus one
new and very useful one-a staircase for gray­
scale test ing, video-stage response testing with
a scope, and many more.

The RF outpu t of the model 240 can be
tuned to Channel 2, 3 or 4, by a screwdriver
adjustment on the front panel. It has a video
output at the standard I .O-volt sync-negative
level. Video level can be set to the 1.0-volt level
with a variable control. There is also a chroma
control that can set the chroma signal to any
level up to 150% of normal. The remaining
jack on the front panel is the scope-tr igger out­
put. That is composite vertical and horizontal
sync, at a level of II volts Pop.

The video-patte rn selector is an l l -position
slide-type switch. To get any desired video pat­
tern, just slide that selector switch along-the
different patterns are pictured above and be­
low- just line up the vertical mark with the
patte rn you want and that's it! There is a 3­
position selector switch , with RF at left, OFF in
center and VIDEO at right. At the top of the
panel, between the CHROMA and VIDEO con­
trols, a LED pilot light /battery-condition indi­
cator shows up when it' s on.

The model 240 is powered by two standard
9-volt batte ries, or by the AC adapter. The
batteries do not have to be in the instrume nt
when the AC adapter is used for bench work.
If you want to use nickel-cadmium batteries,
Hi c ko k r eco mm e nds us in g t wo GE
TR 805D I's, and connecting an 820-ohm resis­
tor on the circuit board; that will let them
recharge while the instrument is off and the
AC adapter plugged in.

The model 240 has two pairs of test leads.
One pair is for the RF and video outputs with
the handy push-on spade-lugs for easy hookup
to the TV set's antenna-terminal screws. The
other pair of test leads come with two mini­
clips for video tests , scope trigger, and others.
Those leads are black and coded: the one with
the white stripe is the hot (output) side and the
plain one ground. Incidentally, if your test
needs video with positive going sync, you can
get it by reversing the two clips. You can't use
the scope trigger when doing that because the
grounds are common.

The model 240 is the latest in a group of
mini test instruments. It includes a transistor
tester and two digital VOM's all small enough
to carry in a pocket or caddy. The case has a
snap-on Iid for protection and is made of a
tough plastic. You can get a nice padded carry­
ing case with a zipper , big enough to hold the
test- leads and the instrument. Also has a belt­
loop in case you want to do some "quick-draw"
testing! Leave the AC adapter on the bench.
Unplug it and you' re ready to go on batt ery
power.

These should be a very handy littl e group of
instrum ents for either bench or field work, and
they certai nly do not take up much room on
the bench. The suggested retail price of the
model 240 is $159.00 and is well in the ball­
park for an instrument of such versatility and
quantity. R-E



Sabtronics gives you DMM and Frequency
Counter kits with more features, better

performance and incredibly lower prices
Model2010A Bench/Portable DMM:
$79.95 kit
Featu res : 3V1 digit LEDdisplay . 31 measurement
ranges 6-Funct ions · 0.1%Basic DCV accuracv >

Touch-and-hold capability . Hi-La Ohms • 40 Hz
to 40 kHz frequency response • Auro Zero, Auto
Polarity • Overload protected • Overrange indi ­
cation > Single chip LSI logic. Laser-trimmer re­
sistor network and ultra-stable band-gap reference
for better long term accuracy . Built-in NiCe! bat­
tery charging circuit.
Brief Specifica tions : DC Volts 100llV to 1000V
in 5 ranges; AC Volts 100llV to 1000V in 5 ranges;
DC C urrent O.lIlA to lOA in 6 ranges; AC Cur­
rent 0.1~ to lOA in 6 ranges; Resistance 0.1Q to
20MQ in 6 ranges; Diode Test Current 0 . 1~ to
I mA in 3 ranges; Input impedance, IOMQon AC
and DC vo lts ; Po wer requ irement, 4.5 to 6.5
VDC (4 " C" cells) or optio na l AC adapter /
charger.

Model2015A Bench/Portable D M M:
$89.95 kit
Same features and specifications as Model2010A
except with large, 0.5" LCD 3V1 digit display.

Optional Accessories:
#AC·115 , AC adapter/charger $7.95
# THP-20, Touch and Hold Probe $19.95
#NB·120NiCd Battery Set $18.75

$99.95

Model 8610A Frequency Counter:
$99.95 kit
Features: 8-digit LEDdisplay. 10Hz to 600 MHz
guaranteed frequency range (5 Hz to 750 MHz
typical) • 3 Gate times > 10 MHz TCXO Time
base · Auto decimal point . Ove rflow indicator.
Leading zero blanking . Resolution to 0.1 Hz •
Built-in charging circuit for NiCd batteries.
Brie f Specificat ions: Freauency Range, switch
selectable, 10 MHz, 100MHz, 600 MHz . Sensiriv­
irv, ± 10mV RMS to 100 MHz, ±50mV RMS,
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 • Gate time
(switch selectable) 0.1 sec, 1 sec, 10 sec . Temper­
ature stability, 0.1 ppm;oC • Ageing rate < ±5
ppm/ yr • Accuracy, 1 ppm or 0.000 I% • Input
protect ion, 150V RMS to 10kHz (declining with
frequency)· Power Requirement, 4.5 to 6.5V DC
@ 300mA (4 "C" cells)or optional AC adapter /
charger (7.5 to 9V DC @ 300mA ).

Ord er ing information
USA-Add $6.00 per kit for shipping & han­
dling. Personal checks have to clea r befo re
goods are shipped (allow 2-3 weeks). For faster
de livery send cashiers chec k or money order.
10% deposit for C.O.D. orders. Florida resi­
dents add sales tax. OVERSEAS- Add $25.00
per kit for airma il delivery. Payment by bank
draft in U.S. funds.

Also available Model 811 OA, same
as 861 OAexcept maximum

frequency is lOOMHz and without
battery charging circuit: $69.95 kit

(813) 623-2631

&ab~!!Pd
5309 N. 50th Street, MIS 35, Tampa, FL 33610

In Canada contact : Kumar & Co. Ont. Canada L5 L 1H2
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PHOME
WIZARD
DICTOGRAPH® the producer of
communication systems for the White
House and Pentagon, introduces a space
age computer phone. An amazing
futuristic instument capable of 25
functions and memory bank storage of 30
numbers - convenient compact size ­
all at a price that will make you smile!

.'.' ..
Th is incred ible phone

dialer let 's you
regulate out­
going phone

call s using
a secret

lock
command .
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No one 's got it . And if they do , it's
twice the size and triple the price. The
Phone Wizard is based on a unique
'Log ical Language Sequence ', which
gives each key multiple use. This fea­
ture is activated by pressing a prede­
termined code onto a multiple use key
(like a multi-funct ion dig ital watch) . The
'Logical Language Sequence' is why
Phone Wizard has twice the capabili ­
ties at half the size . It is the most ad­
vanced phone dialer on the market.
And at a price far below any other
dialer.

It's an automatic dialer.

Think of the number of people you fre­
quently call. The Phone Wizard stores
up to 30 often used phone numbers (up
to sixteen digits each) in its Memory
Bank . Simply pencil in the name on the
handy index pads , just press the ap­
propriate key - one time!

Dial " Hands Free"

When dialing don't pick up the
phone, just push the r ight button and
listen . The buil t in loud speaker lets
you hear the other person answer or
the busy signa l.

You actually see the number dialed.

Glance at the big bright LED display .
You'll immediately know the right
number is being d ia led - no matter
whether you're using the automatic
dialer or are dialing manually .

More Outstanding Features

-Pressure sensitive keys , solid face
(no buttons) .

-Beep tones tell you that each digit is
being dialed or stored correct ly .

-Back-Space Erase lets you 'erase' a
wrong number . Easy as pie.

- Want to conf irm a stored number?
Just press the storage button twice .
Instantly you'll see a big read-out so
you can ver ify .

-Autornatlcatty rings your number up
to six t im es, then stops when your
party isn ' t home .

-A three-position pulse switch allows
the Phone Wizard to be connected to
v ir tually any phone system in the world .
Rotary dial or To uch to ne .

Busy Number Buster
and Emergency Dialer

Suppose the number you 're calling is
busy , just touch the Redial Key , to
recall . Still busy? Just program the
Phone W izard to redial later on (up to
15 times , one per minute) . A special
sign on the display w ill ind icate that
the number is bei ng redia led .

Eme rgency! Here's the quickest and
easiest mechanism for dialing the
Police or Fire Dept. This feature alone
is worth the price of this amazing
Dialer. Prog ram the machine before
you leave . Then the babysitter or
Grandma just presses the Re-Dial Key .
Instant ly the call is put throug h.

Conference Speaker
For Group Conversatio ns

Activate the Conference Speaker by
dep ressing a button . Everyone on your
end and the receiving end can listen in
and have his say-so - with the voice
coming through loud and clear . Meet
by phone, you'll save time, effort, and
not to mention those high gas bills!

Dig ital Clock, Stop Watch"and Timer
Time of day displayed in hours,

m inutes and seconds .
Stop Watch Feature times all calls

automatically - great for gauging long­
d istance calls , keeping records, cutting
down on expenses by limiting calls ,
etc .

You can even time a parti cular PART
of a call. That's how exact thi s special
feature is.

Want to recheck the time of the last
call? You can - easily . Press the Clear
K ey and the Time Key . A big read-out
w ill appear instantly .

How To Place A Call On Hold
Simply touch the hold button , the

word 'hold' will flash on the screen . To
resume your conversation touch the
button again , and you ' re ready to con­
tinue your conversation .

Prevents Unauthorized Use

An ingenious combina tion elect ron ic
lock allows you to pre vent unauthorized
long dis tance out going calls wh ile
allowing you local cal ls . Simply press in
the secret code . This locks the dialer
unit and the phone itself. No long
dis tance calls can be made , but all in­
com ing cal ls will be rece ived . To react-

CIRCLE 26 ON FREE INFORMATION CARD

ivate, sim pl y press the secret open ing
code and a beep tone tells you the
phone and d ial er are ready for long
dis tance calls . Onl y you know the codes
for th is ama zing di aler. A n inst ruct ion
kit is included and exp la ins all th e
secret codes .

Also ls designed for wa ll moun ti ng or
desk, conto ur designed to allow you to
locate emergency numb ers even at
night , gives you an adj usta ble voice
cont rol , no moving parts , LED reado ut
numbers. Qua rtz crystal clock for ac­
curacy , sloping disp lay for easy read­
ing, qu ick change of name labels ­
and more!

We can 't even com e close to lis t ing all
of the exciting features t h is outstand­
ing Phone Dialer brings you . See for
you rself ! Use it for 15 days if you ' re
not completely sat isfi ed ret urn it at our
expense. Every cent will be refunded
promptly .

The price? Not those inf lated pri ces
you may have seen around town - but
only $119.95 plu s $2.7 5 for ins ured
shipping . For two or more ,$109.95 each
plus $2.75 each for insu red shipping .
You 'l l receive complet e, easy-to -foll ow
inst ruct ions plus a gO-day Parts and
Labour Warranty , and service (if ever
needed) is readi ly avai lable . Phone now
so we can get your tryout unit right out
to you . You' re not ri ski ng a cent.

Call TOLL FREE:

800·257·7850
In New Jers ey , Call : 800-322-8650

Cal l any ti me, 7 days a week . Be sure
to have your cr edit card handy ­
eith er V isa, M aster Char ge, American
Expr ess, Carte Blanche or Diners Card .

If order ing by ma il , inc lude the
follow ing : your name, full mailing ad­
dress , signat ure , type of credit card,
account number and expiration date .
Or send check or money order .

Save whi le th is offer last. You ' ll not
find a better bargi n on a top -quality
handsome, easy-to-use Phone Dialer
anywh ere.

~lmB.CU~hJ]
The Imagi nati on Peop le"

Internat ion al Sales Group
Dept. RE 8, Lakewood Plaza

Lak ewood, New Jersey 08701
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Ready for your own robot? You can construct one by
following this multi-part series-and you won 't need
an engineering degree or special equipment, either.

JAMES A GUPTON, JR.

ROBOTS ARE BECOMING VERY HOT ITEMS.

They have already made a name for them­
selves as movie and TV stars, chess play­
ers, artists, typists, advertising men, and
assembly-line workers in Detroit. This
past April, a th ree-da y conference and an
exposition on robot ics was held in New
York .

This series of articles detailing the con­
struction of a robot called Unicorn -One
(a name loosely derived from Universal
Contro llable Robot) may not tell you how
to build a device as elegant or art iculate
as C3-PO, but it will explain, step-by-step,
how to design and assemble a robot that
will be fully mobile, with manipulator
arms to grasp, lift, and carry. Th ose fea­
tures, in combination, will enable your
robot to perform a wide variet y of useful
functions.

Unicorn -One is tru ly universal. The
same robot body you will build can be
operated from a cont rol panel linked to it
by cable, by remote radio control, or even
by compute r. It will even be possible to
add an on-board computer to give the
robot the ability to "think" for itself. As
you will see, Unicorn -One 's expansion
capabilities are really limited only by
what you want it to do.

The first parts of the ser ies will deal
with the construction of the mechanical
portion of the robot-the object being to
build a working mechanism for a reason­
able amount of money.

You'll be shown how just a few com­
mon tools can be used to work steel and
aluminum to almost machine-shop per­
fect ion. With a littl e ingen uity, an opera­
tional version of Unicorn -One can be

built for about $200 . Even if you pur­
chase everything off-the-shelf, the cost
should not exceed $400.

Easy-to-follow instructions will be pro­
vided to assist you in the assembly of the
robot's manipu lators (arms), end-effec­
tors (hands), body, and mobility base, and
will detail all wiring necessary to power
its moving parts . For convenience, this
wiring will be brought out to a termi nal
str ip, where it can be connected to what­
ever type of control equipment you desire
to use.

Later installments will describe how
the robot can be controlled in any of sev­
eral different ways-from a cable-con­
nected console or by radio link, providing
for both manua l and comp uter-controlled
operation.

Provision is also made for the installa­
tion of an on-board computer which can
be programmed in adva nce, repro­
grammed in mid-sequence, or even left to
operate on its own.

Th e final porti on will discuss ways of
providing Unicorn-One with senses such
as touch and sight, giving it a way to
understand and comm unicate with peo­
ple, and, in addit ion, giving it the ability
to react to its environment without hu­
man intervention .

Basic mechanical components
Since we are building a robot from

scratch, it might be a good idea to become
fam iliar with some of the major compo­
nents which affect its operation .

There are two electro-mechanical part s
which are used to impart motion to the
robot-motors and solenoids.

Motors are used for continuous motion
(in the mobility base, for example, to get
from one place to another, or in the arms,
for lifting) . Solenoids are usually used for
a "one-shot" effort- say, opening or clos­
ing a grasping membe r.

Severa l different types of motors are
used in Unicorn-One. Typically, they are
low-voltage, high-speed , DC motors
which are slowed down (they operate at
several thousand RPM) to do what we
want them to. That . slowing-down is
accomp lished by gears, which gives us
two benefits.

First, the rate of speed is reduced to a
"real-world" level and, second, each time
the speed is reduced by half, the torque
(effective power) is doubled. That allows
us to use inexpensive motors to give our
robot a reasonable amount of strength.
The same principle is used in automobile
tran smissions. (You can spin your wheels
in low gear, but you can't start to build up
any real speed until you get into second or
higher.)

To put it in mechanical terms, if a
motor spins at 6000 RPM, it won't do
much for our robot arm unless it is geared
down to make the action slower and more
powerful. If we attach a 12-tooth gear to
the motor, and mesh that with a 24-tooth
gear, we'll ach ieve a speed redu ction of
1:2 (12:24) and, at the same time , double
the effective power of the motor. Every
time the twelve-tooth gear tu rns once, the
other will make only half a revolut ion,
while tra nsmitt ing the full power of the
entire orig inal revolution-which, if you
add it up, doubles the original power of
the motor.
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GLOSSARY
Anti-backlash gear-Gear used to reduce or eliminate backlash.

See BACKLASH , GEAR.
Angular motion-Rotary mot ion about an axis, as in the case of

wheels or gears .
Backlash-Unwanted " rebound" movement in gear systems re­

sulting from inertia.
Center punch-Pointed tool used to indent the surface of hard

materials for marking purposes or to form a start­
ing point for drilling.

Computer control-Direction by means of instructions pro­
grammed into a computer.

End-effector-Unicorn-One's "hand."
Gear-Toothed wheel or cylinder that meshes with another to

transmit motion or to change speed or direction.
Gear ratio-The relation between the number of teeth on one gear

and another. The higher the rat io, the greater the
reduction in speed and the greater the increase in
torque.

Manipulator-Unicorn-One's " arm."
Mobility base-The part of the robot that gives it locomotion.
Radio control-Direction by means of instructions transmitted by

radio to a receiver located at the object being
controlled.

Robot-Machine that works automatically or by remote-control.
Generally assumed to be manlike in shape and function .

NASA's space and planetary probes, however , are robots,
and they don 't look the least like us.

Robotics-The science of robo ts.
RPM-Revolutions per Minute
Scribe-Pointed tool used to mark hard surfaces to indicate areas

to be cut , sawed, or drilled.
Sensor-Device which responds to a stimu lus. A photo-elect ric

cell would be an example of a light sensor .
Shaft-Rotating rod or bar which transmits mechanical power .
Solenoid-Electromagnet with a ferrous-metal rod through its

core. An induced magnet ic field causes the rod to
move in or out of the core .

Sprocket gear-large-toothed gear whose teeth ride in the links
of a chain and impart motion to it.

Switch-control-Operation of an electrical or electronic device
through the opening or closing of a circuit.

T-Abbrev. for " teeth."
Tap-Screw-Ilke cutting tool designed to cut threads into drilled

holes.
Tap drill-Drill bit whose diameter is best suited for use with a

particular tap .
Thread-Spiral or helical ridge of a screw , bolt , nut , etc.
TPI-Abbrev. for " threads-per-Inch."
Torque-Force that produces a twisting or rotating motion.
Unicorn-Universal Controllable Robot.
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Using various gearing systems 'we can
easily reduce the speed of a 10,000 RPM
motor to an effective 167 RPM, allowing
us to use that motor to give real-time
motion to the robot's arms.

If we use what is known as a worm
gear, we can not only change the speed of
the motor-and increase its torque-but
also change the direction of the motion .
Such an effect can be used effectively in
the robot' s mobility base.

Various gear assemblies can also
change a motor's outp ut from angular
(around the axis of the shaft) to linear­
that is, from rota ry to straig ht- line, as
would be needed in order to push a
"hand" forward.

Gears can also be used simply to
change movement from one direction to
movement in another (say, thr ough an
angle of 45°).

The second type of motor used in Uni­
corn-One is the stepper motor. That type
of motor responds by turni ng just a little
bit for each electrical pulse it receives.
Thus it is possible to move a stepper
motor just a fraction of a degree at a time,
as might be required in steeri ng the
robot. If large amou nts of motion are
required, multiple pulses are applied.

In addition to the motors, we also use
solenoids to control the robot's motion. A
solenoid is an electromagnet which has a
ferrous-metal core. When the magnet is
energized, the core- usually a free-slid­
ing metal rod-is either pulled into, or
pushed out of, the magnet's coils. Uni­
corn-One uses solenoids to actuate its
grasping members (hands /fingers) . If .
power is applied, the solenoid is actuated
and pulls the core inwards. That move­
ment causes the "fingers" to close and to
grasp the object in question; the grasp
will be mainta ined until power to the
solenoid is cut.

Some solenoids also incorporate gears,

I'
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UNICORN-ONE neari ng completion. Humans at
work give idea of robot 's size.

and rotate the gears, and their attach­
ments, through a specified angle, when
they are actuated. (They may turn a
wheel 45° at a single, momentary com­
mand, for instance.)

Finally, we have to consider limit
switches. Those are absolutely necessary
to the well-being of the robot. If we actu ­
ate a motor and do not, later, tell it to
shut off, we are liable to do damage to the
mechanical parts of the robot or even to
burn out the motor itself. The limit
switch is a device which senses when a
mechanical part has reached the predeter­
mined limit of its travel and opens (or
closes) the appropriate electrical cricuit
to stop the device which is causing the
part to move. Limit switches are an inex­
pensive way to give a measure of control
to your robot without your having to pay
attention to its every movement.

In addition to the above, we will also

use cables and pulleys, anti-backlash
gears, bearings, and other mechanical de­
vices to give motion to Unicorn -One.

As we encounter those various compo­
nents in the construction of Unicorn ­
One, we'll go into a greater description of
their function and operation, and explain
why we are using them.

Manipulator construction
The construction of a robot, judging

from the available literature, is an expen­
sive proposition, involving skills, mater i­
als, and tools not normally encountered in
the type of project presented in Radio­
Electronics. We'll dare to be different
here, however, and show you how you can
build Unicorn-One using tools you proba­
bly have on your work bench and materi ­
als that are easy to come by. Even if you
have never worked with metals before,
we'll provide you with the knowhow to
construct a working robot.

The drawings in Fig. 1 show the
dimensions for a robot of ideal size. You
may, however, decrease or increase those
dimensions to suit your budget or needs.
Bear in mind that, for radio or remote
control, where the power source must be
self-contained, the robot's overall weight
becomes a very important factor and you
may want to deviate from the dimensions
given.

The first portion of Unicorn-One that
we'll construct will be the manipulators
(arms) . They will be fabricated from steel
rod and aluminum plate, and dimensions
and instructions for the metalworking
will follow. We'll descr ibe the construc­
tion of one manipu lator. If you want a
two-armed robot, do everyth ing twice.
Before you proceed, though, read and
heed the following precautions about
metalworking:

• Always wear safety goggles or
glasses when sawing , dr illing, tap-
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Fig. 1-DIMENSIONS of Unicorn-One as described in text. Size is not critical, though, and scale or
dimensions may be altered to suit the requireme nts of the builder .

Fig. 2-DETAILS of the aluminum parts which ~ust be fabricated . Steel cross-bar rod is also shown as
an example . Note that there are several different versions of this part.

FOREARM CONTRACTOR-BAR PIVOT

"CROSS-BAR C

" ROD
C

used In the construction of the robot.
For the elbow hinge (Fig. 2), outline

the part on the aluminum plate and, using
a punch, mark the places where holes will
be drilled. Saw out a rough rectangle and
drill the .375; and then the .136-inch
holes. With the holes drilled, the part can '
be cut and filed down to the proper size. >

The two contractor-bar pivot parts ~
(Fig. 2) require a little more work. Again, &3
cut the parts roughly to size (see Figs. 2 ~

and 5). As in the shoulder-hinge pieces, ~

either a dowel pin, or a 4-40 machine 0
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a = 0.136" OiA.
b= 0.375"OIA.
c = 0.250" OIA.
d = SEE TEXT

~LBOWHINGE

~ ~~
a~ I!l ~ b~b••()~
a~ ~b~~ ~~

SH~I~~~ER ~ 4c a<:P
a UPPER ARM

CONTRACTO R-BAR
PIVOT

hacksaw blade with 24-32 teeth-per-inch
, to give a smooth cut.

The shoulder-hinge sections are two
rectangles, 1 X 1.4 inches, drilled to
accept two J/ .--i nch rod sections (Figs . 2
and 5). There are two ways by which the
steel rods can be secured to those hinge
sections: a '/IO-inch hole can be drillled
through each for use with roll or dowel
pins, or a No. 44 bit (.086 inches) can be
used to make a hole which can be tapped
for a 4-40 machine screw. Figure 3 shows
some of the taps and tap drills that can be

ping or filing metal (or wood or
plastic)

• Never wear ties or loose clothing
when operating power tools

• Hold tools properly and make
sure pieces being worked on can­
not move around

The instructions which follow are in­
tended to be used in conjunction with the
diagrams which accompany them. Do not
try to rely only on one or the other. If you
have a question, the diagrams can proba­
bly supp ly the answer if you study them .

Basically, there are only two different
diameter steel rods used to make all the
manipulator sections . The cross members
are cut from 0.375-in. ('I. -in .) steel rod
and the side rods from 0.2497-in. ('I.-in.)
material. The threaded steel rod is 'I. inch
in diameter with 20 threads-per-inch.
The shoulder and elbow hinges, and the
two contractor-bar pivots, are cut from
0.250-in. ('I.-in.) aluminum plate.

The aluminum paris should be made
first since they require more work than
the rod sections. To keep costs low, use
scrap material wherever you can.

The first step is to mark the dimensions
of the aluminum part. Do that with a
scribe, pointed nail, or even a knife. Don't
use pencil, since it rubs off easily. When
you cut the part, cut along the outside of
the lines. You can always file off excess,
but it's impossible to put back a little bit
too much you removed while cutting. Use
a vise to hold the piece steady and use a



Fig . 7-MOTOR AND GEAR arrangement used to
drive threaded rod, as described in text .
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Fig. 6-SIDE AND TOP views of the assembled manipulator. End-effector and contractor-bar will be
covered in the next installment.

to accept a threaded insert , which will
give a smoother act ion. The latter ap­
proach is preferred, but the former will
give satisfactory results, provided the
work is done with care. Both pivot parts
should be carefully cut and filed to
shape.

To prepare the six steel cross-bar rod
sections, cut each length slightly longer
than called for. Th ere will be two 3.25­
inch sections, two 2.6-inch sections, one

I' 21>, END.EFfECTOR"

~ ~mDRBAR " ~
@ +. ~.1--.50 ~~ i

[ ' .4D 6.50 4.00 '.3D~r , 1---3.50 "'+'."l
*- 20

4 - -40

JI
O ~ 80 7~S6

IO~32

II!I

Fig. 4-MANIPULATOR ASSEMBLY. Finish ed
unit and separate pieces are facing opposite
ways.

screw, may be used to provide the pivot
support. The upper-arm pivot part has a
tapped '/. -20 hole for the 1/ .-20 threaded
rod used to provide elbow action. That
hole may be made either with a # 7 bit
(.207-in.) and tapped to '/ .-20 or drilled
out slightly larger-A13 in. minimum-

Fig. 3-TAPS AND TAP DRILLS. First number
indicates size; second, threads-per-inch.
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Fig. 5-FABRICATION AND ASSEMBLY details of the manipulator. It would be a good idea to make a
copy of this and keep It near your wor kb ench for reference .
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PARTS LIST
Supplier's Supplier's

Item Size Quantity part no. Supplier Item Size Quantity part no. Supplier

Steel rod 0.2497 in. 72 in. SR 500 ® Dowel pins 00 0.0625 in. 6 016-625 ®
diam. 'la- in. long

Steel rod 0.2497 in. 72 in. SL-14 @ or
diam.

@4-40 screws 4-40 x % in. 6 29-4-
Steel rod 0.375 in. diam. 36 in. SR 375

~
40-A10

Steel rod 0.3497 in. 36 in. SI-33 8-32 screws 8-32 x 'I. in. 44 29-8- @
diam . socket-head 32-AB

®
screws

Sheet aluminum 0.0625 in. 6 x 12 in.· SA 625
thick Elbow motor 12 VOC. 'I._in. 2 P-42.670 ©

®
diam. shaft

Sheet aluminum 0.250 in. thick 1 x 18 in. SA 250-18

Sheet aluminum 0.250 in. thick 1.5 x 6 in. · SA 250-9 ® SUPPLIERS:

iThreaded insert 000.413 in. 2 TI1420 ®
® The Robot Mart

Room 1113
TPI'I. -20 19 W. 34th St.

iThreaded rod '1.-20 14 in. TR 25020 ® New York, NY 10001

iThreaded rod '1. -20 14 in. TI-7 @
(Catalog $3.00)

Reduction gears 20 T. 0.458 2 G 20 T-48 ® @ Winfred M. Berg, Inc.
499 Ocean Avenue

diam. 'I.-in.
Rockaway, NY 11518

bore , 48-
pitch © Edmund Scientific Co.

Reduction gears 48 T, 1- in. 2 G 48T-48 ® 101 East Gloucester Pike

diam. 'I.-in. Barrington. NJ 08007

bore 48-
pitch The above suppliers have catalogs available upon request.

Shaft collar 000.50 in. 4 C 525 ® NOTES: Items grouped together are interchangeable. Items
10 0.2497 in. marked with .. ... include quantities for end-effectors.

Shaft collar 000.50 in. 4 C5-7 @ Suppliers shown are not necessarily the only source for

I
10 0.2497 in. items indicated.
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available to you, a drill press and "V"­
block should be used to make sure of this.
To allow the arm to taper, enlarge the
holes slightly by "wobb ling" a hand-held
drill in them .

Figure 4 is a photograph of a fully
assembled manipulator (with end-effec­
tor) and assembly details are given in Fig.
5. Also refer to Fig. 6. Those should help
you to picture what has to be done, and
where.

Drill into both ends of five of the six
rod sections using a No . 29-bit (.136 in.).
Use a punch to mark the center of the
rod's diameter and to avoid slippage of
the bit. Drill deeply enough to penetrate
the .250-inch side-rod holes made previ­
ously. One of the 3.25-inch sections-the
one which will be used at the top of the
arm-gets a .250-inch hole, I inch deep,
in one end. That will later be used to
anchor the arm to the body.

Assemble the two 3.25-inch cross-bar
rods and the rectangular shoulder-hinge
plate. Use a center punch to mark the
rods through the .136-inch holes in the
plate. Take the assembly apart and use a
No. 19 bit (.166 in.) to drill into the rods
at the four places marked. Then tap those
holes for an 8-32 thread . Also use an 8-32
tap on the .136 in. holes which were
drilled into both ends of five of the rods.

Check your work against t e diagrams
conti page 76

i T
NO. 19DRILL---+1....0 1.00"

j1

@

in the chuck, polish its surface with "A"
grade silicon-carbide paper. That will
give the rod a high-luster finish and
remove any remaining surface scratches.
The procedure is best carried out by two
people.

Carefully drill the rod sections to
receive the 0.2497 in. side rods. Each hole
drilled must be perpendicular to the rod
and parallel to the other hole. If they are

.0625"X 1.00"X 5.75" ALUMINUM

o
.375" I

_ - - - - - - - - - - - - -5.75" *- - - - - - - - - - - - - - -

* LENGTH VARIES WITH MOTOR USED

Fig . 8-ATTACHMENT OF DC motor to side rods . Clamp dimensions will vary according to the part icular
motor used.

2.I -inch section and one 1.5-inch one.
Lock each piece into the chuck of a vari­
able-speed electric drill and remove the
saw marks by runn ing the drill slowly and
filing the rotating rod. When the saw
marks have disappeared, angle the file
approximately 45 0 to the rotating stock
and lightly bevel the end of the section .
Reverse the rod and repeat the procedu re
on the other end. N ext, with the rod still

I ~
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Build this road-race game and enjoy all the excite­
ment of the arcade version on your own video screen.
Gentlemen (and ladies) . . . Start your engines!

L. STEVEN CHEAIRS

TOTV SET'S
VIDEO AMP
OR A RF
MODULATOR

Fig. 1-BLOCK DIAGRAM of the Raceway videogame showing the major components of the system.
Block labelled "Controls" is actually located off the board (controls are mounted on case) .
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AMONG THE POPULAR ARCADE GAMES, THE

road-race type has always stood out.
Many varieties of that game exist; they
range from the animated types to the
more recent video units, of the type we're
about to describe. There is a major differ­
ence between the game described here
and the average Arcade road-race-the
average Arcade game's price tag is in the
thousands of dollars; while this game will
cost you less than a hundred dollars .

In the pages of Radio-Electronics
magazine we have presented two other
video-game kits: a tank and a motorcycle
game. The tank game (Nov . 1978) re­
quired two players; while the motorc ycle
game (Jan. 1979) was only for a single
player. The present game allows both sin­
gle- and dual-player operation . Thus, if
you find yourself alone, or where no one
else seems to want to play the game when
you do, you can use the single game
mode. But, when two or more players are
available. . ..

r­
I
I
I
I

POWER
SUPPLY

I

I
I
I
I
I
\...._-

OSC

LSI CIRCUIT

CONTROLS

OFF THEPC BOARD

IlNTHE PC'iiOARD - "'

AUDIO
AMPLIFIER

AUDIO

VIDEO
SUMMING
AMPLIFIER

__ J

\
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ton norm ally-open switch S4 is provided
to reset the game. A minor amount of
deboun ce is provided by the capacitor
acr oss the switch contacts.

Th e 3.579-MHz crystal oscillat or is
formed using a C MOS gate, two resis­
tor s, two capacitors and a crystal. Anoth­
er C MOS gate is used as a buffer
between the oscillator and the LSI inte­
grated game circuit. Next, the audio
ampl ifier and filtering circuit is formed
using thr ee transistors and a few capaci­
tors and resistors.

Th e video summing circ uit is of the
passive-resis tive type . Th e resistors R4,
R9-R 14 are chosen such to give a video
signal with an appearance similiar to Fig .
3. T he video signal out of the summing
network is AC -coupled to the video
amplifier QI which is wired as an emit­
ter-follower. Note: if you use an RF mod­
ulator you may need to adjust the output

01
2NJ904

R20
12K.....
¥.~

Hz rippl e that is created by the full-wave
bridge. A th ree-terminal linear regulator
develops the operating voltage- addi tion­
al filterin g is provided at the regulat or' s
output.

Th e control section is composed of two
potentiometers, four switches, two R-C
timing networks, and four capacitors . Th e
potenti ometers are used to vary the R-C
time consta nt; that tim e constant is pro­
portional to the position of the user's race
car image on the TV screen. One or two
race cars can be steered using these con­
trols. Switch S I, labelled PRO/ AM, is used
to select the level of difficulty. Two nor­
mally-open switches are used for select­
ing the num ber of players (S2, labelled
I, selects the I player option ; S3, labelled
2, selects 2 players.) Th e third push-but-

12VAC

"Vee
SOURCE

R15 LEFT RIGHT
47K CONTR~O~L~'-+-~CONTROL

+Vee~:@~¥.. ~~
: . ~ ~gOPF

+Vee ~ '::" +Vee

Jl '::"
VIDEO

Fig. 2-COMPLETE SCHEMATIC of the Raceway game. The project may be buill on a PC board using
the foil pallern in Fig . 4 or wired point-to-point following this d iagram.

System description.
The raceway game cont ain s an assem­

bled PC board and the switches, trans­
former, case and other hard war e required
for project assembly. Assuming that you
wish to connect the system to a stand ard
NTSC 525-1ine TV set, you will also need
an RF modul ator- many of which exist
in the hobbyist's market.

The components conta ined on the
printed -circ uit board form seven distinct
circuits . Two of those circ uits conta in
components th at are off the card; refer to
the block diagram in Fig. I and the sche­
matic in Fig. 2. Th e power supply pro­
vides 8 volts DC using a 12-volt AC, pow­
er source located off the board . Th e 12
volts AC is rectified by four silicon recti­
fiers and then filter ed to reduce the 120-
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VIDEO INFORMATION

~~~I~IIIIIIIIIIIIIII'lllll"lll \11 11I111I~11 11II~1 1 1 1 1 1 1 1 1 1 11 1 1I 1 1 1 1I 1 1I 1
SYNC

Fig . 3-COMPOSITE VIDEO SIGNAL typical of that produced by the summing net wor k. It is a combi­
nation of raw video, sync and blanking signals generated by the IC. See text for exp lanation.

in the parts list ; that way the spacers will
act as table legs and raise the PC card off
the work surface.

Install the two IC sockets in the proper
location noting the proper orientation of
pin I (see Fig. 5). Place a piece of card ­
board on top of the sockets and by keep­
ing a firm pressure on top of the card ­
board and the PC board rotate them

Fig. 4-FOIL PATTERN for the printed circuit boa rd. For th ose who pr efer no t to etch th ei r own, one is
available from Quest-Star Electronics. See parts li st fo r ordering informat ion .

upside-down so that the foil side is now
up. Solder all of the pins using a 40-watt
solder ing iron with rosin-core solder . Re­
place the board with the component side
up.

Install all of the resistors and capaci­
tors. Verify their location and solder. Fol­
low that step by insta lling the diodes, rec­
tifiers, transistors, and voltage regulator;
aga in, after placement and orientation,
solder the components to the board. Lay
the PC board aside until final assembly.

Locate the enclosure; drill the holes
required for the potentiometers, switches,
transformer attachment, PC-board at­
tachment , speaker mounting, video out ­
put jack, and a line-cord strain-relief
grommet. Next, paint the exterior of the
case. After the paint is dry use dry-trans­
fer lett er ing to label the controls. Follow
that procedure by spraying the case with

COMPLETED UNIT. Components on bottom of
board have been relocated in vers ion described
here.

.+

impedance of the amplifier. You do that
by changing the emitter resistor. Nor­
mally, however, the adjustment will not
be required . Th e final section is the LSI
integrated circui t. That is a 28-pin DIP
MOS IC that contains the game logic.

Also, for those who do not have an ade­
quate source of all the components, the
source mentioned in the parts list will
provide all of the hard-to-locate compo ­
nent s on an individual basis or a comp lete
kit that includes all electronic compo­
nent s, the PC board and the requi red

Construction hardware-including a blank unpunched
Th e raceway game may be assemb led case.

using either point-to-point wiring or Assuming that you have chosen the
wirewrap or a printed circuit board . PC board approach , start by laying all the
Working from the schematic diagram electronic componen ts out on a work-
shown in Fig. 2 any of those construction benc h. Make sure that the MOS and
methods may be used . If you decide to CMOS IC's remain in their conductive
build using the printed-circuit approach, packages . Compare the components to
then use the foil pattern shown in Fig. 4. the parts list to make sure you have every-
Components are placed on the board as thing you need. Mount the four corner
shown in Fig. 5. (A n etched and dr illed spacers on the foil side of the printed cir -
PC board is available-see the parts list.) cuit board with the hardware mentioned

I- a INCHES .\
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o<l: Fig. 5-PARTS PLACEMENT DIAGRAM. Power transformer, control potentiometers and switches,
a: speaker and video jack are mounted off the board, on the case.
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24 horizontal scan lines ahead of the traf­
fic on the left side of the screen. Thus, if
the two-player game is selected, both
players will encounter the same degree of
difficulty.

The speed of the traffic in relation to
the driver increases every two seconds,
for up to a maximum of seven speeds,
until one of the two players crashes his
car into one of the obstacle cars. At that
point all video motion stops and a crash
sound is generated . The game again re­
starts in the slow motion and increases in
speed every two seconds once more; dur­
ing this time realistic engine sounds are
simulated. The engine sound starts from a
low and increases in pitch at four-second
intervals during the periods when motion
is observed on the screen. Every time a
crash occurs, a point is scored for the
opponent. The game ends when one of the
players reaches 15 points.

The single-player game proceeds as
outlined above, with the exception that
only one of the player cars is present. The
right car is removed-the left car is oper­
atable. After every eight cars that the
driver passes he scores a point; those must
be consecutive passes. The occurrence of
a collision resets the pass counter-thus
those cars passed between the last score
and the crash will not be counted toward
a new point. The score above the right
track records the number of crashes.
Thus the user is playing against the
machine, since the first score to reach 15
points wins the game.

As can be seen, a realistic raceway
game may be produced for use with a
standard television receiver fed through a
video modulator. (Several suitable video
modulators are available on the market.
You can get them through Radio-Elec­
tronics advertisers and computer stores.
If you have an option, select one with a
UHF output.) This game provides real­
istic motor and crash sounds. Also, skill
selection is provided for easy or difficult
driving conditions. Scoring is automatic
and on-screen; it is color-keyed for each
player. Both one- and two-game selec­
tions exist; all the timing signals for

continued on page 77
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About the game
A typical game display consists of a

two-lane highway with two player-con­
trolled cars and randomly generated traf­
fic. Each lane has a score at the top of the
screen-see Fig. 7. The driver for each
car is located at the bottom of each track.
Adjust the TV contrast so the road is dis­
played as a white field; while the embank­
ment, center line, player cars, and scores
are gray. The traffic is displayed as black
images. The car has horizontal motion
only; that is a function of the potentiome­
ter position. After the reset button is
pressed the game starts. The TV screen
shows the two tracks with the drivers'
cars and the traffic. The scores are set to
zero. Both tracks have the same set of
random traffic. The traffic on the right is

a clear lacquer paint to protect the fin­
ish-let the case dry for 12 to 24 hours.

Install the controls, transformer, line­
cord, output jack, and speaker. Wire
those components as shown in Fig. 6.
Recheck the wiring! Plug the line cord
into a wall outlet and check to see if the
proper DC voltage exists-around 8
volts. If so, discharge the filter capacitors
and then install the IC's. Remove the
spacers from the wiring side of the PC
board and reinstall them on the compo­
nent side of the board. Next, mount the
PC board in the case. The assembly is
now complete. Note: if an RF modulator
is used it may be installed in the enclosure
or inside of the TV cabinet. That is up to
your discretion.

Fig. 7-RACEWAY VIDEOGAME display as it
would appear on TV set or video monitor.

( b b b
.-----GNO~~=-J-I-IR~

PC BOARO {]T

11'[!17V~ '2 VOLTS ~C

vee SPKR GNO VIDEO ~ ------;:;\

1
- 1-1- 1- 1. t-1 I

___.B Y R3_1no R32

Fig . 6-DETAILS of off-the-board component connection. This should be used in conjunction with
the parts placement diagram, Fig. 5. Also refer to photographs.

PARTS LIST
Resistors 'I. watt, 5% unless otherwise

noted
R1-47 ohms
R2-220 ohms
R3, R4-270 ohms
R5-R7-470 ohms
R8, R9-1000 ohms
R10, R11-1200 ohms
R12, R13-1600 ohms
R14-2400 ohms
R15-4700 ohms
R16-R19-10,OOO ohms
R20-12,OOO ohms
R21, R22-47,OOO ohms
R23-100,OOO ohms
R24-150,OOO ohms
R25, R26-270,OOO ohms
R27-2 megohms
R28-12 megohms
R29-1500 ohms, potentiometer, PC

mount
R30 -5000 ohms, potentiometer, PC

mount
R31, R32-100,OOO ohms, potentiometer
R33-10,OOO ohms
R34-1500 ohms
Capacitors
C1, C2-30 pF
C3, C4-100 pF
C5-300 pF
C6, C7-.001.1lF
C8-C13-0.1 .IlF
C14, C15-10 /IF, 15 volts, tantalum
C16-22.1lF, 15 volts , tantalum
C17, C18-100 /IF, 15 volts, electrolytic
C19, C20-0.1 .IlF
Semiconductors
D1-D4-1N4004
D5-1N746A Zener diode, 3.3 volts , 5%,

400mW
D6-1N754A Zener diode, 6.8 volts , 5%,

400mW
01 , 02-2N3904
03, 04-2N3906
IC1-7808 voltage regulator, 3 term inals, 8

volts
IC2-4001 quad 2-input NOR gate or 4011

quad 2-input NAND gate
IC3-AY-3-8603-1 raceway game IC
S1-SPST miniature toggle switch
S2-S4-SPST normally open miniature

push-button switch
SPKR1-small speaker, 8 ohms
J 1-miniature phone jack
XTAL 1-crystal, 3.58 MHz
Miscellaneous: knobs, line cord , 12-volt,

850 mA (or higher) transformer, case and
hardware.

Note: The following may be ordered from
Quest-Star Electronics, 5412 Burnt­
wood Way, Las Vegas, NE 89108: Kit of
all parts $59.95 , AY-3-8603-1 game IC
$27.00, PC board $12.95. Add $1.75 for
shipping . Nevada residents add local
taxes.

PC BOARD prototype.
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ACCES
AUDI

IES For
liNG

Some of the most useful audio test equipment is very
hard to find. Here are six easy-to-build accessories

that will make your lab work easier and quicker.

GARY STOCK

NEARLY EVERY AUDIO TEST BENCH USES
a similar arra y of test instruments to
service and evaluate the performance
of ste reo components-s-an oscillator,
distortion analyzer, VTVM , and dual­
trace oscilloscope are the most common
pieces of equipment, a lthough many
ot hers are also used . There is also a
whole range of accessories that are used
in conj unction with those major instru -

ments. The se smaller components are
often so specialized that they are not
available from an y manufacturer.

The key addition is a central switch­
panel for interconnections between in­
struments and the various components
under test , that is usually designed by
each technician to suit his partic ular
need s and manner of operat ion. In addi­
tion a whole range of other small filters,

attenuators, and loads are used . In the
following section you' ll see how you
can build six of them and discover how
they can be used best. All are pass ive
devices, so power supplies are not
needed. Anyone of them can be built in
a couple of hou rs, using off-the-shelf
parts . They will significantly expand
the testing and diagnos tic capabilities of
any tes t bench.

High-power Load Bank and
Standardized Reactive Loads

for Amplifier Testing

OIL·FILLED
CAN

METAL 1J
LID I

INSULATED
BANANA JACKS

(2)

~r--~;:::::"L UNINSULATED
BANANAJACK

THREADED
METAL .
SPACE RS
(2- 1"X }\" OD)

NO. 14
INSULATED
WIRE(2)

4-8 n.
DUMMY LOAD

i
I

"",==~~~...:::~~~..-._COPPER DISCS
(4)

FIG. 2-PICTORIAL DIAGRAM of high·power
load bank. Subassemblies conta in twenty resis­
tors each.

' CONNECT BUS STRAP FOR
811 OUTPUT ACROSS TERM INALS 1&4

llH·+HE';-
~ : ~rffi.....%........R-l--R-2~frR-3-EB R

n

4

•• RTOTA l = .!L .WH ERE R ISTHE
n

RESISTANCE OF EACH RESISTORAN O
n ISTHENU MBER OF RESISTORS

FIG. 1-SCIiEMATIC illustrating principles of
resistor-ladder construction.

can has been nearly filled , the total
power dissipation of the resistors is in­
creased sub stanti ally ove r their free-air
dissipation, by a factor of three or more .
Thus a ladder of twenty 82-ohm, I-watt
resistors would have an effective re­
sistance of 4-ohm s and a power-han­
dling capacit y of 60 watt s continuous or

EVERY AUDIO-TEST BENCH REQUIR ES
some sort of resistive load so the power
output of an ampl ifier can be tested .
The load must have enough power dis­
sipation to be able to acc ept, without
overheating, the output of large ampli­
fier s. It must also have a stable, ac­
curate , and non -reactive resistance
value , typicall y either 4 or 8 ohms.
Man y te sting laboratories use loads
made up of large , wirewound non-in­
ductive po wer resistors. Usually one or
more 50-watt resistors are combined in
order to get the required power-handling
capability .

An inexpensive alterna tive is to co n­
struct the oil-cooled load bank shown in
Figs. I and 2. This bank uses many 1-or
2-watt carbon composition resistors
connected in parallel by busbar to derive
preci se 4- and 8-ohm loads. By con­
structing the resistor "ladder" on the
inside surface of the lid of a one-quart
paint can, and then immersing it com­
pletely in mineral oil, with which the
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12.5 mH± 2%

FIG. 4-SCHEMATIC DIAGRAM of the three
common low-leve l input"and output loads.

~
800l'F 5.4,n

±~, ± 1%

, .. NP'

18.m ± 1%

• NP= NON·POLARIZEO

FIG. 3-IHF·STANDARDIZED load used for
speaker simulation. Component values are
critical.

is to measu re the difference between an
amplifier's power output into a resistive
load and into the reactive load, using an
input signal in the 40- to 70-Hz range.
Th e more involved procedures and
formulae for formally determining an
amplifier's reactive load rating as de­
fined by the IHF are contained in their
publication IHF A 202 (available for
$7.00 from EIA-Institute of High Fidelity,
2001 Eye St. NW, Washington , DC
20006. Make check for $7.00 payable to
EIA/CEG). These should be used when
you test to verify an amplifier' s pub­
lished performanc e. Construction de­
tails are show n in Fig. 3.

The third loading device is a box that
cont ains the standa rd low-power loads
connected to the input s and outputs of
an amplifier or recei ver for phono and
line-level testing. These have also been
standardized by the IHF , and schematics
for several types of input and output
terminations are shown in Fig. 4. They
may be eas ily built into a chassis box
with phon o or BNC connectors.

1000pF 10K
± 5% ±5%

LINE-LEVEL
OUTPUT
TERMINATION

D100"''''
MOVING-COIL PHONO
INPUT TERMINATION

D''''OOI
MOVING·MAGNET
PHON OINPUT TERM INATION AND
L1NE·LEVEL INPUT TERMINATION

more whe n oil coo led, at least for the
relati vely brief periods normally in­
volved in testing . To permit testing of
the amplifier' s performance into both 4­
and 8-ohm loads, each load bank is
made up of two 20-resistor ladders ,
each having a value of four ohms. These
can be used separately to give two four­
ohm load s or connected in series (see
Figs. I and 2) by a short loop of busbar
to provide an eight-ohm load .

A second load de vice, particul arly
usefu l when conformit y to published
specifications is one of the important
con siderations of the test, is an IHF­
standa rdized loading network that de­
liberately simulates the reactive -im­
pedance characte ristic of a typical hi-fi
loud speaker with a resonant R-L-C net­
work. The loading network tests the
ability of the amplifier to deliver power
into a loud speaker at frequencies near
the speaker's fundamental resonance,
where substantial voltage/current phase
angles ex ist.

The simples t way to use such a load

White-noise "Pinking" Filter
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Pink noise analyzed by a constant­
cycle band width analyzer, whose win­
dow has a width that remains consta nt
regardle ss of freque ncy . produces a re­
sponse that fall s at 3 dB per octave .

Most audi o analysis work calls for
con stant-percentage bandwidth ana­
lyzers, so pink noise is by far the
handie st test signal to have on the
bench. Yet man y noise generators pro­
duc e only white noise. To convert a
white-noise so urce to pink noise, a
pinking filter is requ ired . The filter (see
Fig. 5) is a passive R-C network, so
there are some limitations on the im­
pedances of the equipment to be tested ,
if accurate frequ ency response is to be
ac hieved. The outp ut impedance of the
device preceding the filter (usually a
tape out or prea mp out) should be no
grea ter than Ik. The input impedance
of the stage following the filter no less
than 20k. The filter may be built into a
small metal box (Fig. 6). Its input is con­
nected via banana plugs direct ly to the
front-panel outputs of the random-noise
generato r. A second pair of banana
jack s, binding posts , or a phono jack
are used for the out put connector.

Comp onent values here are critical.
See May , 1980 " Hobby Comer" for in­
formation on making your own precision
resistor s.

6.49K

ALLCOMPONENTS ±2%

FIG. S-PINKING ALTER. This device converts
"white" noise into more useful " pink" noise.

.287

11'F .0866

FIG. 6-PICTORIAL DIAGRAM showing sug-
_gested layout of pinking filler components.

an analysis window that become s wider
and wider as freq uency rises, yields a
noise-amplitude characteristic that
rises at a predictable 3 dB per octave.

ONE OF TH E MOST COMMONLY USED
signals in high-fidelity testing is random
noise . It is a noise signal that has, at
any given inst ant, a gaussian (random)
distribution of both frequencies and
amp litudes . So it also has a long-term
average amplitude that is linear acros s
the audio spectrum. That distribution
enables rapid testing of audio compo­
nent s. A random-noise signal is injected
into the device under test and the de­
vice' s output is analyzed for change s in
the noise spectrum. Any change , of
course , indicates a nonl inearity .

For use in lab testing and service
work , random noise commonly come s
in two varieties: "white" noise that
has equal tot al energy distribution per
cycle bandwidth, and " pink" noise that
has tot al equal energy distribution per
percentage bandwidth. When analyzed
by a constant-cycle bandwidth analyzer
(a I-Hz or IO-Hz band analyzer, for in­
stance) white noise exhibit s flat total
amplitude response; while pink
noise exhibits flat tot al amplitude re­
sponse when measured by a constant
percentage band width analyze r, such
as a 1/3 or 1/10 octave analyzer.

Each type of noise is commonly used
with its complementary analyzer.
Using white noise with a con stant-per­
centage bandw.idth analyzer, that has
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Step Attenuator for
Input Signals

0----0 0----0 0----0 0-----0 0----0 0----0

ALL RESISToRS 1%
ALL SWITCHES oPoT

FIG. 7-STEP ATTENUATOR schematic. This device pennlts evaluation of output signals at pre­
determined Input levels. DPDT switches may be either toggle or rocker type .

FIG. 8-POSSIBLE LAYOUT for an Input signal
step attenuator.

tenuation for low-power signals in six
steps. It can be built into any type of
shielded metal box, using DPDT toggle
or rocker switches . Binding post s,
BNC's, or phono jacks are used for in­
put and output connectors. The uses of
the device extend beyond testing of
power amplifiers . It is equally valuable
for evaluating tape recorder and loud­
speaker performance.

resistive elements out of circuit) the
amplifier's full output can be measured.
Then sequential attentuation of the in­
put signal in steps permits evaluating
distortion at the various lower outp ut
levels. Details for such a step attenua­
tor are shown in Figs. 7 and 8.

The unit provides up to 41 dB of at-
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AUDIO MEASUREMENTS ARE USUALLY
made at specific output levels. For
power ampl ifiers, often at full power.
- 3 dB, - 10 dB, and -20 dB. The
simplest way to make such measure ­
ments rapidly is to insert a step attenua­
tor in series with the input signal. With
the atte nua tor in its bypass position (all

RIAA-Equal ization Inverter

FIG.~RIAA EQUALIZATION Inverter . Compo­
nent values and tolerances are very Important.

" I'm af raid your computer has a ter­
minal illness. "

Detail s for the construction of an
RIAA-inverter are shown in Figs. 9 and
10. Note that the inverter circuit also at­
tenuates the input signal considerably,
to match the sensitivity of most preamp
sections (typically 2mV or less for full
output) .

As you can see , the component
tolerances necessary to deliver the re­
quired degree of accuracy are quite
tight. You may have to individually
measure and pre-select or trim the com­
ponent values to obtain the tolerances
needed . The invert er can be built up on
a perforated circuit board, and housed
in a chass is box . Use RCA or BNC con­
nectors for input and output . It's a good
idea , by the way, to make provisions
for isolating the connector shields from
chassis grounds. Different preamplifiers
react in varying ways to phono-ground­
ing arrangements , and maximum flex­
ibility is desirable here. R-E

BNC
OR

RCA
CON NECTO R

BNC
OR

RCA
CO NNECTOR

PILL VIAL,
35MM FILM CAN, ETC.

PINJACK

FIG. 1G-CONSTRUCTION OF INVERTER using
In-line enclosure. Pin jack penn Its separate
ground.

viewers and design engineers that a
good preamp section should be accurate
to within 0.25 dB or even better.

The simplest method of evaluating
the RIAA-equalization accuracy of a
preamplifier is to insert an inverting
filter, which precisely matches the
standard curve, in series with the input
test signal. The preamp section's out­
put. as monitored with a precision volt­
meter or strip chart recorder, should
be .cons tant at all frequencies in the
audio range, Any mete r devia tion or
wiggles in the chart recorder's graph
indicate equalization errors.

220n
5%

OUTPUT
2 mV (AT 1,000Hz)

610pF 1%

1MEG 1%

750pF 1%

150k 1500pF
1% 1%

INPUT
1 VOLT

r ......---------~~----.J

L~

One important specifica tion when
measuring a phono-preamp stage is the
accuracy of the equalization, since any
deviation from the standard curve in
effect introduces an error in frequency
response . For many years, ± I dB was
considered an acceptable figure. Im­
provements thro ughout the record­
playback cha in and greater interest in
the sonic colorations of different pre­
amplifiers, have convinced many re-

ALL CONVENTIONAL RECORDS ARE CUT
with an equaliza tion curve that reduces
the bass and increases the treb le. A
com plementary bass -boost, treble-cut
equalizat ion is applied during playback
by the phono preamplifier. The exact
shape of this curve , is called the RIAA
curve , after the organization- the Re­
cording Industry Association of Amer­
ica- that sta ndardized it.
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Pictorial
Guide to
VHS
Threading

Even though electronics tells them what to do,
mechanical devices do these jobs. FOREST BELT

A VHS CASSETTE RECORDER THREADS
tape into the transport only for the PLAY
and RECORD modes. Pressing the STOP
button causes the mechanism to un­
thread the tape and then return it to the
cassette .

That's something you need to know.
In Beta machines, if you remember, in­
serting the cassette and pressing the car­
rier down until it latches makes the tape
thread immediately. Beta tape remains
wrapped around the video head drum
and through the transport path during
the record, play, fast forward, and re­
wind modes . It stays that way in the stop
mode, too. Only when the EJECTbutton
is depressed does the tape unwrap and
return to the Beta cas sette.

Not so in a VHS unit. Several things
happen to make the machine ready to
operate when you insert the cassette
and pres s down the cass ette carrier, but
thre ading is not one of them.

Genuine familiarit y with a video cas­
sette recorder come s through experi­
ence. If you have access to a VHS ma­
chine, you can follow these explana­
tions directly . Lacking a machine, study
the photos. They should prepare you for
the reality of opening up a VHS recorde r
to troubleshoot the mechanical portions
of a thre ading or unthreading fault.

As you see each mechanical device
pointed out in a photograph, the caption
tells you what it does and how it works.
In some instances, fault symptoms may
not be obvious: however, the captions
tell how to recognize the malfunctions .
(Note: The VHS mach ine used for those
photos is an RCA model VCT400. Other
brands and models contain similar
threading mechanics.)

WITH SIDE, TOP AND BACK COVERS OFF cas­
sett e car rier-chamber th at holds cassette-be­
co mes accessible. Removing four screws frees
carrier cover. Pawl tri ps latch at end of cassette
gate, a door in the cassette itself that protects
tap e inside, and, as carrier is pressed down,
metal post near corn er lifts gate to uncover tape
at f ront of cassett e.

Most common defect: warped cassette carrie r
assembly or bent metal post. Either is ofte n
caused by ow ner inserting cassette backward or
upside down and then trying to FORCE carrier
down to lat ch ing positi on . Only pract ica l cure is

replacement of ent ire carrier assembly. But
metal parts can hardly ever be straightened to
the tight tolerances necessary for opera tion.

To inspect threading this way, press down on
cassette and dep ress the PLAY button . Note:
Co nt inue pressur e on cassette during operation;
slight looseness with carr ier cover off lets tape
misa lign and either tangle, break. or shut ma­
chin e off. As lon g as you ho ld cassette down
tig ht , machin e should fun ction in Play mode .
send ing pic ture and sound to TV monitor. If tape
does not thr ead with PLAYbutton depressed, per­
form tests the way the fo llowing photosdescribe.
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OPERATION WITHOUT CASSETTE can be ac­
complished by pushing the cassette carrier
down until it latches. Then stick black tape over
phototransistors at each side of mechanism.
Otherwise, automatic shutoff lamp ill uminates
them and prevents PLAY button from latching.
Even bench or room light can trip the auto-shut­
off system, which instantly unlatches any operat­
ing button you might push .

Mechanical or electronic ? With both photo­
transistors covered, press PLAY. If the button
does not latch, liste n for clicking of auto-shutoff
solenoid each time you try to press the button
down. Solenoid is just behi nd row of ope rating
buttons, and hidden by them . A click indicates
that the so lenoid is unlatching the button.
Trouble probably is electronic , in auto-s hutoff
syste m, or caused by some error or malfunction
that activates auto -shutoff.

If there 's no clicking, but you st ill cannot get
the PLAY button to latch down, look for mecha ni­
ca l troub le. Solenoid might be stuck .

Two spring-loaded rolle r arms keep cassette

carrier down. Pull them away and press EJECTto
release cassette carrier. From up position, push
carrier down slow ly keeping downward pressure
on PLAY button at the same time. At bottom of

car rier travel, roll er arms sho uld slip over top of
ca rrier-tray ends. If that does not release block
on PLAY butto n, mec hanica l inte rlock is not
working right.

V-STOPPER

PINCH RO LLER

CAPSTAN

TAKEUP REEL

LO ADING MOTOR (UNDER CH ASSIS)

l+-- +-- CAPSTAN MOTOR

'\+- - - -;-- - IMPEDANCE ROLLE R

Ab_,.--- - -+-- - AUDIO/CONTROL HEAD
AUDIO ERASING HEAD

Th at completes loading. Capstan motor has
turned on, as has cylinder dr ive ci rcuitry. (Video­
head cylinder ope rates fro m servo-contr olled
three-phase internal dr ive motor. In some ma­
chines it operates con tinuous ly, even in stop or
unth readed mode.)

LOAO ING·R ING POSTSSTOP MO DE(UNLOAOED)

SUPPLY REEL - - ----+- -.l\.

IMPEDAN CE
ROLLER

FULL
ERASING HEAD

THREADING POST

TENSION POST------l-i~~;;;;-;:---ra&'--__O:~ ...........

posts thro ug h complete arcs (about 110 degrees),
bo th posts encounter V-shaped stop blocks. A
loading-end switc h signals loading-motor drive
stage to stop motor. Similar signal activates
press ure-ro ller solenoid. wh ich draws roll er
aga ins t capstan.

VIDED·HEAD CYLINDER

V·STOPPE R

THREADING MECHANISM in th e stop mode
leaves tape unt hreaded (photo at left). Path of
tape befor e th readi ng leads across fron t of cas­
sette, with gate up and exposing tape. Mechanism
moves to threaded positions in play mode (photo
at right) . Drawing illust rates tape path in un­
loaded mode, and labels key parts of threadi ng
mechanism.

With PLAY button latched down, switch closes
to apply 12 vo lts to six-transistor stage that drives
loading motor. Motor pulley drives worm gear.
Two leading gears engage teet h arou nd peri me­
ter of two loading rings . Teeth cover only about
one -third of circumference of each loadi ng ring.

Loading or thread ing posts are part of loadi ng
rings. When motor d rives rings, those posts
move in arc , in slots on guide plate. If cassette
were in place, bo th posts wo uld protrude ins ide
cassette, between tape and reel. Also " inside"
tape pat h is threading guide post, right next to
left-side load ing-ring post. At right corne r of
cassette, also "inside" tape path , is capstan.

Load ing mot or turns rings, and ring posts
move outward, each moving partway arou nd
one side of video-head cylinder. If a cassette
we re there, tape wou ld be pulled out ward from
the cassette by each of these loading-rin g posts .

Thread ing-guide post moves outw ard, too ; but
it is pivoted on arm and swings leftward, guiding
tape in th at direction . Thr eading-gui de post
establis hes path that holds tape agai nst fu ll­
erase head.

As that post approaches leftm ost travel. its
pivot arm levers ano ther pivoted arm . Tension
post on the second arm swings rightwa rd and
encounters tape . Attached to base of that ten­
sion arm is brake band tha t encircles base of
supply reel tu rntab le. If tape were to slacke n a
bit. brake band wou ld tighten . Drag on supp ly
reel wou ld keep slack out.

As load ing-ring posts pull tape outward along
each side of cy linder, tab on left-side ring
pushes impedance rolle r back slightly, to allow
tape past. Then impedance roller returns into
contact with tape . Impedance roller contacts
tape firmly just before gO-degree direction
change around left loading-ring post.

An angle-post right beside loading post
changes tape direction anot her gO degrees . At
the same time, ang le post orients tape to lie flat
aga inst can ted cyli nder.

As all that occurs on left side , right-side load­
ing-ring post pu lls tape from that side of cas­
sette. But there are no threading-gu ide and ten­
sio n posts on rig ht side ; another impeda nce
roll er posit ions tape close against right-side
loading post. Ang le-post there straig hte ns up
ang le as tape co mes from around cylinder.
Tape pat h from impedance roll er to capstan
goes past aud io and co ntro l head and holds tape
in co ntact wi th that head.

When bo th loading rings have moved the ir
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LEAF SWITCH ES signal when threading or un­
threading has fin ished . Tab on left-side load ing
ring pivots arm that pushes loading-end switch
c losed.

In earlier VHS models. loading -end switch ap­
plies 12 volts DC (logic hig h) to log ic circu its that
turn off th readin g motor stages. activa te
pressu re-ro ller solenoids. and switch elect ronics
to playback. Unload ing-end swit ch. activated by
projection on right-side loading ring . grounds
logic input when it cl oses. This applies logic low
to stop reversed threading motor.

Som e later VHS models have been alte red to
take log ic low from both switches-that is, each
switch grounds its respect ive circuit conne ction
when it closes at end of action.

Microswitches often become rnisadjust ed, but
leaf sw itc hes seldom do . It's easy to tell by in­
spection whether a leaf switch closes as it
shou ld. How ever , leaf-switch contacts are

SIMPLE FAILURE of machine to load tape after
PLAY button has latc hed dow n can point to
broken or slipped drive belt. Characteristic of
this symptom : slight whine of loading motor run­
ning but no hint of movement in th reading me­
chanism. After severa l seconds wit hout loading
activity. automatic shutoff takes over and pops
PLAYbutton back up .

Occasionally. jammed threading mechanism
prevents loading. That situation generally is ac­
companied by some not iceab le effort of loading
rings to turn . Aga in. though, auto-shutoff takes
over presen tly. A stray object jamm ing the ma­
ch inery can often be dislodged by turn ing load­
ing-drive worm gear backward by hand . Bent

sus cept ible to oxidati on . Occasional burn ishin g
is an import ant part of preve nt ive maintenance.

Most noticeab le symptom s of fault y end­
sw itches: Slig ht sw ishing sound of loadin g
motor as its pu lley slips in belt. motor having
fail ed to shut off afte r loadin g. In unloading or
stop mode, caps tan may keep runn ing after un­
th reading has supposedly fini shed.

Observe those swit ches. Normal ope ration
calls for whi chever switch is closed to open as
threading or unthreadin g begins. Thus both stay
open during act ual load /un load act ivity. Failure
of either sw it ch to open thwa rts this ope ration.
Machine may refuse to load ; may load and then
kic k out PLAY button but not unload ; or may fail
to unload when returned to sto p mode either by
auto-shuto ff or manu ally.

Rep lacem ent is best. of course, Inept adjust­
ment of a leaf sw itch often aggravates problems
just described.

parts would requ ire repla cement. Do not try
bend ing them back yours elf ; bending might
work for a while. but w ill result in callbacks and
wa sted tim e.

Slipping drive belt takes the same cure as in a
high-grade record chang er o r audio tape re­
corder. Clean pu lleys and belt thoroughly with
alco hol. Best to rep lace belt. Do not tou ch either
pu lleys or inside surface of repla cement belt. Be
su re yo u have right belt ; wrong size can create
intermittent.

If loadi ng motor fails to run, do not blame
motor until you have checke d out motor -dr ive
stages. Transistor fault there, as often as not. lets
motor run in one direction but not in oth er.

TAPE POSmONING in transport can be critical. Guides and posts along
path take care of that positioning. However . probably the most cruc ial are
gu ide posts on loading rings (photo above). They align tape with respect to
head whee l and thus with spinn ing video heads. Even slight misadjustment
of just one guide post del ivers band of snow (photo above, right) . In some
cases . you see mu ltl ple bands acro ss picture. This symptom may not be
too bad with tapes recorded on same machine.

Exam ine tape itse lf. If tape shows crinkling along one edge. cause is
likely in guide posts on loadi ng rings .

Heights of post guides are independently adjustable in most machines.
It' s easiest if you remove cassette-carr ier cover. However, you can manage
pre liminary tr ial adjustment with on ly mach ine cover off .

Insert cassette (not your alig nment cassette) . Press PLAY. Whel1 the
machi ne has threaded, turn off main power switch . That leaves posts out
bes ide head wheel and accessib le. To reach right-side post , you may have
to push the impedance ro ller aside. as shown in photo at bottom right). Use
only spec ial tool for adjustment (RCA No. 144389; Magnavox No. VFK0137/
171455-13) . (When you turn machine back on, it automatically unthreads
and cycles out to stop mode. since power was interrupted.)

Make your trial adjustments on ly slight-never more than one-half turn of
alignment screw each time. After one attemp t, play proper ly record ed tape
and observe snow band. If it has become wid er,you have gone in the wrong
direction or have adjusted a post that was not out of line .

P.S. Misalignment of head wheel assembly could cause the snow bands ;
but that is not likely unless head wheel has been replaced and its supports
im properly seated.
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STEADY MOVEMENT OF TAPE th rough trans­
port depend s largely on capstan and pressure
(pinch) ro ller. Minor speed variatio ns are notic e­
abl e first in aud io tra ck . As " wow" grows worse.
pi cture begins breaking up-and sometimes
mutes co mpletel y. blank ing off both video and
sound . Contro l servos try to smoo th out minor
speed erro rs. but severe changes reach beyond
th eir range. Indeed. too much slippage trips
machine's auto matic shutoff.

Transport or tape-movement faul ts f it into at
least four categ orie s. (1) Inadequate pinch-roller

pressure. or fl att ed o r aged roll er. (2) Capstan­
drive slip page . (3) Excessive drag at supply-reel
turntable. (4) Fault y cassette . A faulty cassette.
whi ch seldom happen s, can be handled easily by
simp ly sub stitut ing a kno wn goo d cassette .

Pin ch -roll er t rouble can develop from fault in
so lenoid (see photo above, left) or its linkages.
Harden ing rubber on pinch roll er can allow slip­
page, and calls for new roll er. Thorou gh cleaning
of capsta n shaft with alcoh ol should help, and
shou ld be done with any rep lacement ro ller.
Keep fing er-marks from both capsta n and roll er.

Capstan shaft has flyw heel underneath deck,
d riven by flat rubber belt fro m pulley on capstan
dri ve motor (see photo above, right) . Aging belt
o r accumulat ion of o il or di rt on pull eys can in­
duce slippage. Any video reco rder should have
new set of dri ve belts installed every year or so,
or afte r 1000 hour s of operation , as preventive
main tenance. Suggest that to machin e owner,
wh en an o lde r mac hine comes in. But you 'd
better not replace them wit hout exp laining first ,
unless they're actually defective ; someo ne might
accuse you of insta lli ng unneeded parts .

DURING PLAY OR RECORD operation, only mo­
tion applied to supply-reel turntable comes from
tape bei ng dr awn out of cassette. Yet, turntable
cannot be left free to "coast." Tape tension must
be main tain ed so that tape stays in close contact
wi th heads througho ut transport.

When loading posts move outward . drawing
tape with them. thread ing-gu ide post moves left ­
ward . Its motion operates anot her tension arm
on which is tension post that moves rightward.
encountering tape . You can gauge motion of

th ose two post s in photos above; thread posi­
t ions are in photo at above righ t. Also, to help
yo u vis ual ize those act ions, photo at bottom
left shows tape rou te between these two posts.

Other end of tension-post arm attac hes to
brake band at base of supply-reel turn-table (see
photo at bott om right. If tape tr ies to slacken,
slack allows tensi on post to move rightward,
which tig htens brak e band around supp ly turn­
tab le.

That bra ke is thus self -regulating under most

circ umstances . Too much braki ng overtight ens
tape and for ces tension post slightly leftwa rd.
loosening brake band . However. misadjustment
might leave the brake band ent irely too tight and
prese nt too much drag on supply reel.

Foreig n material. such as debr is from broke n
tape, might work its way down alongside either
turntable. That could impede rotation of turn­
tab le. Stu ck takeup turntab le causes tape to
spill. After several seconds . i'n some machi nes,
this cond it ion act ivates the auto-shutoff circuitry.
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FAST FORWARD AND REWIND both operate
only with tape unthreaded. Tape path car ries it
across front of cassette, with gate open , of
course. Either operating button closes switch
contacts that turn on capstan drive-motor.
(Video-head cylinder, wh ich has its own drive,
remains off, in some mach ines.)

Rubber belt from pulley on capstan motor (see
photo at top) spins fast-speed drive wheel (where
finger points in photo at bottom). Mechan ical
coupling from REWIND button pulls fast-speed
wheel into contact with rim of supply turntable.
Result : turn table spins " backward" at high rpm ,
wi ndi ng tape back onto supply reel very rapidly .

Pressing FAST FORWARD button pulls fast­
forward idler whee l into contact with both fast­
speed wheel and rim of takeup turntable. That
pulls tape rap idly from supp ly reel and winds it
up on takeup reel.

Defects are generally mechanical. (1) Button
linkage may fail to pu ll correct whee l or idler into
co ntact with proper tu rnta ble rim . (2) Turntable
in qu estion mig ht be stuck, but that wou ld also
affect Play or Record modes. (3) Turn table may
have lubri cant on its rim. (4) One of idler wheels
wi th ru bber tir es may be affli cted by defec ts
comm on to such parts: aged and crac ked or
hardened rubbe r tire : dirt or lubr icant accumula­
t ion ; or chafed bearing at wheel center. (5) Drive
belt may have broken, slipped off, or st retched.
(6) Pull eys beneath deck (photo at top) may
have accum ulated grit or oi l, or set screw might
have come loose.

Cleani ng takes care of dirt and oil. Replace­
ment cures bad drive belt. Replacement is surest
corrective for bad id lers . In every case, however ,
even after replacements, clean entire drive sys­
tem with alcohol before you call any job com­
plete .

SOME PRECAUTIONS are appropriate once you
have found and cleared threading /unthreading
problems.

Befo re you start reassembly of covers-seven
before you put cove r back on cassette carr ier­
rem ove two str ips of black tape cove ring end­
sen sor phototransistors. Otherwise, machi ne
co uld damage video tape .

Inexperienced tech nici ans reaching that
phase of VCR repair ofte n can't find or identify
correct screws fo r rep laci ng covers . To avoid
such con fusion, buy compartmented trays at
hardware store and label each compartm ent.
Less expensive : commandeer styrofoam egg
carton from kitchen (see pho to below ).

With all covers in place , insert blank cassette
tape and test all functions : Record from came ra
and tu ner , at both speeds . using monito r; play­
back into monitor; pause: fast forward: rewi nd;
and, of course, stop. Be sure machine goes auto­
matically .to Stop mode and unloads at both ends
of tape travel, and whenever you slow down cap­
stan or head wheel by hand. R-E
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01
IN914
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INPUT 390n
(PROBE TIP) 2
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IN914 R3 390n
lOOK 7

6 ""LO ""LEO 2

BLACK (-)

FIG. 1-SCHEMATIC DIAGRAM of the logic probe. Device can be pow­
ered by 3.5 to 15 volts tapped off the supply in the dev ice under test.

If you need to know what is-or isn't­
going on in your digital logic
circuitry, build this economical
logic probe and
find out.

FRED BLECHMANN K6UGT

$10
LOGIC
PROBE

ANOTHER DIGITAL LOGIC PROBE? YES, BUT THIS ONE HAS A

number of advantages over many probes available in kit-form or
ready-made. It only takes about 30 minutes to assemble from a
complete kit that's available. The high input impedance-about
I megohm-keeps the probe from affecting most circuits, and
the long, slim probe body makes it easy to get "readings" in
crowded circuitry. A low parts count, using standard easy-to­
find components, results in low final cost. This probe works with
both TTL and CMOS circuitry, and is powered by the circuit
under test. Perhaps best of all, the complete kit is under $1O!

Circuit
The schematic (Fig. I) shows the simple, no-frills circuit. The

555 timer (lCI) is connected to function as a Schmitt trigger,
set to a fixed threshold value. The 555 acts as a comparator, with
the output inverted relative to the input. With no input signal,
pin 2 floats to a logic high level, holding output pin 3 low, so
LEDI (the logic high indicator) lights. When the input is con­
nected to a logic low level, pin 3 snaps high and LED2 (the logic
low) lights. Resistors R I and R2 isolate the LED's from each
other and control the current through them. Resistor R3 pro­
vides feedback between the control voltage and threshold inputs.
Diodes 01 and 0 2 isolate input pin 2 from spurious noise. Diode
03 protects the 555 from reverse polarity connection of the
power leads.

Construction
The circuit could be assembled on perforated board and

mounted in any tubular container using some kind of meta l
probe pin. For those readers who are not handy at making their
own enclosures, and prefer the compactness of a slim probe, a
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LED I LED 2
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\
FIG. 5-LED POLARITY is often indicated by having the leads shaptH:I as
shown-the cathode lead is the shorter. In addition, the plasfic package
often has a flat on the rim immediately above the cathode lead.

kit is offered (see par ts list) that includes a special probe-tip
assembly and slim acrylic plastic tube for the body. A thin ,
solder-plated printed circuit board is supplied with the kit (or
sold separately), that makes the assembly very easy and avoids
unnecessary crowding of parts.

Figure 2 shows the foil side of the PC board, and the parts
layout is shown in Fig. 3. The probe housing is small so the PC
board must be trimmed as indicated iii Fig. 4. There are only a
few things to watch out for. Since the small-diameter probe
body does not allow space for a socket, it, is especially important
that you orient pin I of the 555 properly. Also, be certain the
bases of the LED's are only about '/'6 inch above the board and
that the cathodes are oriented as shown in Fig. 3. See Fig. 5 to
identify the cathode lead . Also, be sure the diode polarities are
as shown- the banded end is the cathode.~CATHODES7

.\
~~~~~~

~----2 5/8 INCHES -------l~

(+ ) TO PROBE TIP

FIG. 3-COMPONENT LAYOU T shows approxi mate positioning 01 the
parts on the PC board.

.3 5" MAX • .19" MAX

I:~ ~ ~_J-

TI£~~~nm~JT
FIG. 4-THE PROBE CASE IS SMALL so th e PC board mu st be tr immed to
the dimensions shown.

FIG. 2-FOIL PATTERN of the logic probe's PC board.

CLOSE UP OF COMPONENT SIDE of PC board is shown in this view of
probe-tip assembly.

PARTS LIST

All resistors are 'I. watt carbon.
R1-390 ohm s
R2-390 ohms
R3-100,OOO ohm s
D1-D3-1N914 or equal, signal diode
LED1, LED2-Mini red ligh t-emitt ing diode
IC1- 555 t imer
Miscellaneous: body , tip , pin , solder, wire, end cap, cl ips,

insulators, PC board or perf board , cement.
All of the above parts, except the cement, including a drilled,

plated PC board and clear plastic see-through body, are
available from: PPG Electronics Co ., 14663 Lanark St., Van
Nuys, CA 91402. The complete kit is $9.95 plus $1 shipping
and handling, USA. The PC board alone is $2 postpaid, USA.
California residents add 6% sales tax.

CUT HERE
FIG. 6-THE PROBE TIP IS SALVAGED and adapted from the housing of a
popular ballpoint pen.

Assemble and solder all components to the board, keeping all
par ts close to the board . D I and D2 will have one end raised, so
the y are at about a 30-degree angle to the board, unless the
particular diodes you use are very short. The extra hole between
the jun ction of DI and D2 at the narro w end will be used later.
Th e same is tru e for the hole next to pin I of the 555. Diode
D3's cathode (black band) is soldered in the extra hole next to
pin 8 of the 555. The diode lies flat on the board; its anode is
connected later.

Now you must prepare the probe-tip assembly. Recognize the
continued on page 73
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SERVO-CONTROLLED
PICKUP ARM

An unusual dynamically balanced pickup arm from JVC
replaces many mechanical components with electronics

to reduce the effects of resonance to a minimum.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

FIG. 1-JVC's MODEL QL-Y5F has unique servo-control led pick- up ann.
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THE CHIEF FUNCTION OF ANY PICKUP
arm in a record-playing system is to
keep the cartridge's stylus in intimate
con tact with the -record groove without
impeding movement of the sty lus as it
traces the complex microscopic undula ­
tions that are a physical representation
of the music waveforms to be repro­
duced. One of the problems associated
with pickup arms is arm resonance-the
interaction of the arm's mass and the
compliance of the cartridge's stylus as­
sembly. The frequency of that resonance
may be below 10 Hz. The higher the
ca rtridge compliance, the lower the
arm 's resonant frequency .

Some arm/cartridge combinations
may have resonance peaks that are as
much as 20 dB higher than audible ,
musica l low-frequency content in the
record. When the arm is excit ed by
very strong bass in the music or by
warps in a record. arm resonance can
cause intermod ulation in the reproduced
mus ic. Under worst-case conditions ,
excessive pickup arm resonance can
actually push the stylus out of the
groove entirely.

There are two approaches to solving
arm -resonance problems: reducing the
mass of the arm to increase the arm 's
resonant frequency so that it is above
audible range; or taking steps to damp
out reso nance peaks to below audibility.
A pickup arm recently introduced by
Jy e and incorporated in their model
QL- Y5F turntable shown in Fig. I at­
tempts to damp resonance with purely
electronic systems. Tracking force and
anti-skating force are also applied com­
plet ely electronically. The new pickup
arm is called an Electro-Dvnamic (E-D)
Servo arm and is apt ly named , since two
fully electronic servo systems control all

horizontal and vertical motions of the
arm from instant to instant while the arm
tracks a record groove.

Two coreless linear motors generate
the horizontal and vertical torques that
move the arm. Each torque is contro lled
by its own independent servo system.
Of the two most popular balancing sys­
tems used in pickup arms, dynam ic and
sta tic. the dynamic type does a better
job of keeping the stylus in close contact
with the walls of the record grooves .
But conversely, the spring that is used
in most dynamically balanced arms.
hinders , rather than helps. the arm to
move smoothly as the sty lus it carries
tracks complex undulations in the
grooves. The resu lt is stylus moveme nt

that is not totally free. Another im­
portant factor to consider is the applied
anti-skating force. It is often mechani­
cally applied and presents another
source of frict ion and, in consequence,
another cause of impeded stylus motion.

JYe's E-D Servo pickup arm is a
dynamically balanced type that does
not have the drawbacks you would
normall y expect. It has no spring to
app ly tracking force, nor does it have a
second spring or magnet to apply skating
force. Instead, it uses a balancing sys­
tem in which torques. generated by the
interaction of a built-in coil with a
permanent magnet (actually two mag­
net-coil comb inat ions. for horizontal
and vert ical torque generation) do the
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JVC MODEL QL-Y5F.

FIG. 2-SERVO-eONTROLLED PICK-UP ARM has velocity detecting and drive colis that are used to
vary both the horizontal and vertical damping characteristics.

job without any mechanical contact
with the moving arm itself. What is
essentially a statically balanced arm re­
mains free of any mechanical linkage,
and, therefore, has high sensitivity. An
exploded view of the major elements of
the new E-D ann is shown in Fig. 2.

If a conventional pickup arm is
accelerated upwards by the warp of a
record being tracked, its tendency is to
rise even after the warp-area has flat­
tened out, until gravity brings it back
into contact with the record's surface.
In the past, oil-damped arms have been
used to attempt to correct that situa­
tion. In lVe's E-D Arm, when record
warp starts to lift the arm, it generates a
voltage in the vertical velocity-detec­
tion coil. This voltage is passed along to
the vertical arm-drive circuit where it is
converted into current, is amplified,
and fed to the vertical arm-drive coil.
The coil develops a magnetic field that

I
f l

SHELL
CONNECTOR

moves a magnet in the opposite direc­
tion to that of the initial force-in this
case, downward. Since the entire pro­
cess is electronic, it occurs in a matter
of nanoseconds, before mis-tracking can
occur. Incidentally, once static balance
has been set for the arm/cartridge com­
bination, variable tracking force is
applied electronically, by a constant
current, in much the same manner.

Lateral motion of the arm and cartridge
is also under continuous electronic con­
trol by a similar system. Sudden physi­
cal shocks, whether mechanically or
acoustically coupled to the turntable
system are effectively "damped," as
are excessive lateral arm excursions
caused by records with center-holes that
are not properly centered. The two
separate horizontal and vertical servo
systems work together to cancel all
spurious arm movements, whether they
are vertical, horizontal, or, as most

FIG. 3-SUBSONIC ARM RESONANCE distorts
audible test tone.

often, a combination of both. And just
as a constant current maintains down­
ward tracking force vertically, anti­
skating compensation is applied by the
horizontal drive coil, also with a con­
stant current. Despite the seeming com­
plexity of the servo systems, adjusting
the E-D Servo arm is actually as simple.
if not simpler, than adjusting a conven­
tional arm. Once the cartridge has been
mounted and the counterweight has
been set for zero-balance. the user
merely turns both the Q-DAMPiNG and
ANTI-SKATING/TRACKING FORCE dials to
the value, in grams, recommended by
the cartridge manufacturer.

The two separate linear motors that
generate horizontal and vertical rotary
torques are mounted so that those
torques are created around the same
axis as that of the pickup arm's rotary
shaft. This is done so that no force is
generated to try to shift the position of
the rotary shaft, and prevents any re­
duction in arm sensitivity caused by
eccentric application of additional fric­
tion components.

Operation of the more usual auto­
mated functions of the arm such as
horizontal travel. up/down cueing.
lead-in, lead-out and return funct ions
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are also compl etely electronic and the
arm does not contact any part of the
cabinet at any time. It is even possible
to adju st ann parameters during play,
since tracking and anti-skating forces as
well as resonance damping are all ad­
justed with continuously variable con­
trols located at the base of the pickup
arm .

A G. 4-SERVO-CONTROLLED PICK-UP ARM
reduces ann resonance. Audible test tone dis­
tort ion Is also reduced as compared to Fig. 3.

To illustrate the effect of ann reso­
nance , we found a heavily warped
record (not at all difficult to do, in­
cidentally) that had served us well as a
test record before it was inadvertantly
exposed to sunlight and hopelessly
warped. Using a conventional pickup
ann with a known resonance in the
region of 8 to 10Hz with a specific
cartridge , that resonance was easily
caused intennodulation 'at the higher
audible frequencies on the test record .
By synchronizing our oscilloscope so
that it "locks" just one cycle of the de­
sired test tone contained in the record,
we see, in Fig. 3, how the subsonic
warp or resonance frequency interacts
with the desired audible-test frequency
to generate distortion.

A G. 5-EXTERNAL SHOCK applied to turntable
cabinet Is accented by ann resonance. Upper
trace shows effect of external shock on con­
ventional pick-up ann, while lower trace shows
effect on servo-controlled ann.

The same warped record was then
played using the new JVC Electro­
Dynamic Servo pickup ann equipped
with the same cartridge. The Q-Damping
(or Resonance Damping) control was
adjusted until virtuall y all of the effects
of resonance disappeared from the scope
presentation , as sho wn in the scope
photo of Fig. 4. .

Uncontrolled resonance in a pickup
arm can also accentuate the effect that
an external shock applied to the turn­
table cabinet can have on reproduced
music . The upper trace of Fig. 5 shows

the output waveform of a well-known
cartridge after an external shock is

. applied to a turntable cabinet. The lower
trace shows the output waveform pro­
duced by the same cartridge mounted
in the E-D ann and adjusted properly
for resonance cont rol.

According to JVC , even signal-to­
noise is improved by proper control of
arm resonance . Since an unmodulated
record groove contains wideband, ran­
dom noise frequencies, it is reasoned that
some of that noise energy will excite
the resonant frequ ency region of the
arm/cartridge combination and if such
resonance is undamped or uncontrolled,
overall noise amplitude will actually be

FIG. 7-NOISE IS REDUCED as compared to
Fig. 6 when unmodulated groove Is traced by
new servo-contro lled plck-up ann.

greater than it would be had the ann
been properly damped and its resonance
suppressed . To prove that last point ,
JVC supplied us scope photos of wave­
fOlIDS of noise generated when an un­
modulated groove is traced with a pick­
up-ann whose resonance is uncontrolled
(Fig . 6) and , for comparison, the wave­
form of noise generated when an un­
modulated groove is traced with their
new E-D ann (Fig. 7).

Altho ugh the phonograph record is
now more than 100 years old, and we
have come a long, long way from Edi­
son's tin foil cylinders and steel phono­
graph " needles, " there still seems to be
no end to the innovative improvements
that continue to be developed to aid in
its reproduction and accuracy of play­
back. Probably the only development
that will bring to an end this quest for
perfection will be the standardization
and popul arization of a digital disc
format. But since such standardization
still seems to be years away, every new
advance in analog record reproduction
is a welcome one. R-E

ROBERT B. GROVE

NO OTHER COUNTRY IN THE WORLD HAS

a government that smiles more leniently
on its eave sdropping citizens than does
our own . Many countries ban radio
listening altogether, while nearly all
others regulate it to vary ing degrees.

Listening and the law
While we Americans are free to listen

to anything, we are prohibited from dis­
cussing what we overhear (unless the
transmission is specifically intended for
public consumption). Additionally,
we may not use what we overhear for
personal gain. Those laws are expressed
by the 1934 Communications Act, sec­
tion 605. The act is presently under­
going massive rewriting by Congress .

Obviously, many manufacturers,
both domestic and abroad, are aware of
the insatiable appetite that Americans
have for " listening in." New shortwave
receivers from offshore manufacturers
like Sony, Panasonic, Radio Shack,
Yaesu, and Kenwood-Trio , compete
with Drake, McKay , Dymek, Heathkit,
and other American manufacturers.

Some companies-notably Electra
(Bearcat), and Regency-specialize in
scanning receivers for the VHF /UHF
enthusiast.

As a result, worldwide radio com­
munications are being overheard at an
unprecedented rate by unauthorized
and uninvited listeners. Some agencies
are becoming quite sensitive about the
intrusion of their privacy . Treasury and
Justice Department officials are openly
opposed to scanner monito ring. Their
hostility is not without cause: an
alarming number of scanners have been
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In radio circles, eavesdropping is a way of life. If you

want to find out for yourself what's happening on the air,
this guide will provide a number of worthwhile pointers.

confiscated from suspects arrested
during criminal investigations. The
scanners had been used ostensibly to
monitor law-enforcement channels to
elude capture. On the other hand, many
law-enforcement agencies welcome the
public inspection of their communica­
tions to stimulate involvement.

The vast majority of scanner listeners
are simply fascinated by the idea of in­
tercepting a communication not in­
tended for them to hear. It is a form of
voyeurism, whether we admit it or not.
And it's fun! (See Table I.)

About scanners
Although crystal-controlled scanners

are still with us for inexpensive moni­
toring of small numbers of frequencies,
programmable scanners are growing
rapidly in popularity. They are where
the action is.

The "Big Three" in programmables
are: Electra (Bearcat), Regency, and
Radio Shack (Realistic). For the in­
veterate tinkerer, nothing can surpass
the hours of fascination playing with a
programmable scanning receiver.
Those radios are available for VHF/
UHF-FM monitoring, VHF-AM aircraft
listening, or a combination of those
functions. New products and innova­
tive features are closely-guarded secrets
with manufacturers. Industrial espionage
is a real threat in this hotly-contested
race for first place in consumer scanner
marketing.

Modern scanner design
Most modern scanners have out­

standing sensitivity. They provide

metropolitan coverage while using only
their small whip antennas. In fact,
manufacturers prefer that their cus­
tomers not use outside antennas . Often,
the increased signal strengths aggravate
problems of intermodulation, images,
and other symptoms typical of front­
end overload.

A frequent criticism heard from users
is, "Why don't manufacturers listen to
us? We want increased frequency
coverage, S-meters, reduction of images
and spurious signals, and increased

. search rates." Well, perhaps the tide is
turning. I have just returned from a
very productive meeting with a top

148.15
150.00

manufacturer of scanners where I served
as a consultant. Many suggestions were
carefully considered. There should be
improvements in the months ahead!

Perhaps the most important develop­
ment in recent scanners is the Be-220
from Electra. It combines VHF-AM
aircraft monitoring with the usual com­
plement of three-band FM coverage.
More important, the dual-mode detec­
tor (AM and FM) qualifies the receiver
as an excellent mainframe to be used
with external frequency converters for
those .stalwart listeners who want to ex­
tend their frequency ranges. Thus, the
military UHF-AM aircraft band (225-

BEARCAT 220 from the Electra Co.

400 MHz) could be covered, as well as
the new 806-866 MHz FM land mobile
band.

A number of manufacturers produce
high-quality frequency converters, in­
cluding VHF Engineering, Vanguard,
JANEL, and Hamtronics.

VHF/UHF ban
In the U.S ., the most popular bands
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Choosing a receiver
If you are planning to buy a general­

coverage receiver, there are several
key factors worth considering before
you buy.

McKAY DYMEK MODEL DR-101

out to be of consistently high quality­
but some of it is not.

HEATHKIT MODEL SW-717

"Ute" fans. Yes, the shortwave
spectrum is a whirlwind of intrigue.

Many hobbyists are rediscovering the
excitement of shortwave listening, an
enthusiasm that seemed to fade a few
years ago. Time-honored companies
like Hallicrafters , National, Hammar­
lund, Gonset, and RME fell by the way­
side. Diversified companies like Heath­
kit, Collins, Radio Shack, and Drake
survived the threat of extinction .

Certainly, the increase in Japanese
competition contributed to the demise
of those former giants . Many manufac­
turers have seized the opportunity to
use off-shore manufacturing to their
own advantage. We have finally grown
to accept off-shore goods as a way of
life. Much of that equipment has turned

munications-spies with their cryptic
broadcasts-pirate broadcasting sta­
tions at hidden locations-Coast Guard
rescue missions-intercontinental tele­
phone conversations-aircraft transmis­
sions from worldwide countrie s as they
cross the seas . The shortwave spectrum
changes its signal-earrying characteristics
from day to night. As a general rule,
above 10MHz is daylight use. Below 10
MHz is best heard at night.

Although many listeners are fas­
cinated by everything they hear on the
shortwave bands, most SWL' s are
polarized into one of two groups: Broad­
cast listeners (those who enjoy logging
distant international broadcasting sta­
tions like BBC and Radio Moscow),
and Utility DX'ers (two-way communi­
cations interception).

There is great challenge in both areas.
Third world countries with their weak,
temporary transmitters are elusive tar­
gets for the broadcast hunters. Military
maneuvers and diplomatic communi­
cations are fascinating fare for the

•YAESU MODEL FRG-7000

A very sensitive topic among scanner
listeners is that of federal law-enforce­
ment frequencies. Generally, those
channels are considerably removed
from the portion of the spectrum re­
served for non-government law-enforce­
ment operations. Some of those ranges
are not tuneable with programmable
scanners. An interesting book by Tom
Kneitel is his Top Secret Registry of
U.S . Government Radio Frequencies .
($4.95 from CRB Research, P.O. Box
56, Commack, NY 11725). It covers the
frequency range 25-470 MHz, and gives
an idea of who is on which frequencies
in the VHF/UHF spectrum. Several
pages of operating and listening hints
are included .

One major source of police, fire, and
local government frequencies is the
Police Call Directory, published by
Gene Hughes . It is available through
Radio Shack outlets. It may be ordered

PANASONIC MODEL RF-4900

from Hollin' s Radio Data , P.O. Box
35002, Los Angeles , CA 90035.

Shortwave reception
Below 30 MHz, everything is dif­

ferent: receivers, antennas , signal
propagation, and even services . Short­
wave listeners ("SWL's") often stay
up into the wee hours of the morning to
catch rare "DX" as distant stations are
called in the vernacular (see Table 2). It
is here that we may intercept "Air
Force One" with its presidential com-

For the serious scanner user, one or­
ganization is outstanding for its service
to members: The Radio Communica­
tions Monitoring Association (RCMA)
with headquarters in Anaheim, Califor­
nia. Their monthly newsletter is packed
with pertinent information for scanner
enthusiasts . Frequency lists, new
equipment reports, technical topics,
and question-and-answer columns are
meticulousl y prepared for each issue.
New members are welcome. Write to
RCMA (P.O.B. 4563, Anaheim, CA
92803) for a free sample copy of their
excellent bulletin, and membership in­
formation .

Frequency lists for VHF/UHF
Several companies produce periodic

lists of frequencies for scanner buffs.
Many of those lists are categorized by
geographi cal region for maximum con­
sumer convenience. Electra provides a
frequenc y service. Dial 1-317-894-1230
to reque st a free frequency list for your
area. It provides an excellent starting
point to begin listening with your new
scanner.
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• •REALISTIC DX-300 from Radio Shack

scan in the FM ranges are: VHF-low
band (30- 50 MHz); VHF-high band
(150-175 MHz). and UHF (450- 512
MHz). Probably 99% of the land mobile
services operate their communications
within those ranges.

VHF-low band is occupied primarily
by users who need wide geographical
coverage. Hilly or mountainou s terrain
is less destructive on signals within this
band . Sheriffs' departments, utility
companies, and military users populate
that portion of the spectrum.

VHF-high band is the most densely­
packed portion of the land mobile
spectrum. Fortunately, it is not as
vulnerable to skip interference as low
band : otherwise most of the high-band
frequencies would sound like CB
channel 19! The popular two-meter
ham band with its myriad repeater s is

PANASONIC MODEL RF-2900

found just below the high-band fre­
quencies. The band of 144-148 MHz is
allocated -to the amateur services, and
most programmable scanners cover at
least a portion of that range. Federal
government agencies are allocated the
frequencies above 162 MHz.

UHF is used primarily in metropolitan
areas. It provides some relief from VHF
congestion. Short antennas and less co­
channel interference are incentives for
many UHF users.
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TABLE 2-SELECTED SHORTWAVE MONITORING FREQUENCIES

Freq. kHz Mode service

3060 AM Spies? Try this frequency on the hour, evenings.
3090 AM Same as above, 15 minutes after the hour.
6175 AM British Broadcasting Corporation, early evening.
6522 SSB Commercial boats, Mississippi Riversystem.
6715 SSB Andrews AFB ; Air Force One communciations.
6723 SSB U.S. Navy primary calling channel.
6753 SSB Tactical Air Command, air-to-ground calling channel.
8959 SSB Transoceanic commercial airlines.
9505 AM Radio Moscow.
10390 RTTY INTERPOL (You'll need a teleprinter for this one !).
10780 SSB Cape Kennedy/Patrick AFB air-to-ground.
11243 SSB Strategic Air Command "Alfa One" primarycalling channel.
11740 AM Voice of America.
13272 AM Wide-area aeronautical weather broadcasts.
14894 SSB Northern Air Defense Command (NORAD) network.

1. Frequency Stability: Tune in a
stable signal at the upper frequency
range of the receiver. Switch the BFO
on . Does the pitch drift continuously
over a period of merely a few seconds?
Tap the cabinet . Doe s the signal waver
in pitch ? If the answer to both questions
is " yes" , then the receiver has both
thermal and mech anical drift. Unless
you are a glutton for punishment , forget
that receiver!

2. Image rejection: All receivers suf­
fer in varying degrees from a malady
called images. It is the direct result of
superheterodyne circuitry , used in
nearly 100% of all receivers made to­
day. The symptom is receiving the
same signal in more than one place on
the dial, usually displaced by twice the
IF frequenc y. For example , if the re­
ceiver IF is 455 kHz, then you might
hear 5000-kHz WWV time signals also
on 5910kHz. (5000 kHz + 2 x 455 kHz
= 5910 kHz) . That affliction is re­
ducible-for a price!

3. Frequency-readout accuracy: There
is a strong trend toward digital fre­
quency displays. That is good. Even
competitively-priced receivers can now
afford a low-co st digital readout. Check
the readout accuracy by tuning in a few
sta tions of known frequencies (such as
WWV time signals on 5, 10, 15 and 20
MHz), and reading the display. Some
receivers can be calib rated easily for
improved acc uracy .

4. Selectivity: With an ever-growing
demand for radio-spectrum space , radio­
spectrum users find them selves crowded
closer and closer together. Your re­
ceiv er ' s responsibility is to separa te
them . Better receivers have switchable
selectivity. Broad sele ctivity is used
when audio quality is more important
than interference rejection . But for
weak- signal, cro wded-band condition s,
there is no substitute for sharp selec­
tivity. To check your prospective re­
ceiver for selec tivity, tune through the
6 to 12-MHz portion of the shortwave
spectrum at night. Try to narrow in on
individual signals . Single-signal recep-

TABLE 3
MANUFACTURERS

For more information, circle the cor­
responding numbers on the Free In­
formation Card inside the back cover.

R. L. Drake Company
540 Richard St.
Miamisburg, OH 45342

CIRCLE NO. 90

Electra Co., Div. of Masco Corp.
300 East County Line Rd.
Cumberland, IN 46229

CIRCLE NO. 91

Heath Company
Benton Harbor, MI 49022

CIRCLE NO. 92

McKay Dymek Co.
111 South College Ave.
Claremont, CA91711

CIRCLE NO. 93

Panasonlc Company
One Panasonic Way
Secaucus, NJ 07094

CIRCLE NO. 94

Radio-Shack, Dlv. of Tandy Corp.
2617 West Seventh St.
Fort Worth, TX 76107

CIRCLE NO. 95

Regency Electronics, Inc.
7707 Records St.
Indianapolis, IN 46226

CIRCLE NO. 96

Sony Corp. of America
9 West 57th St.
New York, NY 10019

CIRCLE NO. 97

Trio-Kenwood Communications, Inc.
1111 West Walnut
Compton , CA 90220

CIRCLE NO. 98

Vaesu Electronics Corp.
15954 Downey Ave.
Paramount, CA90723

CIRCLE NO. 99

tion in that crowded portion of the HF
spectrum at night is the mark of a good
receiver!

Those four characteristics-stability,
image rejection, readout accuracy.
and selectivity- are the most important
considerations in buying a receiver for
tod ay' s demanding needs . Other con­
siderations-noise limiter, fine-tuning
dial , S-meter, internal speaker-are
usually included, and do not warrant
special attention here.

Conspicuously absent is a check for
sens itivity . Most modem solid-state re­
ceivers have adequate sensitivity. If
you are in doubt, try the following
simple test: At night, listen to the 6 to
12-MHz portion of the dial with no an­
tenna connected. Preferably, short­
circuit the antenna connection to the
chassis ground terminal. Few, if any,
signals should be heard. Now, (with the
antenna terminal unshorted) connect a
short length (a few feet) of wire to the
antenna terminal. A barrage of very
strong signals should be received
throughout that range.

Antennas for shortwave
Selecting an antenna is reasonably

straightforwa rd for shortwave listeners .
It should be 25 to 75 feet long, as high
as pos sible , clear of obstructions such
as buildings and tree s, and as straight
as practical without sharply doubling
back on itself.

If you live in a tightly-regulated
apartment building , adequate reception
is still possible by running the antenna
wire around the outer edge of the
ceiling. A ground helps reduce electrical
noise, but is not absolutely" mandatory.

Frequency sources for the SWL
The newcomer is often faced with a

dilemma: He has a fine receiving setup,
but how can he find out where to listen?
Fortunately, several excellent publica­
tions are available for the shortwave
listener. The venerable Confidential
Frequency List , Volume 4, is now
available from Gilfer Associates for
$6.95, (P.O. Box 239, Park Ridge. N.J .
07656). Gilfer is also a good source for
the World Radio and Television Hand­
book ($14.95), an exhaustive directory
of bro adcasting stations worldwide.

Steve Handler has just released his
World Radio Communications Guide
for $5.95, (Handler Enterprises, P.O.
Box 48, Deerfield. IL 60015). It lists a
wide range of frequencies from short­
wave through UHF.

Getting into monitoring does not
have to be prohibitively expen sive.
Crystal sca nners are available for less
than $ 100 new. Programmables start at :>
about $250. Shortwave receivers of rea- c

G)
sonable quality generally start in the c
$300 range . Of course the upper limit is ~
considerably higher . Watch for adver- <D
tised specials. R-E gg
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Step-by-step TV IF Aligl1
Aligning a TV IF amplifier isn 't much of a chore as

it sounds. With the equipment on hand, just follow the
alignment instructions. Here are some helpful hints.

JACK DARR
SERVICE EDITOR

ONE THI NG YOU MUST HAVE BEFORE
start ing any TV IF alignment job is the
alignment instructions. Why? For one
thing, to show you where the different
tuned circuits are. and what frequencies
the y shou ld be aligned to ! This will
vary widely from set to set. even in sets
of the same make. You have to know
where things are : you can't just guess
at it.

The manufacturer ' s service data
should give you full alignment instruc­
tion s. All Sam s Photofact Folders have
them . Pictori al diagrams or layouts of
the chassis are necessary, to show you
where each adjustment is. They also
show you where variou s traps are, and
to what frequencies they must be
aligned. So , be sure you have this in­
form ation first : study it and locate each
adjustment.

Man y sets have solid metal bottom­
shields over the IF stages. Holes are
pro vided in them so you can get align­
ment tools into the co ils. It' s often a
good idea to look the IF stages up, and
write their identification on the shield in
pencil!

You' ll need to locate the various
hookup point s, too. The video detector
output is ofte n provided with a metal
" lance" or strip so that you can con­
nect to it. The sweep signal must be fed
into the input of the IF. That is on the

(J) tuner, since the mixer is act ually the
C>z first IF amplifier, and its output trans-
o former is the Ist IF transformer, also
g: on the tuner. It is sometimes called the
frl "mixer grid test point ."
u:J In tran sistor tuners, an alignment
6 connection is usually provided for that.
~ too. It will be shown in the alignment
a: instructions: look it up . If it isn't, you
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FIG. 1-SCOPE TRACE WITH TV OFF. The 45.75
MHz marker is at the right; the 41.25 at left.
Sweep curve will come up between them.

can often clip the sweep generator's out­
put lead to some insulated part near the
mixer tran sistor and radiate the sweep
signal into the mixer.

Sweep generators.
Swe ep generators are genera lly built

into a single cab inet that contains the
sweep, mar ker s, and marke r adder.
Many of the sweep genera tors also
have bias supplies. The scope's vertical
and horizontal sweeps are driven from
the marker adder through separate
lead s.

If you leave the scope hooked up,
you can ofte n set up a TV for alignment
by connecting on ly two leads! One is
the sweep output. which goes to the
mixer test point: the othe r is the " trace
input," which is connecte d to the video
detector output of the set. That is the
marker-adder input from the set. Scope
trace height can be adjusted by the
TRACE AMPLITUDE control on the marker­
adde r. Th e sco pe 's horizont al sweep,
blanking, and phasing: ca n also be con­
trolled by the marker-adder. By the

way, the scope must be set to EXTERN AL
HORIZONT AL SWEE P position, that will
leave you with only a dot on the scope
screen unless the sweep generator is
turned on! The actu al horizontal sweep
is coming from the sweep-generator.

Adjusting the sweep centering
With this type of instrument, you can

set up the markers and adjust the sweep­
center and sweepwidth, even with the
TV set turned off. The markers can be
turned on, and they will show up on the
scope trace . To locate the right place,
turn on the 45.75 MHz and 41.25 MHz
pix and sound markers. Next , adjust
the SWEEP CE NTER control until those
are spaced about right on the scope .
The SWEEP WIDTH will control their dis­
tance apart. Fig. I shows how that
should look .

Now you're read y to go. Turn up the
SWEEP OUTPU T amplitude control of the
generator until you see the curve on the
screen. Bias can be adjusted at this
time . Check the alignment instructions
and conn ect the bias leads to the point s
indicated . Set the voltage by hooking a
multimeter to the bias points , and adjust
for the value specified .

Killing the TV horizontal sweep
Most alignment instructions call for

disabl ing the horizontal sweep of the
TV set, to prevent radiating harmonics
into the curve, which would cause
beat s . Figure 2 shows a curve with such
beat s; that is a color bandpass curve .
Th e wiggles on the curve came from the
horizontal output.

To kill the horizontal sweep, pull the
horizontal output tube. Do not simply
take the plate-cap off: that may damage



nent

FIG. 2-HORIZONTAL OllTPlIT STAGE Is makklg
the beats on the sweep curve.

the output tube. Never pull the hori ­
zontal oscillator tube alone; that will
ruin the horizontal output tube in about
30 seconds . If the set is a series-filament­
type and you can't pull the tube, dis­
connect the horizontal output tube 's
cathode lead from ground. In solid­
state sets you can often pull the hori­
zontal-output stage fuse or disconnect
the DC supply.

The actual alignment job
Now you're ready ! Tum up the gain

on the scope and sweep-generator untill
you see a curve about 2 to 3 inches high
on the screen. (Many alignment instruc­
tions specify an output from the video
detector of 2.0 volts P-P . You can ca li­
brate your scope for that if you want
to .)

You have the picture and sound
carriers marked. Check the position of
those markers: They should be at the
places shown in Fig . 3. Check the over­
all shape of the curve. It should look a
lot like this one. The pix marker (45.75)
should be halfway up the right side and
the 41.25 sound marker must be in the

trap-notch at the left, just where the
curve touches the baseline.

Reversing sweep direction
You may find that the curve is re-

FIG. 3-HOW THE INITIAL CURVE should look;
only pix and sound markers are on.

versed: 45.75 marker on the left, etc .
Actually, that makes no difference at all
as long as you know which is which .
However, if you want to "make it look
like the one in the book," flip the
TRACE REVERSE switch found on
many sweep-generators . If yours
doesn't have one, pull the sweep-gen­
erator AC plug, turn it over, and put it
back. That will do it. Many set-markers
(and all Sams Photofact Folders) show
alignment curves with the pix carrier on
the right.

Not enough marker height?
If you have a fine curve but the

markers are tiny pips, hard to see, you
have too much RF output from the
sweep-generator. Turn the RF SW EE P

output down and bring the scope verti­
cal gain up to put the curve back to its
original size . You'll see the markers get
bigger. For a normal curve, with the
scope set at 2.0 volts P-P for about a 2­
inch-high pattern. you 'll have plenty of
marker gain ; you 'll find that there is a
MARKER S IZE control on practically all
sweep-generators.

Figure 4 shows a curve that you might
see on the initial setup. The 45.75 MHz
marker is on the right. 41.25 MHz
marker on the left in the trap-notch .
However, the 42.17 MHz color marker
just above it is much too far down: also ,
the vital "color-slope" of the curve has
a wrinkle in it! There 's also a peak
above the video carrier that shouldn' t
be there. Now we're ready to start
straightening' this out.

FIG. 4-FIRST CURVE ON SCOPE: Not too bad
for a start ; not too good, either!

The first step
You'll find that the first step in all

alignment procedures is the trap align­
ment. Since those do a lot to shape the
curve , you can see why . They determine
the slope of both sides of the curve and
take out unwanted signals .

Set the 41.25 MHz sound marker first.
It must always sit in the notch (in fact ,
it makes the notch!) at the left side of
the curve . You 'll often find two trap
coils and an adj us table resistor used for
thi s . The resistor is connected across
one of the trap coils and is called a "Q­
spoiler": it flattens the response of the
trap to just the amount needed.
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There will usually be one trap in the
IF input and one in the output . The Q­
spoi ler resistor may be at either end. In
either case, watch the 41.25 MHz
marker and adjust all of those until the
marker is set exactly in the right place,
just where the left side of the curve
touches the baseline, and the curve is
as steep as possible on that side.

On the other side of the curve, the
47.25 MHz adjacent channel sound
marker (ADJ SND) is in the same position,
ju st at the point where the slope of the
curve touches the baseline. One more:
The 39.25 MHz adjacent-channel pic­
tu re will be seen to the left of the 41.25
MHz sou nd marker, on the baseline.

Th e worst trouble you can get into
with incorrect trap adjustments is when
they "get into the curve." To see what
that does , deliberately detune the 41.25
MHz trap so that it moves to the right­
into the curve. You' ll see that side of
the curve flatten out very badly. To
find out what that will do to your pic­
tu re , tum on the three color markers:
42. 17, 41.67, and 42.67 MHz . That
shows you the response of the IF to the
important color signals.

Now tum the trap over into the curve
and watch the three color markers . Fig­
ure 5 shows you what this could look
like. What kind of symptom would that
ca use? No color, or very bad color.

FIG. S-WHAT YOU CAN SEE WHEN a trap Is
intentionally tuned Into the curve.

Note that the color signals have now
been almost obliterated by the trap! A
marginal condition on this-where the
trap is not quite in the middle of the
co lor bandpass, but too c1ose--can
ca use the "I can't tune the color in"
symptom. The color will appear as you
fine-tune, but will drop out.

Order of alignment
Now, (finally!) we're about ready to

start on the alignment of the tuned cir­
cuits . Don't try to take shortcuts here;
do the trap adjustments, and all of the
other preparatory steps, first. After
that , the actual alignment is a breeze.

While you 'll find variations, the typi­
ca l order of alignment for the various
stages and their freq uenc ies will be
something like this :

The Ist IF transformer. on the tuner:

tuned near 45.75 MHz , it affects the
right side of the curve and the position
of the pix carrier on this slope.

The 2nd and 3rd IF coils: peake d
near the center of the band, about 43-44
MHz. they affect the tilt, bandwidth,
and the top of the curve in general.

Last IF transformer, before the video
detector: normally about 42 MHz; it
affects the slope of the left side of the
curve and determines the posit ion of
the color carrier on that side.

For the first step, rough in all the
adjustments, starting at the 1st IF and
working back toward the video detec ­
tor. Get the curve as close as poss ible;
go by the position of the 45.75 pix
marker and 42.17 color marker on the
slopes. Those should be at abo ut 50%
up on the curve and exactly opposi te
each other.

Now look at the curve. Are the sides
as straight as possible? Are the pix and
color markers at 50% up and are they at
the same height? If so, fine. Now tum
on the two color-bandpass markers and
check the color-slope of the curve-the
left side . But sure that it is straight and
that all three markers are "up" on the
slope. If the 41.25 MHz trap is set too
close to the curve, it can pull down the
lower bandpass marker, 41.67 MHz,
until it's down on the baseline. Tha t
cuts off one sideband of the color signal
and can give you some very strange
pictures indeed! The 41.67 MHz marker
should be up on the curve as far as you
can get it-which won't be too far; it
must not be on the baseline !

Figure 6 shows a typical IF curve
after alignment: 41.25 MHz marker on

FIG. 6-ALIGNMENT IS COMPLETED.Dip In the
center Is normal In this receiver.

the baseline at left, 42.17 MHz color
marker up the left slope, 45.75 MHz pix
marker up the right slope. and 47.25
MHz adjacent sound marke r on the
baseline at right (Color band-limit mark­
ers off.) Note the dip in the center. That
is not unusual; in fact, for this set, the
alignment instructions specify "not
more than 15%" dip. It is due to a little
overcoupling of the middle IF trans­
formers, to get a better bandwidth.
Others will show a round-top " hay­
stack" IF curve or a very small dip.
Check the alignment inst ruct ions for

your se t to see what the finished curv e
should look like.

When making those adjustments.
remember what I said a while back.
Tu ne for shape. not amplitude! Those
stages are designed to give the proper
amp litude: the tubes (or transistors) will
have enoug h gain. but they must have
the co rrect bandpass (meaning, curve
shape). In olden days. many " tech­
nicians" used to " tune up the IF 's" to
get a blacke r picture! The y usually did
so witho ut test equipment-and wound
up in a mess. Actually, the picture
stre ngth or amplitude is not determined
by the amplitude of the curve but by the
picture ca rrier's position on it! Not too
long ago , I had good color but weak
video in one set. Hooking up the sweep
generator. I found the video carrier
down to about 15% off the baseline!
One "twitch" of the input IF adjust­
ment brought it up to its proper place
and I had all the video I wanted! That is
a good example of the type of problem
that can be so simply solved with
sweep -alignment tests.

The preceding has dealt with color
TV IF alignment, which is more critical
than black -and-white. Alignment in
black-and-white sets is pretty simple.
You simply align for a symmetrical
curve with the picture carrier about
halfway up on the right side . The 4 I.25
MHz sound marker can be used to set
the left side of the cur ve and, if you
wa nt to, a 44.0 MHz marker used to
locate the cente r of the peak . Those
will usually have the haystack curve we
menti oned before. R-E

"Wow! This month's centerfold in
Radio-Electronics is the new [PM digital
computer, and what a beautiful memory
it has!" .



......
co
Q)
o

»c
(j)
c
(J)
-l

65

BEAIlCAl
220SCAIINER

Now.
Tune in all the
real excitement of
the wild blue yonder, at
the touch of a button.

The no-crystal Bearcat 220
Scanner searches and tunes in aircraft
communications. Jets at 30,000 feet. All the tense
towerta lk. Everything is pre-programmed in space­
age memory banks.

The 7-band Bearcat 220 Scanner also brings
home public service frequencies, too . Pre­
programmed Marine frequencies. Police action .
Fire calls. Weather warnings. You name it.

The Bearcat 220 has all the features and
quality Bearcat Scanners are famous for. Track
tuning. Decimal display readout. Automatic air­
craft and marine search. Selective Scan Delay.
Automaticsquelch and lockout. Priority. And much,
much more.

After all, Bearcat invented Scanning. And we'll
stop at nothing to bring you all the excitement-
of land, sea,and air. The number one way to real excitement.
~ Copy rig ht 1980 Electra Co mpany . Div ision of Ma sco Co rp. of Ind iana . 300 East Cou nty Lin e Road. Cumberland, Ind ian a 46229

CIRCLE 18 ON FREE INFORMATION CARD

TUNE IN
AMERICA'S

LAND,SEA ANDAIR
NER.

The incredible, no-crystal
Bearcat 220 Scanner tunes in
all the real excitement of
AM aircraft communications
plus FM public se ice
rrequencres,wfth shbutton
ease.



he>bby ce>rrler

A quick and easy way to make one-of-a-kind printed circuit
boards. EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR
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YOU NEED NOT HAYE BEEN READING THESE

pages very long to know that I firmly
believe in doing things the easiest possible
way. When it comes to building up a cir ­
cuit on a board, we all know that a ded i­
cated printed-circuit board is the easiest
way to go.

In spite of that, I have recommended
using a wiring pencil and a plain board
when a pre-etched board is unavailable
and you need only one or two copies. To
my way of think ing, all that draw ing and
etching is too much trouble for a couple
of boards. Well, times do change and so
must I when the best of both worlds is
available.

Now you can make a dedicated PC
board without etch ing! All it takes is E-Z
Circuit materials by Bishop Graphics (P .
O. Box 5007RE, West lake Village, CA
91359) . Actually, the E-Z Circuit line
includes materials for several systems. I'll
tell you about the others later, but th is
month we'll concentrate on instant PC
boards (well, almost instant) . By the way,
it is I and not Bishop who call these
boards " instant."

Th is system consists of epoxy-glass

boards, plain or drilled, plus pressure-sen­
sitive PC board copper patterns. There
are all types of sockets (DIPS, SIPS,
transistor), strips (distribution, terminal,
conductor) and insertion -connector fin­
gers for plug-in boards-all of those in
various sizes and configurations. That
array of patterns is completed by a selec­
tion of donut pads and tapes for laying
down traces.

What? Sounds familiar? Careful now;
don't miss the main point. Those patterns
are not for making artwork-they are
copper. When you have pressed them
down on a board, you are ready to mount
the circuit components, solder them in
place and turn on the power! That is what
I call instant PC boards .

There is even pressure-sensitive insu­
lating tape. You can build a "bridge"
right on the board by putting insulating
tape across copper traces and then putting
a copper trace on top of that. Now there
is no need to solder in a jumper later.
(And you don't have to be so careful try­
ing to get a jumperless design in the
beginni ng.)

The whole process of making a PC

FIG. 2

board is quite as simple as it sounds . Take
a look at Figs. I and 2; then tell me
whether you would rather make your
board the E-Z Circuit way or use the
darkroom/etchant route.

FIG. 1

The various patterns are available in
small-quantity packages so you can get
just what you need. The same is true of
other parts of th is PC-board system : IC
sockets, individual wire-wrap or solder
pins for discrete components , insert ion
tool and base, wire and wrap tool, align­
ment pins and so on.

Having used this E-Z Circuit system, I
can repor t that it is quick, easy, and reli­
able. The patterns are full l -oz copper. It
is the best way I have found to make one­
or two-of-a-kind PC boards-anything
from the smallest to a 21- by 43-cm com­
puter board.

If you are as I am, you sometimes make
mistakes . The patterns, traces, and so on
can be lifted and re-positioned if you do it
carefully soon after putting them down.
Even later, after the adhesive has set, you
can still lift circuit parts to correct errors
or make circu it modifications, but those
parts cannot be re-used .

An added bonus is that th is E-Z Cir­
cuit material can be used to repair dam ­
aged commercial or homebrew PC boards
and/or modify such an existing board.
Clean up the damaged traces, etc. and put
down new adhesive parts . The ability to
modify any board can salvage an othe r­
wise useless one. For these reasons alone,
you should keep some of that instant­
board material on hand.

Bishop has a fine combinat ion manual
andcatalog-identifiedasEZ-102. Itcanbe
ordered direct ly from Bishop at the above

continlied all page 68
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ACCESSORIES

#TA·100 Telescope ante nna Wit h
light angle BNC 5 9.95

#P·l00 Probe . 50 Ohm . IX $13 95
UP·l01 Probe. Lo-Pass

AudiO Usage $16.95
UP·102 Probe. Hi·Z

General Purpose $16.95
#LFM:l 110 Low Frequency Multipl oer

X 10. X 100. X1000 $119.95
For HIgh Resolut oon 01 Aud iOFreq

$4995

$399.00
5450.00
$499.00
$550.00
$599.00

per iod . At a 1 second gate time the counter will display a new
count every 1.2 seconds. on a 10 second gate time a new count
is displayed every 10.2 seconds. (10.2 seconds is the maximum
time required between display updates for any resolution on
any model listed). '
7. PORTABILITY: All models are delivered with a 115 VAC
adapter, a 12 VDC cord wi th plug and may be equipped with
an opt ional ni-cad recharg eable battery pack installed within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AC adapter prov ided .
8. COMPACT SIZES: State-of-the-Art circuitry and external AC
adapters allowed design of compact easy to use and transport
instruments.
Series 8010/8013: 3" H x 7·112" W x 6-1 /2" D
Series 7010: 1-3/4" H x 4·1/4" W x 5·1/4" D
9. MADE IN U.S.A.: All models are designed and manufactured
at our modern 13,000 square foot facil ity at Ft. Lauderdale,
Florida.
10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequency measurement and provided with each model is a
certificate of NBS traceable calibration.
11. LIFE TIME GUARANTEE: Using the latest state-ot-tne-Art
LSI c ircuitry, parts count is kept to a minimum and internal
case temperature is only a few degrees above ambient
resulting in long component life and reliable operation. (No
custom IC's are used.) To demonstrate our confidence in these
designs, all parts (exc luding batteries) and service labor
are 100% guaranteed for life to the original purchaser.
(Transportation expense not covered).
12. PRICE: Wheth er you choose a series 7010600 MHz
coun ter or a series 8013 1.3 GHz instrument it will compete
at twice its pr ice for comparable quality and performance.

MODEL 8010A/80131.1 GHz/1.3 GHz

SERIES 8010AJ8013

#8010A 1.1 GHz counter - I PPM TCXO
U80 10.1A 1.1 GHz Counler · 0. 1 PPM TCXO
U80lO.05A 1.3 GHz Counter - .05 PPM Oven
U8013.1 1.3 GHz Counter . 0.1 PPM TCXO
U80 13.05 1.3GHz coun ter - .05 PPM Oven

OPTIONS
UNo·Cad ·801 Ni·Cad Ballpl, Pack & Cnarmnq

Ci rcui try rnstaued Ins e Unit
Carry Case · Padded Black Vmyl

5295

$19.95
535.00

59.95

5199.95
$24g.95

AVG . SENSITIVITY GATE
RESOLUTION

EXT. CLOCK
STABILITY AGING DESIGN 10 Hz to 500 MHz SOO MHz to 1.1 GH TIMES ~2 MHz 60MH Max. Fre'! NPUT/OUTPU

x 1PPM (3) 10 Hz YES
NO

YES
' 1 PPM/YR TCXO' 15 rnV N/A 1.1. 10see I Hz 1Hz (600 MHz; OPTIONAL OPTIONAL:0.1 PPM

: 1 PPM
TCXO' (41 10Hz YES

YES
YES

xO. l PPM <:1 PPM/YR 15mV 30mV 01. .1. 1. 10sec
.1Hz 1Hz ILl GHz! STANDARD OPTIONAL

x 05 PPM o X ..

: 0 I PPM TCXO' (4) 10Hz YES YES1 PPM/YR 15 mV JOmv 01. 1. 1. 10sec
I Hz I Hz

11.3GHZ) STANDARD
YES

OPTIONALz; 05 PPM OCXO"

'TCXO = Ternperature Compensated Xlal oscmator • ' OCXO =Proporuonat Oven Coni rolled Xtal OSCillator

IES T010A

1O~ 600 MH z Oount er - 1PPM TCXO
10.IA 600 MHz Coun tor · 0.1 PPM TCXO
IONS

·H Hand le/Toll Ball mot sho wn)
·Cad·l Ol N I.(;ad Ballery Pack & Chargong

Coreuolry Inslall ed Inside Unil
Extern al Clock InpuUOulput
Carry ca se -Padd ed Black Vin yl

RMS' orders 10 U S and Canada. add 5% fo r shipping. handling and msurance 10a maximum 01$10.00 All other orders add 15%
.0 . COllec tio n tee 200. Flor ida orners ad<l4 % state lax Personal Checks must clear belore goods ale Shopped.
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SAVES ENERGY, DETERS CRIME, PROVIDES
GREATER SAFETY, COMFORT AND CONVENIENCEI

Another mystery
Don Fran coi s of Ma nches te r, MO has

sent a no the r light myst er y. Unlike the
puzzle of a few months ago, ho wever, th at
rat her snea kily made use of seve ra l hid­
de n sub mi niature co m ponents as well as
other bits of subterfuge , th is new mystery
circuit is guarant eed to have /10 hidden
parts. Ex am ine th e two cir cui ts in Figs . 3
a nd 4.

Semiconductor guide
Radi o Shack has anno unce d th e release

of th e 1980 edi t ion of th e Archer Se mi­
cond uctor Replacement Guide. This
handsom e new g uide is even more elabo­
rate tha n th e old ed ition. It lists cros s
references/ substitutions for mor e th an
100,000 devices .

This book has dat a and pinout s fo r
IC 's, diod es, LED's, SCR's, a nd so on. In
addit ion, the re is othe r usefu l in format ion
per taining to suc h matt ers as handling
and 1esting .

It's a real money-saver - with j ust a
couple of subst it utio ns, yo u co uld save
more tha n th e cos t of th e G uide ($ 1.99 ).
You sho uld have it (or so me thing like it)
near yo ur workbe nch. Yo u ca n ob ta in
your copy at your local Ra d io Shack
st or e.

add ress for $ 1.50 post paid in th e US and
Canada .

HOBBY CORNER
continued f rom page 66

(Ad ...cr t iscrncnt)

boards, housed in a vinyl clad meta l housing
1Y," x 3Y."x 5Y." . All diodes and res istors are
machine formed to simplify assembly of the
kit. In these days of high energy cost and
crime, th is is a kit most ce rtainly worth
building. A one evening's project that will
prove to be use ful for years to come.

Easy to assemble kit $42.20
Factory Assembled $62.20

Shipp ing and handling charges Inc luded.

New York resid ents Include app l icab le sales tax .

ALL MAJOR CREDIT CARDS ACC EPTED

(geIllCo. incorporated
37-05 College Point Boulevard

Flush ing, New York 11354
(212) 359-6190

Telephone
Activated
Remote
Control

Computer Age Electronic Innovation per­
mits user to save energy by keeping air con­
ditioners , heating systems, appliances, pool
heaters, machines, lights etc. off when away
from home or bus iness a nd remote ly turning
them on before returning or when the need
arises, by simply ca lling their own telephone
number and letting it ring for a pre­
determined number of times .

Self contained unit is completely portab le
and requ ires no co nnect ions to the
telephone lines . A built-in microphone
senses the sou nd created by the bell of a
telephone. This sound s igna ls are processed
and counted by the product's logic circuit to
comman d the unit to turn the appliance
either on or off, as the user des ires .

The product compris es 4 integrated cir­
cuits , 15 semi conductors plus 45 add itional
electroni c co mponents . All neatly arra nged
on two easy-to-assemble printed circuit

BUILDA
MASTERPIECE OF SOUND ~7VAC

FIG. 3

CIRC LE 13 ON FREE INFORMATION CARD

Enclosed is $6 .00 fo r my Demo-Package (LP wit h
104 -page color cal alog .)

117VAC

FIG. 4

Don found th at t he measured voltage
across a ll three bu lbs was th e sa me. H e
measured equa l current in both circuits .
You would ex pec t th e th ree bulbs to be of
equ a l bri ghtness but th at was not so. T he
bulb bri ghtness in one circuit was much
grea te r th an in the othe r.

Now, on th e sur face th at is exceed ingly
st ra nge. H owever, some th ought sho uld
lead yo u to th e answer to th is seem ing
anoma ly. (If yo u can gues s which ci rc uit
is brighte r, you sho uld be on th e right
t ra ck.)

WA RN ING: If you build th ose circuits
to check th e dat a, there is ex pose d 117
VAC. Take great care not to come into
co nta ct wit h th a t AC voltage.

If you ca n figure out wha t is really
ha ppening in th ose c irc u its, le t me
kn ow. R-E

40W
BULB

We r!;1 Organs & Kit s
Dept 2 t
14104 E FIr estone Blvd
Sant a Fe Sp ri ngs . CA 906 70

CIDWER51

WarSI Electr oni cs. Inc ,
Dept 2 t
1720 Hem pstead Road
Lan cas ter . PA 1760 1

Nam e

Add ress _

City state Zip __

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

Stop Sounds" (total organ presets).
1tansposer. And lot s more .

Build your own masterpiece of
sou nd. Not echnical knowledge re­
qu ired . Jus t followt he clearly illus-

trated. easy to understand inst ructions .
Step by step. Choose from at least 10
models. (Also facto ry assembled.)

Send $6 .00 with coupo n for your Wersi
Demo-Package (LP with 104 -page color
catalog).

Wersi has combined se lect feat ures of
the elect ronic music field , add ed it s own
creati ons and years of research by top
en gineers and musician s. to produce an
incom par abie line of orga ns.

Space-age t echnology. True-to -life voic­
ing wit h ful! drawbar system. Polyph onic

(J)
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o
a:
I­o
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...J
UJ

6
o
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More information on new products is available. Use the
Free Information Card inside the back cover.
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$99.00
postpaid
in USA

ESR Brochure
1417 N. Selfridge

Clawson, Mich. 48017

CIRCLE 25 ON FREE INFORMATION CARD

ESR METER
checks electrolytics

IN-CIRCUIT and is TV shop
FIELD-TESTED:

The most fantastic instr ument I've ever
bought - Billings, Mt . Used it 3 months; it
only missed once-Marinette, Wis. (Typ i­
ca l) . Squeal & no sync : 3 bad caps in B
+ & AGC; Many Than ks -Taos, N.M.
Please ship another; very satisfied- Glen
Rock , Pa. It's fantastic - St. Joseph, Mo.
Please rush; heard good repo rts-Hicks­
ville , N.Y. One tremendous meter-Alex­
andria, Minn. Send your Supe r mete r;
heard about it - No Olmstead, Ohio. Love
that ESR Meter-Acton, Mass. Used it
intensively for 30 days ; it's been 100 %
effect ive-Pittsburgh, Pa. I unders ta nd
that if I'm not completely flabbergasted,
you will refund my money-Sanford, Fla.
(Refund not requested) .

60-day Satisfaction Guarantee.
Send check or M.O. or call

(313) 435-8916 for COD
Or write for free brochure to:

c;»: Gtcll'Onic~

Put Professional Knowledge and a

World ....ide c areer Training thru Home S tudy

by correspo ndence. while conti nuing your
present job. No com muting to class. St udy
at your own pace. Learn from comp lete a nd
exp licit lesson mat eria ls. with additiona l
assistance from our home -study instructors .
Advance as fast as vou wish. but take a ll
the time you need to master eac h topic.

Th e Grantham electr onics degree pro­
gram begins with basics. leads first to the
A.S .E.T . degree. a nd then to the B.S.E.T .
degree . Our free bulletin gives complete
details of the program itself, the degrees
awa rded. the requiremen ts for each degree.
and how to enroll. (We a re locat ed a t 2500
S. LaC ienega B1. . Los Angeles. Ca lif.) Write
to our mailin g address show n below for
Bulle/ill R- 80
Grantham College of Engineering

P. O. Box 35499
Los Angeles, California 90035

COLLEGE DEGREE

HOME
STUDY
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TORX SCREWDRIVER S offers an expanded line
including three new sizes of screwdrivers with the
Bull Driver handle in sizes T8, T10 and T27, and a
line of seven regular drivers with a comfordome
handle in Torx sizes T8, T10, T15, T20, T25, T27
and T30. The line of inser t bits includes a new
size, T27, along wit h five othe r sizes. Also offered
is a bit card No. 70432, which conta ins four

CIRCLE 153 ON FREE INFORMATION CARD

replacement bits in four sizes. Each screwdriver
has a blade-size diameter of '1." . The length of the
Bull Driver is 8'/," and the length of the regular
driver is 7'/," .-Vaco Products Co., 1510 Skokie
Blvd., Northbro ok, IL 60062. R-E

compact, case small enough to fit into an atta che
case. The Amb er 3500 is a high-performance dis ­
to rtion-and-noise-measuring set inco rpo rating

an ultra-low-d istortion sinewave osc illator , total
harmon ic-distort ion analyzer, wide band and
weighted true RMS-Ievel mete r, and narrowband
tunable filter. It will measure signal level, frequen­
cy response, weighted noise, narrowband noise,
cross ta lk, and total harmonic distortion . It may
be operated from line current or from an optional
battery pack. The price of the 3500 is $1,600 .­
Amber Electro Desig n, Inc., 4810 Jean Talon
West , Montreal, Canada H4P 2N5.

CIRCLE 152 ON FREE INFORMATION CARD

range) and 0.5% (I'F range). The X 1 and X 10
resolution button provides for 1 or 0.1 pF resolu­
tion (pF range) and 0.001 or 0.00011'F resolu tion
(I'F range) . Ten-turn precision controls are used
for pF and I' F range calibration and for cancella­
tion of stray or lead capac itance to 50 pF. Circuit­
ry is all-CMOS, crystal control is used , and bat ­
tery life is 100 hours . The C-Probe II lists for
$69 .95 .-lnternalional Instrumentation, Inc.,
Box 3751 , Thousand Oaks , CA 91359.

DISTORTION-MEASURING SET, model 3500,
represents a breakt hrough in performance/size/
cost ratio . It combines the performance and fea­
tures of large, expensive lab instruments in a

CAPACITANCE·MEASURING ADAPTOR, C­
Probe II, attaches directly to the input connector
of any standard frequency-counter and allows a
direct readout of the capacitor's value from 0.1
pF to 10,000 I'F. The basic accuracy of the C­
Probe I/'s two capacitance ranges are 0.25% (pF

ne"" pr~d~,c-fs :
- - - .

HAND-HELD DIGITAL THERMOMETER, model
940, accu rat ely measures temperature from
-65·C to 150·C and disp lays the reading to 0.1·
resoluti on on a large LCD modu le. The rugged ,
" palmsize" device comes complete with : 9-volt
battery, removable probe and cable assemb ly,
deta iled instruction manual, two -year warra nty,

CIRCLE 151 ON FREE INFORMATION CARD

and certificate of traceab ility to NBS standards. It
will operate for up to 200 hour s from a standard
alka line battery. Push-button controls allow con­
venient display convers ion from degrees C to
degrees F. The instrument, complete with probe
assembly, has a retail price of $189.- Data Prec i­
sion Corporation Division of Analogic Corpora­
tion , Electronics Avenue, Danvers , MA 01923 .



A remote-controlled coax switch from Heath allows you to
switch bands easily. HERB FRIEDMAN, COMMUNICATIONS EDITOR

I RECENTLY CAME ACROSS A STACK OF
magazines from the late 1940's, and the
most impressive thing about that era­
from a communications-derived view­
point-was how much land we lived on.
Most antenna feature and construction
articles involved what would be at least
an acre of land, or a backyard stretch­
ing out behind the house far enough for
an 80-meter doublet, or even a rhombic
for 40 or 20 meters.

Today, we're lucky to have our
house on a 40 x 100lot, and few are the
neighbors who would permit an antenna
to cross their property. For the cliff­
dweller in a hi-rise apartment building,
the backyard might extend as far as the
next window, or the edge of a postage­
stamp-size terrace. At best. a modern
antenna farm might be no larger than
what we can erect on a single mast.

Another loss for many amateurs, at
least judging by the magazines of some
30 years back, was the tuned feeders. It
was not unusual for a ham to use a single
antenna for "all bands," using open­
wire resonant feedlines and an antenna­
tuning device to force system operation
on several bands. Again, the key to
multi-banding required lots of elbow
room because the flat-top-the wire an­
tenna itself without the feeders--often
exceeded 100 feet. Today, we not only
don't have the room, we probably
couldn't turn up the insulators needed
to make open-wire feeders. (I can even
remember commercially-manufactured
open-wire feeders used for TV antenna
installations in the early 1950's.)

The general rule today seems to be:
"Go up rather than out ." It's not
unusual to see a single mast or tower
supporting a tri-band 10-15-20 meter
beam, with a 6- and/or 2-meter beam
above, and maybe the mast supporting
an inverted-V for 40 and 80 meters, or a
long-wire or doublet for 160 meters .
And hanging down from this assemblage

(J) of sky-hooks is a rat's nest of coaxial
~ transmission lines, most of which must
~ be reconnected when the operator
r- changes bands. To go from, say, 80
&l meters to 10 meters. the operator re­
uj moves the 80-meter transmission line
6 from the transceiver's output jack and
~ connects the IO-meter line. Etc .. etc ..
a: etc.

70

And this brings us to one of this
month 's topics, the Heathkit SA-I480
remote-controlled coaxial switch .

The remote-controlled coax switch is
a simple idea; it's the actual construc­
tion that takes a bit of hardware. The
main assembly is as-outlet motor­
driven coax switch that mounts on the
antenna mast. A short length of coax
connects from the switch to each an­
tenna. Running back from the switch to
a remote controller in the shack is a
single coax line and a multi-conductor
control cable. To change antennas the
operator simply dials in the desired one
on the controller. The controller sends
current down the proper pair of wires
to cause the motor-driven coax switch
to connect the transmission line from
the shack to the correct antenna. All
coax outputs except the selected one
are maintained at ground. If desired,
the controller can be set to ground all
five coax outputs.

FIG. 1

The coax switch is weatherproof and
comes with extensive hardware for
mast mounting. The controller has a
power switch and a selector knob. Five
LED's indicate the selected antenna.
(See Fig. I.) A sixth LED indicates
when all coax switch outputs are
grounded.

Because the control voltage from the
controller is 30 volts DC, the multi-con­
ductor connecting cable can be ordinary
vinyl-jacketed stranded wire such as
you might use for an intercom. The
transmission line can be any 50-72 ohm
coax that can be terminated with a
standard UHF connector. The operating
range of the coax switch is DC to 150
MHz. Below 30 MHz. maximum VSWR
is rated for a worst-case of 1.05: I.

From 30 to 150 MHz . the worst -case
VSWR is 1.2: I. The rated power loss at
100 MHz is less than 0.2 dB. In plain
terms, that means that if you feed in 105
watts you'll get out at least 100 watts
(at 100MHz) . Loss is even less at lower
frequencies. slightly greater at higher
frequencies.

,....;".

FIG. 2

If you look carefully at Fig. 2, you
can't find the actual coaxial connec ­
tions. That is because they are fully
shielded in the small compartment in
front of the switch motor. And that is
what makes for a somewhat extensive
mechanical assembly. The coax jacks
are arranged in a circle and the switch
wafer, which will eventually wind up
inside a shield, is actually positioned on
the jacks. The drive shaft from the
switch motor passes through the shield
and into the wafer. It's quite an as­
sembly; it really has to be seen in order
to be appreciated.

One switch wafer is external to the
shield. and can be seen under the
switch motor in the photograph. It
serves as the mechanism that steps the
motor in the correct position relative to
the selected coaxial output.

Direction indicator
Our second item this month is for

those who want a more accurate indi­
cation of beam heading than can usually
be obtained from a rotator's indicator.
For those who have sufficiently accurate
indicators, it provides a digital readout
of the beam's compass heading.

The device is the Monitor DX-3 retro­
fit digital-readout system for Ham II,
Ham III and Ham IV rotators . Priced at
$39.95. the device has three seven-seg­
ment LED digital devices that indicate
compass heading to 360°. It installs in

continued on page 72



A DIVISION
OF ALLIANCE
RESEARCH CORPORAT ION

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

Limited to professional technicians,
eng ineers, and members of the trade. Call in
for detai ls and complete specifications.

SPECIAL
OFFER

Hic ko k LX 304Beckman 330

•

7241 CANBY AVE. • RESEDA, CALIFORNIA 91335
ELECTRONICS

Hitachi V-302Leader ~B0515B

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

We featu reonly quality testequipment; Leader Instruments, Hitachi, Beckman,
Hickok, and others. " " "

SHIPPED THE SAME DAY SHIPPED THE SAME DAY
PERMALLOY

AUTO REVERSE
HEADS

$7.00

" Enl

WY032PERMA LLOY HEADS
Cassette stereo

$4.50

ORIGINAL JAPANESE REPLACEMENT PARTS IN STOCK!

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

Continued
- Prime Grade

These pr ices a re fo r 1-11 qty! These prices are for f-11qty!
Call for betterprice quotes.

STK040 Dual lOW Amp 12.00 2SA509 .50

AN 306 VC RChroma 12.00 STK415 2 Ch. Hybrid Amp 9.00 2SA606 1.45

AN 318 VCR Servo 900 TA71 09AP Amplifier 5.00 2SA684 .60

AN 7130 Power Amp. 3.00 TA7205AP BTlAmp 2.50 2SA699A .80

AN7150 Power Amp. " .. 3.2S • TAn1 7AP 5.8W4 ohms amp 4.25 2SA912 .80

AN 7156// BTl Amp. 4.00 TA7222P 5.8W Amp 3.80 2SA912 .00

BA 1310 Pl l Demod: 3.50 TA7227P BTl Amp 7.00 2SA917 1.00

BA 1320 Pll MPX Demod. 3.50 TA7312P LN. Preamp 2.00 2SA981 800

DA101 Delco OM98 7.00 TC91 06P C.B. Pll 7.00 2S8471 200

HA l366W Power Amp 2.00 UPC571C Amp 5.00 2SB507 1.50

HAl368 Power Amp 2.60 UPC1181H 8Tl Amp 3.50 2SB555 4.60

HAl3nA 20Watts Amp 4.90 UPD857C Ham Pl l 7.80 2S8618 3.00

HA1457 / LN. Preamp 1.80 UPIJ85aC C.B. Pll 6.50 2SB681 5.75

LAl368 Chroma Processor 3.50 UP02815 Freq. Synth. 12.50 2SB688 330

l Al460 ' Deflection CKT 4.50 UP02816 Freq. Synth. 12.50 2SB700 4.00

lA3155 Equalizer 1.80 2SB754 3.75

lA3160 Preamp 1.60 Plus more I.e.s at
2SC281 .60

l A3201 Mini Preamp 1.50 2SC937 8.50

LA4032P '.NI Amp 2.25 same low price. 2SC11 11 5.20

lA4051P 2.5W Amp 2.50 Ask for our 2SC1209 1.50

l A4420 5.5W Amp 2.50 quantity discount! 2SC1964 300

lA4430 4.5W Amp 2.85 2SC1942 450

l A5110 RegUlator 2.00 2SC2OO1 .50

lBl 331 VI RSig. Processor 6.50 "Our
2SC2086 .60

M53273 VCO for CB 1.00 2SC2101A 11.95

MB3705 4.5W Amp 3.00 2SC2103A 15.00

MB3712 5.OW Amp 3.85 Service 2SC2166 2.00

MB3756 Sil Regulator 3.50 2SD91 1.90

MB8719 Programmable Pl l 7.50 Makes
2SD42S 3.50

S-4OW 40W Amp 13.90 2SD588 3.00

S-WN fIJNAm p 17.90. 2SD712 1.20

S·l00wA 101lW Amp 27.90 The 2SD725 650

S·2OOW 'lOON Amp 45.25 2S0870 7.50

SM5104 Pll Circuit 9.00 2SD870 7.50

STKOO29 Darlington HYB 6.00 Difference" 2SD903 6.50

STKOO39 Darlington HY8 7.10 MRF454 22.00

STKOO5O Darlington HYB 890 Free Catalog to the Trade.
MRF455 1595

STKOll Hybrid 6.5W Amp 4.50 MRF901 320

STK013 Hybrid 15W Amp 13.50 All Others $1.00 ea. PLUS MANYMORE!

TAPE HEADS
SEN DUST ALLOY
AUTO REVERSE

HEADS

$20.00 ea.

NON POLARIZED
ELECTROLYTIC
CAPACITORS

4· ••••.

1-11 $3.50ea.
12-up $3.00 ea.

20pFLoad Impedance!
7.0025 MHZ 11.3258 MHZ
7.7975 MHZ 11.2850 MHZ

10.240 MHZ 11.2842 MHZ
10.695 MHZ 11240 MHZ
11.1 125 MHZ. )1.T.lO MHZ
11.2858 MHZ 36.570 MHZ

CRYSTALS

For crossoveruse(axial lead)

HIGH QUALITY TEST CASSEnES
PTC 1 l evel Test1-10 de)
PTC 2 SINRatio (0 dB)
PTC 3 Speed Test (3000 Hz)
PTC 4 Head Alignment
PTC5 Frequency Response
CT120 Torque Mete r

P'O!!!;!!O~'" Ili . Ili . Ili . Ili Ili

~@181fi1iil

4 ohms or 8 ohms - Made w ith
AIR CORE COILS or FERRITE
CORE. Ma ny to choose fr o m. uFIV 1-11 uFIV 1·11

EXimple: NT406H crossover net- 11100 .50 14/100 .60

w ork: 100 watts inp ut! 3 way, all
2.2/100 .50 16/100 .65
3.3/100 .55 22/100 .70

air core co nstruction fo r lowest 4.7/100 .55 33/100 .95
d is tort io n. 6.8/100 .55 47/100 1.20

. ONLY 8.0/100 .60 100/100 1.65

S9.00 ea. 10/100 .60 150/100 2.55
12/100 .60 200/100 3.00

....
n

\ . i~l

~ s H H

Build your own speaker systeml
... . _ . . CROSS OVER

NETWORKS

S ENDUST ALLOY HEADS
Metal tape compatible!
Standard configuration stereo:

$13.50
Longer 1IIe.

Best freq ue ncy respoll$e.

AIR CORE INDUCTOR
....... • ..... r "''' t ••

(for crossover
. _ network)

",••, .... .. • 20 AWG Wlrel- e .~ ~~ ~ :
• 1.0 mH 2.75

. 1.8 mH 3.36
'.• I ;2.5. mH 4.~ ,

We sell exclusively to pr9fessionals 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!

TO ORDER, CALL TOLL-FREE:
(80Q) 423-53~6-. In Calif. (800) 382-3663

Local (213) 7.05-0022 • Telex 181011

)l­
e
G>
c
(J)
-I...
CDcoo
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ITT POMONA ELECTRONICS

. .. ,.
j '

"

• I

FIG. 3

'r J'ilI'.

FIG. 4

and mechanical connections, (See Fig. 4.)
Position the antenna over its mounting
location. flip the lever clockwise, and
the antenna lock s in place and secures
the electri cal connection. Flipping the
lever counterclockwise releases both
the electrical and mechanical connec­
tion . It' s a Jot more reliable than many
magnetic mount antennas (at the very
least it won 't fly off at high speeds), and
a lot eas ier to remove than the average
trunk-lip mounted antenna. Just don't
walk away from your car for too long
with the antenna in place. That lever is
what' s called by lawyers "an attractive
nuisance" - at least that' s what they'll
claim if you try to prosecute some
young hoodlum caught trying to steal
the antenna. R-E

r .~ .. -..,..- ,.
.r' • 'i,J. • ..-
: ~ . . "'c' --..,"" "~.: '

I r I' CI CI CI .'Itf ", ..1-/ . '-' . .ci, f

"'- .

board of the DX-3 is shown in Fig, 3.
For additional information write to:
Monitor, Box 55, Agincourt , Ont .,
Canada MIS 3B4.

CB antenna
Our final topic this month is a CB an­

tenna-one with a real difference , at
least in mechanical mounting . The fact
is. the Sup er Scorpion antenna by An­
tenna Speci alists Co. has one of the
most fascinating mounting systems yet
seen on CB gear. The antenna itself is a
trunk-lip or roof-mounting base-loaded
6O-inch whip . Built into the base is a
small lever that controls both electrical. '

COMMUNICATIONS CORNER
continued from page 70

the above-mentioned rotators without
cabinet modification s, and takes just
three wire-connections . According to
the manufacturer, it is adaptable to
other rotator sys tems though no other
information was given . The circuit

-------------------,

Address: _

I'm so ld, send the lim iter ki t,
$49.94 plus postage enclosed.
Send the assembled limiter $79.95
plus postage enclosed .

( ) Send Free Catalog
Charge Visa_MC_Card No. _

Name: _

City State:__Zlp: _

mlAmcTROIICS.lIoJt.llI ,10%0••llUIrI,_CIty,Ol73116

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

[1 VISA
C ""STR CHG

CITY, ST. ZIP

CARO NO

SIGNA TURE

NOTICE

ADDRESS

ITT Pomona Electronics, Pomona, California, manufactures many fine elec­
tro nic test accessori es for use by electricians, electronic techn icians, and
specialists wo rki ng in the refrigerati on, television, radio, and air conditioning
trades. Among these products are high voltage probes that have been In
production for some 12 years.
It Is our duty again to no tity all users of these probes that when used
Improperly serious injury or death may result. Therefore, the following
warn ing is published in the best interest of our customers.

NAME

1500 East Ninth Str eet
Pomo na. California 91766. (714) 623-3463

TO USERS OF ITT POMONA ELECTRONICS
HIGH VOLTAGE PROBES
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•••.• ASK FOROUR FREE8·PAGE CATALOG
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14905 H.E. 40th, Redmond, WA 98052 (206J883·9200
0 0101 SOLID STATE CLOCK CALENDAR KIT $ 49.95
0 0101 OAK CASE FOR ABOV E 29.95
0 6100 UNIVERSAL DESIGNER KIT 49.95
0 6100 ASSEMBLED DESIGNER KIT 59.95
o QT 59S BREADBOA RD 11,00
o QT 59B BREADB OARD 2.50
o 6101 DIGITAL LOGIC COU RSE 29.95

ADD $2.50 PER ORDER POSTAG E AND HAN DLING .
R-ll

..
UNIVERSAL
DESIGNER
KIT 6100

BIG 2Y2"
DISPLAY
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LOGIC PROBE
continued from page 55

WIRE UP MICROPROCESSORS & OIP CIRCUITS FASTER
USE VECTOR PROFESSIONAL

BREAOBOAROING PROOUCTS
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Reliable Slit-N-Wrap wire
wrapping tools and

terminals.

LED METER KITS
10-LEDS • 20-LEDS • 3·POS . RANGE SWITCH

MEASURES DOWN TO -41OB or -71DB
DOT OR BAR CONFIGURATION

AVAILABLE RACK-MOUNTED

FREE 12PAGECATALOG

New pad-per-hole Micro-Vector­
bord® wiring board. 96 Vector­
bords available.

S100 Plugbords - 5 models plus
12 other Plugbords for all pop­
ular buses.

OTHER GRAPHIC EQUALIZERS

K
I
T
S

CONVERT MODEL 1120 'TO AUTO, BOAT OR VAN
ORDER WITH 32W/CH PWR AMP KIT $15495 ASSEMBLED $32000

ELEVEN BANDS PER CHANNEL.
EXTREMELY LOW NOISE & DISTOR ­
TION • LED PEAK INDICATOR .
BUILT IN RECORD SWITCHING.
REGULATED SUPPLY. MUCH MORE!

Choose from 3 Styles
FLAT. UPRIGHT. RACK

DISCRETE PARTS Realalors, Cepacltors, Reck Panela "
Handlea, Tranalonners " Low Prtcea.

Solderless Breadboards - One
model handles standard or wide
DIP packages with plenty of
solderless tie points.

Ask our favorite electronics su

GRAPHIC EQUALIZER
MIC + LINE INPUTS. MIXES

I$1
KiO IA$S200D

8804

AARON-GAVIN 1925 E. DMra SI., Sanlll Ana CA 92705 Ph. 714.957-8710r--------
I
NAME ' Order by Check. Money Order,

I Visa, Master Charge, p~one
ADDRESS COD e accepted ••I IWe pay . hlppmg for VI'"A

Orders over $75 00 ~~ ,.

IC'TY - - - - - - - - - - Unde r $25 00 ADD 7'l;

IUnder $50 00 ADD 5'l; -
ISTATE ZIP____ U~der $75 00 ADD 3'l;
L - __ ......... J ~~7N;;r~Ta ~~~~~:~~·~DD 6% TAX.

FILL OUT COUPON FOR YOUR FREE AARON-GAVIN CATALOG
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I..--"'EO""K 3100 STEREO 243.10

EOK 2120 STEREO 183.05
EOK 1120 STEREO 99 .95
EOK 500 STEREO 64 .78

ORDER PWR-64 KIT WITH ANY
ABOVE. AND USE IT ON THE ROAD!

two-piece tip? It's the front end of a Big Red ballpoint pen, but
with two holes pre-drilled for the mini-LED's. The small piece
must be cut with a knife or razor blade, as shown in Fig. 6, so the
shoulder length is no longer than 3/" inch to allow room for the
PC board. ScraRe or file the plating from the top of the metal
pin. Strip the insulation from the end of a 2 inch length of wire
and wrap it around the top of the metal pin. Solder the wire to
the pin and firmly press the wire-pin assembly into the plastic
probe-tip until it is solidly seated. The pin should extend at least
'/, inch beyond the front of the tip. Using a quick-setting glue on
the outside of the probe-tip, cement it into the nosepiece to
complete the probe-tip assembly.

Now insert the LED end of the PC board assembly into the
probe-tip assembly so the LED's pop up into the two holes. A
small amount of quick-setting glue at the bottom of the LED's
before they are inserted into the probe-tip assembly could be
used. A small stick could hold the LED's in position as the glue
dried. It is easier, however, to just wedge some soft material like
foam rubber under the front of the PC board to keep the LED's
pushed up into the holes in the tip assembly.

Cut and strip the end of the wire from the probe tip and solder
it into the hole between the junction at the near end of D1 and
D2. Red and black wires about 2 feet long should be twisted
together . Strip the insulation from both ends of both wires.
Solder one end of the black wire to the PC board hole (ground
or B- ) next to pin 1of the 555. Solder the red wire at the same
end of the twisted-pair to the free end of D3, clipping off any
excess lead wire after soldering. Make a simple knot in the
twisted-pair about 3 inches behind the end of the PC board to
act as a strain relief.

Slide the tubular probe body over the wires and PC board and
down to the probe-tip assembly shoulder, cementing if desired.
Using an icepick, knife, or other such tool, make a hole in the
soft plastic end cap and push the twisted wires through the hole.
Slide the cap over the end of the probe body. Slide the colored
insulators on the free ends of the long wires (red on red, black on
black, of course) and solder on the small alligator clips. Slide the
insulators over the clips and your probe is complete.

Using the probe
A 6- or 9-volt battery can be used for testing. Connect the red

clip to positive voltage and the black tip to minus. The upper
LED (furthest from the tip) should light. Now touch the probe
tip to the minus side of the battery (the black clip). The upper
LED should go out and the lower LED should light. If the probe
fails that test, check the polarities and orientation of the 555,
diodes and LED's. Also be sure you haven't connected the probe
clips to the wrong battery terminals!

In normal use, connect the red and black probe clips to the
positive and ground, respectively, of the circuit under test. The
probe will operate from a source voltage of 3.5 to 15 volts,
making it usable for virtually all common digital families. Do
not exceed 15 volts to power the probe or at the probe.tip .

By touching each pin of a logic IC with the probe tip you can
determine if that pin is at a logic low level, or changing. A slow
change is very obvious since the probe LED's seem to jump back
and forth. A rapid state change-a high-frequency pulse train­
will make it appear that both LED's are on at the same time. If
one LED is noticeably brighter than another, that means that
the duty cycles (the ratio of time ON to total cycle time) are
unequal. A noticeably brighter logic high indication, for exam­
ple, means that the duty cycle for the logic high level is some­
what over 70%. (Since the LED's, Rl and R2 are not identical,
equal brightness does not necessarily mean a 50% duty cycle).

Although this probe will not indicate pulses in the nanosecond
range, pulse durations as short as a few milliseconds are appar­
ent. The $10 Digital Logic Probe won't substitute for a labora­
tory oscilloscope, but you'll find it handy and easy to use in all
but hi-speed critical digital circuits. R-E
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Tricks for catching the touchy intermittent.
JACK DARR, SERVICE EDITOR

LEAD TOPART

UNDERSIDEOF a NICE, SMOOTH
BOARD ~ ./ JDINT(1) •

~"UM~~~:::~:~
"POCKET"

der-joints. In most, the solder will be
"fuzzy" or frosty-looking , instead of
smooth and shiny . If the leads from the
part come through the solder, check very
closely for a hairline crack all the way
aro und (see Fig. I-a). Wiggle the lead
slight ly; if you see it move, there's one of
them. (Like rattlesnakes, those some­
times come in pairs; don't stop hunting
yet!)

The except ion to the above is the infa­
mous "pocket joint" (see Fig. I-b). On
the underside, they look perfectly good;
smooth, shiny, and so on. However, the
lead from the part is sitting in a "pocket"
inside the solder bubble ! Check: pull
lightly on the lead from the top; if it
moves, there you are . Those can be a real
wipe-out if you don't suspect them; they
have been around since the very early
days.

It is always possible to shotgun sus­
pected areas . Melt and resolder all of the
joints in the area where the trouble could
be. Look out for joints where the solder
comes off the instant the iron-tip touches
it, leaving the lead sticking up through
the eyelet. Chances are that it was a pock­
et joint. Nothing's perfect though; there
is a hitch in this method. You may fix the
set but not be certain about it. So, you're
going to have to cook it for several days.
Shotgunning, I th ink, should be a last
resort. Try to get some kind of handle on
the problem before you resort to that
method.

Apply heat or cold to see if they affect
the intermittent. Try tapping the PC
board . Don 't bang on it; tap very lightly
and selectively so that you jar only one
part at a time. The eraser end of a wooden
pencil is a dandy tool for that. Also, try
bending the PC board carefully up or
down. That trick will often catch hair line
cracks in PC conductors that could be
causing the trouble. If that is suspected,
or verified-but you can't manage to see
the crack-run a bead of solder the whole
length of the thing; that will bridge the
gap whether you can see it or not.

In the old days, intermittently-open
capacitors caused a lot of those problems.
Later types don't seem to act up that way.
Another good suspect is the resistors in
the circuit. If they have been overheated
enough, say by a shorted transistor that
was replaced without catching the resis­
tor, it .may break in two in the middle.
The ends still' make contact until some­
thing-heat, cold, etc .-makes it move
and open up. Fortunately for us the color-

LOOKFOR HAIRLINE
CRACKS HERE-
ALL THEWAY
AROUND

on. Don't start sticking in test -probes
yet '

Step three: You will need some test
readings to pin down the trouble. There
are . two ways. First, the scope. Do not
touch the probeto the circuitry; hold the
probe tip near various points and turn the
vertical gain up; look for a norma l signal,

l or the absence of one . The second way is
to turn the set off again, by reduc ing the
line voltage, and hooking all. of the test
equipment on hand to test points, while
it's off. In that way, you can avoid the
tiny transient caused by touching things.
You can get some data on DC voltages
and signals and find out where the signal
stops . •

Now, ' back off and take a look at the
problem. The major cause of such things
is an open circuit that interrupts the sig­
nal or supply voltage, or anything else
that will make the set stop working. That,
of course, is the kind that "just stops
playing"-no smoke or smell . (If you
find a hot one, the location of the parts
that are overheating will give you a dandy
clue.) From statistics, that kind of prob­
lem is caused by a cold solder-joint more
frequently than by any other fault. The
typical characteristics 'of that kind of
defect exactly match what we're seeing.
The joint .opens up, but the "ends" are so
close'together that any.disturbance causes
them to make contact again .

So, get out the well-calibrated eyeball
and a good, big, magnifying glass and
check the area of the trouble. We're all
familiar .with the appearance of cold sol-

TIPOF LEAO

UNDERSIDEOF
BOARD

THERE'S ONE PARTICULARLY VIRULENT

type of intermittent that has been with us
for a long time, and will be for longer : the
"touchy" one. The circuit cuts out; then,
touch a test probe to the circuit any­
where, and POW!. . . the set starts work­
ing again and may work for weeks. It
won' t cut out on your bench, but just as
soon as you take it home, out it goes
again! That can be a time-waster. (I have
a flair for understatements.)

However, there are a few tricks that
can be used when you run into one of
those. They've been worked out over a
long period, so let's have a look at them .
There are several things that'll make it
easier.

Step one: Get all the data you can from
the users. If they say "It quits; then if I
turn it off and right on again, it'll play for
a good while," look out. You have just
gotten a touchy intermittent.

Step two: The usual cause of that is a
very small trans ient. Somewhere in the
circuitry there is a bad connection that is
opening. Any transient causes a surge and
that temporarily restores the connection
and the set works. One of those transients
occurs at turn-on. To avoid it, plug the set
into a variab le-voltage line transformer;
adjust the line voltage to zero, switch the
set on, and bring the line voltage up slow­
ly and smoothly. If the problem shows up
immediately, you're lucky. You can get
some observations and verify what you
found out from the user. Tha i lets you
locate the exact type of problem. No vid­
eo but a raster, loss of sync, color, and so
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It costs nothing to discover the com­
plete line of Heath electronic kits.
Don't miss it Clipand mailthe coupon
now.

It's a great way to
relax in your spare time, resulting in
beautiful things you 'll be proud to
have in your home. And it's easy.The
famous Heathkit illustrated manuals
make it easy for anyone to build
reliable craftsman-like kits.

:
Stereo components, color lV's, com­
puters, test instruments, electronics
educational programs,amateur radio
gear - things you've alwayswanted,
now at low kit prices.

If coupon Is missing, write:
Heath Company, Dept. 020-682

8enton Harbor, MI 49022

Heathkit

,..-.---- ----,
H hid

H••th Company.

I eat t g:~:~~~:~r. III 49022 .

I Send my free Heathkit Catalog now, II I am not currently receiving your catalog. I
I N~me IIAddress I
I City stete__ 1
I CL-730 Zip J.._---_..:._­
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using substitute transistors can cause oth­
er odd problems".

Thanks very much, abed. Useful thing
to remember. Personally, I've never had
too many problems with substitute tran­
sistors, as long as I paid careful attention
to the type, voltage rating, etc. Practically
all that I've used work very well. There is,
of course, the occasional typographical
error in the replacement guides. Usually
it's so obvious that no correction is
needed; sub has TO-3 case and the origi­
nal is an RF amplifer, andso on!

BLEEDER RESISTOR HOT
In this Sony KV-1212U, I get very litt/e

high voltage (5 kV or so), no raster, and
R813, the high-voltage bleeder resistor
smokes. Thermistor gets hot and circuit
breaker trips in 20 seconds. This resistor
is in series with the high-voltage capaci­
tor C902, 1000 pI, 25 kV. Capacitor s/:lows
no leakage on ohmmeter. What's going
on?-L.K., Palm Bay, FL.

Well, this high-voltage capacitor isn't
often used any more . Older sets all had
them . Note that it's connected right
across the high voltage. Resistor R813
(I K, 1 watt), for some unfathomable rea­
son, is connected in the ground return of
this capacitor.

As far as I can see, only one thing could
make this resistor blow up and give you
all of the other symptoms; the high-volt­
age filter capacitor is breaking down!
This is the only place you could get
enough current to blow up the resistor!
I'd try replacing the capacitor and see
what happens.

OSCILLATOR PROBLEM
Got this GE 15XB from another shop.

They had (incorrectly) replaced the fly­
back to cure the high-voltage problems
with no luck. I found an open collector
shunt capacitor (C263) on the horizontal
output transistor. That brought back the
high-voltage but now the oscillator is far
off frequency; too high. I've subbed all of
the parts that should determine frequen­
cy with no luck/ Incidentally; I read only
about 100 pF on C263; it's a .0033.
Thought paper capacitors did not change
value, just opened. Why?-A.B., Roches­
ter, NY.

Take the easy one first! From the very
small capacitance you read, it is probably
the capacitance from the wire spiral that
should make contact with the foil-roll!
Now for the hard part.

The oscillator circuit here is a Colpitts.
Frequency-determining parts are the coil,
C259 (.02 JLF) and C257 (.0033 JLF).
Check to make sure that those two
haven't been reversed. You may find that
the previous "tech" did one of my favor­
ite tricks-put them in backward . If I'm
not mistaken, that does make the oscilla­
tor run high in frequency. Obviously, the
feedback is there since the oscillator is
running, but some of the "constants"
must be far off. Sounds like that to me;
check it. R-E

TRANSISTOR DATA
I need help. I can't find a Sams folder

for this Quasar TS-931; several people tell
me Sams doesn't have,it. Also need sub
for horizontal regulator transistor Q501.
Have schematic, no parts list, and they
show it as PNP; the one in it is an NPN. I'm
lost/-C.R., Norfolk, VA:

This one is hard to locate in the Sams
Index: Try looking under "AH­
19T5931", in folder 1479-3. Quasar Ser­
vice data is in CTY -7.

Q501 isn't a standard transistor. It's a
Darlington amplifier, with an internal
shunt diode. Quasar stock number is
BIR/48S127512. Can't find a cross to
this number in the Guides. You'll proba­
bly have to get an exact duplicate from
Quasar. Get CTY-7 while you're at it.
This is an NPN, but a stock transistor
won't work; not enough gain.

MORE ON BRIGHTNESS SHADING
abed Eiland, Dennisport, MA says

"The horizontal output transistor, Q508,
often develops leakage in the Sony KY­
1710 chassis. That causes shading at the
top of a raster. We've also found that

HELPFUL HINTS
In the July 1979 issue, I saw a hint

from Leon Caldwell on erratic sync in a
General Electric CD chassis. He found
R251 gone up in value. A General Elec­
tric note I 'got later says that they have
found these R251 's to be failure-prone
and are recommending replacing the
original carbon-film types with solid car­
bons. I've found that a 1 watt type works
better. This applies to the CD,C2,L2, and
LB chassis.

They also recommend checking capaci­
tor C274,200 pF, 5kY, which is under the
damper socket. If you find a 300 pF in
here, change it to part No . EP22X15,
which is a 200 pF . The bigger capacitor
makes the feedback pulse higher, and
results in overheating of R251 .

Thanks a lot to W.A. Shingler, Shing­
ler's Radio-TY, Lewistown PA.

code paint usually changes color when
overheated. (Not always!) Look for any
resistor that shows signs of being "off­
color". A good check for those is to use an
insulated prod with a "screwdriver" tip;
put it under the body of the resistor and
pry up gentl y. If the resistor is broken it'll
come in two.

So, there is a partial list of the things
that can cause that infuriating type of
intermittent. Notice the careful use of the
word "partial." I've been around this
business too long not to know that there
will always be more possibilities. Good
luck and happy hunting! R-E
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Kleps 1

Kleps 30

Kleps 10 - 20

Kreps 1

0
+ Am·encon

Heart
~ Association

Clever Kleps
Test probes designed by your needs- Push to seize, push
to release (all Kleps spring loaded).
Kli I 10. Boathook clamp 'g ri ps wires, lugs, termina ls.
Accepts banana plug or bare wire lead. 4¥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 flexib le. 3·segment automatic collet
firmly grips wire ends, PC·board terminals , connect or pins.
Accepts bananaplug or plain wire . 61/4" long.
Kleps 1. Economy Kleps for light line work (not lab quality) .

Meshing claws. 41h" long. J
Pruf 10. Versati le test prod. Solder connection. Molded
phenolic . Doubles as scribing tool. " Bunch" pin fits banana I
jack. Phone tip . 51h" long.

Write for complete catalog of • test probes, plugs, sockets,
connec~s , earphones, h~adsets , miniature components. _
~ A vailable through your local l'fut 10lri'je distributor, or write to:

!...7. R V E INC U B T R I E BIN C.
, N 0 U •~ 133 Spencer Place, Mamaroneck, N.Y. 10543
. In Canada: Rye Industries (Canada) Ltd.

CIRCLE 8 ON FREE INFORMATION CARD

Arm movement
The upper -arm assembly includes a

section of '/ .-20 threaded rod which,
when rotated by the elbow motor, allows
the robot to flex its arm . The threaded
rod, which passes through the threaded
hole in the pivot slide bar, will move that
bar one inch for every 20 revolutions it
makes. Using the dimensions given, this
will produce a maximum travel of 5.5
inches . A motor turning at 6600 revolu­
tions per minute would be required to
flex 'the elbow through 90 0 in four sec­
onds.

The most readily available motor, how­
ever, turns at 10,000 RPM and would
make that action too fast. If we add a
one-inch diameter, 48-tooth gear to the
threaded rod, and a 'h-inch, 20-tooth gear
to the motor, we reduce the effective
speed of the motor by 50% and can
achieve full elbow action in a bit under
ten seconds . Figure 7 illustrates that
arrangement. Note that the threaded rod
has a collar secured to it by a set screw.

UNICORN-1
continued from page 41

to make sure that you have not omitted a
step. It will be very frus trat ing if you are
halfway through assembling the arm and
discover that you have to take it all apart
again to drill one small hole that you
omitted earlier.

DIMENSIONS
41'21-1 x 14%W x 12D

CIRCLE 9 ON FREE INFORMATION CARD

ID[5[jiJiJI
INTERNATIONAL CRYSTAL MANUFACTURING co .. INC .
10 N. Lee. Okl ahoma City, Oklahoma 73102, 405-236-374 1

FULLY TUNABLE
Covers all satellite channels
3.7-4.2 GHz band . -

DUAL AUDIO OUTPUTS
6.2 and 6.8 MHz audio standard .
Others available.

International incorporates advanced tech-
r. ' nology at its best in a fully packaged and

assembled receiver covering all satellite chan­
nels 3.7-4.2 GHz band. Standard dual audio outputs
provided at 6.2 and 6.8 MHz.

EASY TO USE
Simple tuning
Built-in LNA power supply
Output levels compatable with
video monitor or VTR input.

OPTIONS IAv.""'1y to be announcodl
AFC
Remote tuning
Additional audio frequencies

The leM TV-4200 Satellite Receiver with power supply, tuner
contro l circuitry and power cable . Shipping weight 12 Ibs.

Price $1,995

-YOURS FREE.
32-pages of test instruments - from the
latest digital muttimeters to the famous
EICO scopes. Security systems. Auto ­
mot ive and hobbyist products. Kits and
assembled. EICO quality. EICO val ue.
For FREE catalog, check reade r service
card or send 50t for first class mail.

~ 108 New South Road
Hicksville, N.Y. 11801

The world 01
electronics

gee-wizardry
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NOW! For the first time . . . a clear, concise, understandable book
on the Earth's most promising energy source.

Solar Electricity $6t
educa tiona l. co nsumer. and military applica ­
tions. Italso includes solar electricprojects. com­
mercially available accessories the use of solar

cells as light sensors rather than as
power so urces. and much . much
more.

5. Safety light
in handle

\ tells when
\ it's ~n

7.Temperature
control.
Low, high
oroff.

MODEL
51D

6. Stainless
steel
construction

, 8.Eight tip sizes.
Comes with
.0631.0,

9. Converts to soldering iron
with 114" shank type tip

Seeyour distributor or write . . .

1. Operates at 120v,
40w. Idlesat 20w
for longer tipIjfe

3.Cool,
unbreakable
polycarbonate
handle

4. Exclusive
bracket
insures
alignment,
prevents
damage

140 EASY-TO-READ FACT
FIllED PAGES
Loaded with charts, graphs, pic­
tures of actual solar installations­
by World's Foremost Authority
SOLAREX

Most boo ks and articles on Solar Don't take our word for it!
Energy are either jam packed with Take your time. In fact-take two
mind- boggling technical jargon, or full weeks . Order the book. Read it.
they're so basic you can 't find what . See if you do n't completely agree
you really want to know. ~ ~' that this is the best Solar electric
Here for the first time-is a definitive III1 summary you've ever read . If not-

~\~~;;i~fn~1I ~7~~':~ . (~~:t~~~e~;Y!h~P- 1III si~f~~de~~~~~~~~~~:~~;~' I~ail
world's leading experts . . but or credit your acco unt.
written in everyda y language so Only ~~~l l ' Use handy co upo n below or
you can und erstand and put to $695 " " ,~ phone 301-948-0202 .
work the real. significant benefits Ppd " ':" Dealers' inquiries invited .
of So lar electricity in scores of STOCKNO. 37005DR... $6 .95 Ppd.
pract ical ways. both large and small. r __ COMPLETE AND ORDER TODAY __
Must reading for everyone from the ca- CPO-Dep t . l00DR 1335 Plcca rd Drive
sual enthusiast right up to the trained I SOLAREX CORP. Rockvi lle , MD 20850 ' I
solar professiona l. 0 Please send me copies of "Guide to Solar
Nine Clear, Concise Chapters I Electricity" (<I $6.95 eac h $- - -=-=-= I
Covers everythmg from a glossary of I" Shipping & Handling $1.00 I
solar electric terms. how to use cellsand _ TOTAL _
practical solar electric generators. to the I I Md. residen t please add 5%) I
rapidly exploding variety of industrial. 0 Enclosed is __check. _ _ M.a . in amo unt of $ _

_ I 0 Charge to my,' 0 VISA 0 MASTER CHARGE I
SOlAREX CPO-Dept.l00DR I 0 Account No. I :t-

III III Corporation 1335P lccard Dri ve , (Interbank No.) C
II1I1 Rockville. MD 20850 I Stgnature : I §?

Visa/Master Ch arge credit cards accepted I Name I en
PI ! A....f f'HI~ 1 ...,

301-948-0202 Address I <0
Min imum Order $15 (Two or Mor e BOOks)1 City Sta te Zip_ _ _ .. CO'- ~_------ . Mlnlmum Ord..r SI~ 0

RACEWAY
continued f rom page 45

black-and-white are provided.

Adjustment and troubleshooting.
There are two PC board potentiome­

ters that require adjustment; the audio
level and hue . The hue control (R29) is
adjusted for the best contrast. The audio
output (R30) should be adjusted to pro­
vide the desired noise level.

If problems occur after assembly use
the following check list:

1. Are all components in the proper
location?

2. Is PC board wired correctly to the
external components? .

3. Is the power supply voltage cor­
rect?

4. Is a 3.58-MHz clock signal pre­
sent at pin 9 of the AY-3-8603­
1?

5. Is there audio output?
6. Is there a composite video sig­

nal? (See Fig.3 for waveform.)
If a " no" answer is generated by any of

those questions then repair that portion of
the circuit. For example, if a normal
image is displayed, but the players' cars
are not present; then check pin 7 to see if
a video signal is present. If it is not , then
the IC is bad; if a signal is present check
the summing resistors . R-E

rt
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Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

EDUCATION & INSTRUCTION

MAKE hydrogen fuel: Build generators with mate­
rial from Hardware stores . Illust rated manual;
$10.95 ppd . NEGEYE ENGINEERING, Penns­
boro, WV 26415

UNIVERSITY degrees by mail! Bachelors, Mas­
ters , Ph.D's. . . Free revealing deta ils. COUN­
SELING, Box 317-RE8, Tustin, CA 92680

HOME study degree program in electronics engi­
neering. 75 specialized course s also availab le.
For information write: CIEE, P.O. Box 9196, Pitts­
burgh, PA 15224

BOOKS

BIOPHYSICAL MONITORING

WHOLESALE TO DEALERS

Torun yourown clas.lfied ed,put onewordoneachof the linesbelowandlend this form alon9with yourcheck
for $1.50 per word (minimum 15worda) to< ..... ". ,.. . .

" CRIME By Computer" $6.95. Postpaid-300
pages . COMP-U-TRONIX. Box 340 1, Kent , WA
98031

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser­
vices). $1.50 per word prepaid (no charge for zip code) .. . MINIMUM 15 WORDS. 5% discount
for 6 issues, 10% for 12 issues within one year, If prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) 85~ per word
prepaid. . . no minimum.
ONLY FIRST WORD AND NAME set in bo ld caps. Additional bold face (not available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER­
MANENT ADDRESS AND PHONE NUMBER. Copy to be In our hands on the 26th of the third month
preceding the date of the issue (i.e., August Issue closes May 26). When normal closing date falls on
Saturday, Sunday , or a holiday, issue closes on preceding working day.

ENERGY

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 ()

, . ' Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

TELEMETRY transmitters: EKG-$27.50, pulse­
$39.50. Free information. OMNI- TEK. Dept . RE,
Box 1318, Longmont, CO 80501

DEAL ERS: send letterhead for free wholesale
price list of CB rad io and scanner equipment.
FOUR WHEELER COMMUNICATIONS, 10-R
New Scotland Ave., Alba ny, N.Y. 12208 (518)
465-47 11

HOMEMADE power handbook. Solar, wind, wa­
ter, methane gas, wood . Hundreds of pages, illus­
trations, facts, ideas, $10.00. CASCADE LABS,
316 W. Helena, Ellensburg, WA 98926

SATELLITE TV
FANTASTIC 80 Ii!I CHANNELS

Amust fo< allhomeowners and (b·tt·your>elfe<s. Build
a'(Ideo System thewtloIe fam i~ canenjoy! No commer·
cial~ FREI movi~ sports and 'legasShows · worldwide,
Cl)'llal clear reception COIlneels to any ]V set. 100
pages (8 x 11)loaded with photes, plans, kits· TEllS
EVERYTH ING!

Send $7.95 TOC».YlAdcl$2.00 fer lit tt.. lIif "*'). SItJstIctlOrl GuItwItMd

GLOIlAl TV ELECTRON P.O. Box219-B Ma~lond. FL 32751

GRAPHIC EQUALIZER

SATELLITE TELEVISION

Sick of Network TV?
Our __ lotI yoU ge l

ewer 75 chlnnell of I.....•
olon dl,..,Uy from Nltt>­
_Ing _ TVIIIlml"l:
HBO, Showtlme, IUper II.
Ilona, aportl ond mcwIll
from otOUnd lhe wortd.

Our 75-page c.talog and Information book tall the
whola storyl Inexpensive dishes, high proofeecls,
computer aiming softwareI Specs,Kits and morel
Send$7.95todayI

24-hour C.O.D. Hofllnf ~
(305) 869-4283 rW-
SPACECOAST RESEARCH

Dept Q, P.O. Box442,Alt.montll Springs, FL32701

4GHZ GaAs FET's $45.00. PCB's parts available
now. Information $4.00. EWG, 38005 Pueblo,
Hink ley, CA 92347

ANTENNA azimut h and elevatio n for all Western
Hemisphere geostationary satellites. $3.00 and
your latitude and longitude. Free sample SASE.
DAVID FREY, Box 2591, Satellite Beach, FL
32937

SatelliteTVi
FO R THE HOME

TWELVE .bands/channel $100.00 kit stili avail ­
ab le; see May 1978 R/E cover story or write :
SYMMETRIC SOUND SYSTEMS, 912 Knobcone
PL, Dept. R, Loveland, CO 80537

1 2 3 4 ,5

MOBILE 60 watt 5 chan nel $47.99 postpaid mon­
eyback guarantee. Hurry! limited closeout. MA­
JESTIC SALES, 33 Vineyard Avenue East, Provi ­
dence , RI 02914

6 7 8 9 10

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
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Mall Coupo.!!.~r...yourFREE Copy . Dept. RE
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CD
CXl
o

:l>
Co
C
CJ)
-(

3.25

3.95

1.49

3.50

3.25

7.95

Z80 ·S 10/0 2,5 MHz 30.50
Z80A· SIO/ 0 40 MHz 36.70
Z80·SIO /1 2.5 MHz 36.00
leOA ·SIO / 1 4.0 MHz 44.10
Z60·SI0 / 2 2.5 MHz 36.00
Z80A·S IO/2 4.0 MHz 44.10

OPTO SALE
l .E.D. lAMPS

LED209 r-t 3 mm Red .09
LED2 11 T-l 3 mm Green .19
LED212 T-1 3 mm Yellow .14 /

LED220 T-H~ 5 mm Red .11
LED2~ T·1l-i 5 mm Green .24
lED224 T·H 4 5 mm Yellow .16

DISPLAYS
FND357 .375~ Common Cathode .99
FND367 .360" Common Cathode 1.24

(high b<ightness )
FND500 .500" Common Cathode .99
FNDS07 .500" Common Anode .99
FND560 .500" Common Cathode 1.24

&igh brightness)
1.24FND567 .500" mmon Anode

(high brightness)
Dl704 .300~ Commo n Cathode 1.29
Dl707 .300" Common Anode 1.29
Dl747 .630" Common Anode 2.29

ISOLATORS
IlD74 g~~~~~ol~a~ 1500V 1.29
Il074 1500V 3.95
MCT6 Dual Opto Isolator 1500V 1.29
TlL11l Optc cc upe r 1500V .54
4N26 Opto Isolator 2500V .54
4N32 opt c Isolator 2500V .69
4N33 Optc Isolator 1500V .65
4N36 Optc Iso lator 2500V .79
4N37 Optc Iso lator 1500V ..65

74l S447N .59
BCD to 7 segmenl decoderI driver ole

Pric e

2.5 MHz $10.40
40 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 MH.t $22 .35
4.0 MHz 28.00

MOS MEMORIES
MOS Static RAM's

TMS4060·30
4K (4K x t ) 300 05 22 PIN
TMS4060-20
4K (4K x l) 200 05 22 PIN

UART"s
AY5-1013A 3.95
o 10 40K BAUD 40 PIN
AY3·10 15 4.95
010 30K BAUD 40 PIN Single 5V supply

MOS Dynamic RAM's

1K CMOS RAM
5101 6.95
1K (256 x 4) 45On5 22 PIN Low Power

4K CMOS RAM
P4315-45L 4K (4K xl ) 45005 18 PIN 14.95
P6504 13.95
4K (4K x 1) 550ns 16 PIN 110MW
P6514 16.95
4K (lK x 4) 4SOns 18 PIN 110MW

SHIFT REGISTERS
3341APC FIFO 1 Mtiz 5.50
3342PC 64 Bit Shift Register 4.45
3347PC 80 BIt Shift Register 3.95

2102·35
1K (l K x 1) 350NS 16 PIN
P211 1-45
1K (256 x 4) 450ns 18 PIN
P2112-35
1K (256 x 4) 350ns 18 PIN
2114L
Low Power 4K (1024 x 4) 3OOn5

~Zi1og

ECl RAM
10410ADCIHM2106 SpeC'al l.95
256 x l 'Bit Fully Decoded 15ns 16 PIN

Z6G-CPU
Z60A·CPU
Z8G-PIO
Z60A·PIO
Z60-CTC
Z80A ·CTC
Z60-DMA
Z80A·DMA

Part No.

Z8001 $195.00 16 Bit CPU wttn segmented address space
to a Megabytes ,

28002 $150.00 16 Bit CPU with non segme nted add ress
space 10 64K bytes .

All Products Stocked in Depth
Largest Zilog Inventory

SCR's and TRIAC's
.34 SCR 5 amp 4QOVT0- 22O
.97 SC R 8 amp 200V TO·220

1.09 SCR 12 amp 200V TO·22O
.99 Triac 6 amp 200V TO·22O
.95 Triac 8 amp 400V TO-22O

1.45 Triac 12 amp 4QOV TO·22O
1.45 Triac 16 amp 400V TO·22O

Bi-Fet OP AMPS

C l 06D
TIC1 16B
TICl26B
TIC216B
TIC226D
TIC236D
TIC246D

1980 IC MASTER
over 2700 PAGES

Complete inlegrated circuit data selec tor. Master
guide to the latest I.e:s including microproce ssors
and consumercircuits. 45,000 device types listed.
5,000 new oevce types add ed. Comple te new sec ­
ton on MPU boards & Systems.

Free Quarterly ~
Updates Special $49 .95

ito~ig~ 2:~g ~~pow8r icgg~~ ::: b'~~~-~~inpllt
Tl072CP 1.19 Dual low noise TL084 CN 1.95 Ouad J·F ET input
T L074CN 2.35 Quad bw noise

SUMMER 10' , qty uiscoun; on 100 preces per uevrce Iype
(otter valid unti l Augusl 31. 1980) '

SPECIAL "ACTIVE IS AGGRESSIVE"

DUAL·IN·UNE - LOW PROFILE - I.C. SOCKETS
CONTACTS PRICE CONTACTS PRICE ,-
8~ ~ ~~ ~

~~~~ :g ~~~:~ :~~ .,..,
16 PIN .17 40 PIN .39
20 PIN .19

• l OWEST PRICES ANvWH ERE FOR THE HIGHEST OUALITY . AN
UNBEATABLE COMBINATION . SOCKET SALE

EPROM'S C2708
1K x8 450ns
TMS2532
32K (4096 x 8) 450 ns
TMS2716
16K (2K x 8) 450 ns
(3 power supplies) T.I. Version
C2716/TMS2516
16K 12K x 8) 450 ns
(Single 5V supply-Intel version)

' Memory
special

,of the
month

Part No. Price Part No. Price

6800 56.50 6502 59.95

!,8~2 11.95 6504 9.95

6505 9.95
6810 3.75
6820 4.95 6520 6.95
6821 3.75 6522 9.95

6850 3.95 6532 13.95
6852 3.75 6551 1~.95,

- ~

MICROPROCESSOR
CHIP SETS

58.95

LINEAR I.Co's
LM30 1AN-8 .34 LM723CH .69
l.M304 CH .89 l.M7 23CN·1 4 .49
l.M307N· 6 .29 . l.M 725CN·8 1.25
l.M308N ·8 .69 l.M 733CN·1 4 1.59
l.M308C H .95 l.M 739CN·14 1.29
LM309K 1.29 l.M 741CH .65
l.M3 10HC 1.49 l.M 741CN· 6 .44
l.M311N ·6 .59 l.M7 47CN·14 .59
l M317T 1.49 l.M748CN·6 .39
(TO·22 0) · T BA810DAS 1.29
l.M316N ·8 1.45 l M1458N·6 .49
l.M3 18CH 1.75 . l.M1466N·14 .69
lM324N .59 l.M 1489N ·14 .69
l.M339N .59 l.M3046N·1 4 .99
l M348N·14 .99 lM3302N·14 .55
lM358N·6 .79 lM3403N·1 4 .89
l.M360N·14 1.19 lM3900N .49
l.M55 5N·6 .49 l M4136N·14 .99
l.M5 56N-14 .49 UlN2OO3AN .99

CMOS PLASTIC POWER
CD4000BE .19 CD4021BE .99 CD4046BE 1.25 CD40e l BE .29 CD45~BE 1.75 TRANSISTORS
CD4001BE .39 CD40~BE 1.29 CD4047BE 1.25 CD4oe2BE .29 CD45 26BE .99 TIP29 .39 NPN 1 AMP l 00V
C04 002BE .34 CD4023BE .39 CD4049BE .69 CD40 85BE .79 CD452 7BE 1.45 TIP30 .39 PNP 1 AMP l 00V
CD4Q06BE 1.29 CD4024BE .79 CD4050BE .69 CD40e6B E .95 CD4528BE .99 TIP31 .42 NPN 3AMP 1OQV
CD4007BE .29 CD4025 BE .39 CD4051BE .99 CD409 3BE .79 CD4531BE .99 ' TIP32 .43 PNP 3 AMP1 00VCD4Q06BE .84 CD4026 BE 1.79 CD4052B E 1.25 CD4099BE 1.75 CD4532BE 1.50
CD4009BE .69 CD402 7BE .49 CD4053BE 1.25 CD41 04BE 2.95 CD4539BE 1.15 TIP41 .59 NPN 6AMP 100V
CD4010BE .69 CD4028B E .89 CD4060BE 1.99 CD4502BE 1.45 CD4543BE 1.65 TIP42 .64 PNP 6 AMP100V
CD4011BE .49 CD4029 BE 1.29 CD4066BE .89 CD4508BE 1.99 CD4 553BE 3.95 TIP1 15 .59 PNP 2 AMP .60V
CD401 2BE .39 CD4030 BE .79 CD4068 BE .34 CD45 10BE 1.25 CD4555BE .89

TIP120 .64 NPN 5AMP '60VCD4013 BE .59 CD4033B E 1.79 CD4069BE .34 CD4511BE .99 CD4 556BE .89
CD4014 BE .89 CD4034 BE 2.99 CD40 70BE .49 ' CD4512BE .99 CD4581 BE 2.25 TIPl 22 .74 NPN 5 AMP1 00V
CD4015BE .69 CD403 5BE 1.39 CD407 1BE .39 CD45 14BE 2.45 CD4582BE .99 TIP125 .74 PNP 5 AMP 60V
CD401 6BE .59 CD40 40BE 1.89 CD40 72BE .29 CD45 15BE 2.45 CD4 584BE .89

TIP127 .85 PNP 5AMP 100VCD4017BE .69 CD4041BE ' 1.75 CD4073BE .54 CD4516BE 1.75 CD4 585BE 1.50
CD4018BE .89 CD4042BE .89 CD4075BE .59 CD4518BE 1.25 CD4702BE 9.95 TIP2955 .83 PNP15 AMP. 60V
CD4019BE .69 CD4043BE .99 CD4076BE 1.29 CD4519 BE .89 CD4724BE 1.95 TIP3055 .70 NPN1 5 AMP 60V
CD4020 BE 1.39 CD4044BE ; 99 CD4078BE .45 CD45 20BE 1.25 FT3055 .59 NPN 10 AMP 60V

Part No. Price

8080A 55.95
8085 11.95

..
8212 .. 2.75
8214.. 3.95
8216. 2.95
8224 3.45
8226 2.95
8228 '4.98
8238' 4.98
8251 6.95
8253 10.95

8255 6.95
8257 10.95

8259 12.95

,­
16K MOS DYNAMIC RAM's (16 PIN)

416·3 (2oons) CERAMIC 56.95

CIRCLE 16 ON FREE INFORMATION CARD 79,



WANTED
EIMAClVarian tubes 304TL, 4CX1000, etc. Also
need 53, 6L6 metal, 7F7, 7C5. TED DAMES,
W2K UW, 10 Schuyler Avenue, North Arling to n,
NJ 07032. (201) 998-4246, (800) 526-1270

PRE-WWII and early te lev ision sets wanted. Will
pay top dollar for any set featured in June Radio­
Elect ronics issue ARNOLD CHASE, 9 Rushleigh
Road, West Hartford, CT 06117

WANTED SB-301 and SB-401, if want to sell
wr ite to: P.O.B. 274, St. Joe, MI 49085. Include
pr ice.

RESISTORS 3¢ ea
QUALlTY'I .W & 'I,W 5 % CARBON FILM RESISTORS
THAT MEET OR EXCEED CARBON COMPOSITION
TYPE SPECIFICATIONS. ALL VALUES FROM 2.2 OHM
THROUGH 4.7 MEG. STOCKED. ORDER DIRECTLY
OR SEND FOR CONV ENIENT ORDER FORM AN D
DATA SHEET. NO MINIMUMS 3¢ EA PLUS $ 1.00
SHIPPING. BULK PRICINGAVAILABLEUPON REQUEST.

JR INDUSTRIES 5834-CSWANCREEK
. _ _ • . • TOLEDO. OHIO 43814

FOR SALE
CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsb urg h, NY
12901

T.V. f1yback transform er performance teste r
$9.95, dynamic capacitor tester $29.95. Fully
assembled with instruct ions. WILLIAMS LABS,
9500 S. Heights, Box 143, Littl e Rock, AR 72209

ALARM systems! Burg lar , f ire, car. Finest equip­
ment ! Save! Free catalog! AAS, 186H Oxmoo r
Road, B'ham , AL 35209

TELEVISION downco nver ters 1.6-2 .7 GHz
$99.95 postp aid . Details for stamp. GW ELEC­
TRONICS, POB 688, GREENWOOD, IN 46142

QUALITY stock and custom control panels and
switch plates for computers, industry , home or
auto . Free, flyer. COMPUTER SPECIALTIES, 4
Fernandes Drive, S. Hadley, MA 01075

DEAD or alive-receptacle safety tester. Tran­
sistorized small plug-in unit indicates wiring con­
dit ion befor e or aft er electr icity is connec ted.
New-essent ial for house wiremen, electrical in­
spectors, elect ricians. $15.00 COB, Box 10194,
Sarasota, FL 33578

HAMS , CBers, SWLs-elght character morse-A­
word morse code reader; RTTY reader. Decodes
signals off the air. Send for deta ils. MICROCRAFT
CORPORATION, Box 513R, Thiensville, WI 53092
1-414-241-8144.

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

LASER handbook with burn ing, cutting, Ruby
Reds, Co's, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

" 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

1. 5 Volt, 3 amp, Regulated Power Sup-
ply. Great for TTl Pro jects $19.50
2. EMM 4200A, 4K Stat ic RAMs, Ceramic
A local mem ory boards manufactu rer
closed. We bou ght the new memory
boards and took these 4200A sta tic RAMs
out. They are tested and 9O-day guaran­
teed 100% good.
Prime tested 4200A 4K RAMs $5.50 ea .
3. Super Saver. Micro PD411, Ceram ic 4K
x 1 dynamic RAMs 8 for $10.00.-VIS<-BELTRBNIKS

5151 BUFORD HIGHW AY ...DZ'

ATLANTA, GA 30340
404-458-4690

Up to
15 % Discount
on TRS-80's

26· 1051 4K lEVEL I. $424.00

26·1056 16K uv a II $715.00

1-800-841·0860 TOLL FREE

MICIl6 MANAGEMENT SYSTEMS. INC.
Downtown Plaza Shopp ing Cente r

llS C. Secon d Ave .. S.W.
Cairo , G eorgia 31728

(912) 3n ·7 120 Go. Phon e No.

RADIO & TV tub es 49¢ each. One year guaran ­
teed . Plus many unusual electronic barga ins.
Free catalog . CORNELL, 4217-E Univers ity , San
Diego, Cali f. 92105

SCANNER/monitor accessories -kits and facto­
ry assemb led. Free catalog. CAPRI ELECTRON­
ICS, Route 1R, Canon , GA 30520

FREE cata log, IC's, LED's, semi's, parts. CORO­
NET ELECTRONICS, 649A Notre Dame W., Mon­
treal, Que., Canada H3C 1H8. U.S. inquiries.

RECONDITIONED test equipment. $1.00 for cat­
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo , CA 94806

SAVE up to 50% on name brand test equipment .
Free catalog and price list. SALEN ELECTRON­
ICS, Box 82-M , Skokie, IL 60077

RAW speakers and finished systems for Hi-Fi and
Sound Reinforcement. Also cabinet plans, hard ­
ware, grill e cloth, crosso vers, microphones, ac­
cessories, much more . Inform ation-packed cata­
log, $1.00. UNIVERSAL DISCOUNT SOUND,
Dept. RE, 2243 Ringling Blvd, Saraso ta, FL
33577
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Take 2,0% Off
AnY Order

Tot aHng $~~
Or More .

l O-QU AD PHON O JACKS, 4 RCA juks on 2 x 1\')" B.lke lite s tri p, (.. 6249) • .•. • .•• 2.99
50-RCA PHONO PLUGS, popular ilud io/s pe .iker plugs. 100% materl.l, (" 3293) • .. . . 2.99
2S-MINI PLUG & CABLE SETS, 3.Smm plug, 6' insul ated 2 co ndo leads, (" 6169) •••• 2.99
2S-MAGNETIC DISCS, Plu t. Uoy 13/16 di a. x 1/8" d iscs, ("629-4) . • . . . . • • . . • ... . . 2.99
2S0-PRE-FORMED DISCS, CJIPS w/leads for PC use, milled n lues, (;'2605) .• • . . •. • 2.99
3D-PLASTIC POWERS, 25 w.U, npn & pnp, 50-200 bvcb o, TO- 220, (" 6237) ... • • • . 2.99
100 -2 WATT RESISTORS, assert ed carbons, films etc. some 5%ers, (" 6238) 2.
24~ lM-340T VOLTAGE REGULATORS, untested TO -220, m. y incl. 5-24V, (" 2635) • 2.
l SD-POLYSTYRENE CAPS, assorted tyP" , styles, & sizes, . 11 good, ("2 729) 2.
200-COI LS & CHO KES, asst. RF, OSC, IF, and pe.ldng types, (" 6283 ) • . • • • . • • . . . . 2.99 ·
50 ~POWER TAB TRANSISTORS, plastlc NPN, TO -220, asst. types, un tested, (" 2425) 2.99

~~i~~I~~vY BTR~h~:~T'~I:k~! i t~p~:n~~~ht~::r i~~:t;:I:i:,,~s~y~e:jl(~)6~~~!.:':': ~ :::
l00-TTls, 7400 se ries, inc l. g" les , flip -flop s, etc . untested , (11 6226) . . .. • • . •·• ••• • .. 2.99
S.BRASS LO CKS, with key, 1 \) " long, for doo rs, window s, etc. ("6253) .. .. . . . . . . • 2.99
2S0-MO LEX SO CKETS, "on-a-st rip" , make your ow n pc soc ke ts, 1"6255) •• .• •• . •. .2.99
SO.MINI POTS, pc stvle, single tu m, assor ted valces , 1" 3345) • ••••• .• .•• .• . . . .• •• 2.99
20-JUMBO RED LEOS, 3V 10 rnA, l OO~ good materl al, red dom e len se, h' 3369) • ... 2.99
3-S0UND TRIGGERS, sound act ivated .amp, SCR trigg ered , on 3" beard, (" 3625) • • 2.99
SO-TRANSISTOR SOCKETS, usortmenl m.ay includ e; TO-19,5,66 ,3, etc , ("3845) . • . 2.99
l 00 -CABLE TIES, 4" non-s lip whi te plastic, like Ty. wr" p , ("5218) .. . . . • •. • • • • • • • ..2.99
lS 0. FEEDTHRU CAPS, ass orted types & sizes , for RF, UHF, etc, 1. 5668 A) . . . . . • • • • .2.99
250-1.4 WATT RESISTO RS, asstd. carbons, carbe-tllms, some 5%ers, (. 5797A) •• . . . .2.99
l 00- PLESSY CAPS, cer"mic b loc ks in assorted sius & values , (11 6221) 2.99
3D-HO BBYLEOS, .assorte d Iyp" & colors , mos tly d ims, some good, (. 6225) • • . . .. . 2.99
150 PC.-HEATSHRINK, slip-ower type, shrinks 50%, like Thermo-fit, (" 6239) •• . • • •• 2.99
30-NE-2 BULBS, neon , for 110 VAC, requ ires rnistor , (not inc U (.2613) ••••. • . . . ..2.99
l 00-METALlIC RESISTO RS, mos tly YJ, wat ters, . ut. val. 1-5% tot (11 6280) . . • . . • • • • .2.99
lOO-POWERS POWERS, 3 10 7 ",,,n power r" istor s, (. 628" .. .. . .. • • • • . • • • • • . . . . 2.99
25-C RYSTALS, asserted types, som e H6/U, som e frequ enc y mu ked , (" 6256) . . • • • •. 2.99
150- SUBMINI IF TRANSFORMERS, .asst. ml y incl ud e; OSC . "nlenru., etc. (.6259) .. .• 2.99
6O-SQ UARE O HM RESISTORS, pr ime resistor s, .asst. value s, Kr. b 'emt (" 6261) . •• • • 2.99
3D-MICRO MINI REEDSWITCHES, 1" lone. for .alums, rrl .ay systems, r ic. (. 6263) • 2.99
200 PC.· CAPACITO R SPECIAL, asst. myl.ars, pol ys, micas, etc. 100% good , (lt 6264) 2.99
20-PUSHBUTTON ALARM SWITCH, SPST, momen l.ary, NC, w/ h.-rdw u r , (. 6267) ••• 2.99
500- PC.-H ARDWARE SURPRISE, (-" pprox.> 1 lb . • ss l. sc rews , wu hHS, etc. (lt 6271) V )9
30-9V BATTERY CLIPS, SRJIP connec tor , cod ed , insul.ated lead s, 1" 6286) • •••• • • . . . . 2.99
6-W ATCH GUTS, S-fund ion, LEDstyle, assert ed sius, unt es ted , (11 6287) .• .••• . •• •2.99

~g:~,e:6Li ~1~T{E~I~EK~,D~ic:~t~I;, ~~n~~l~' ~~~~urlfe62(:~2~~! .:.:•.: ..•.•.•.: .. ~:;;
40-LEDITRANSISTOR SOCK ETS, " sn. p-in", 3 pc leAds, fOf" TO -S,18,46,etc , (1f6291) 2.99
2QO-PIUC ISION RESISTORS, YJ,W, 1%, axia l (1f2428) . • • •• . . .... •• ••• • • . ••• • • . . . . •2.99
l S ~MOTORS MOTOR S, asst d. siz" speeds & Iypes, 1.5-12 vol ts, (lt2S51A) • • • •• • . .2.99
l S0-LONG LEAD DISCS, prime, marked caps , assoeted material, (#2 598) . • .. • •.• • • .2.99
l 00-PLASTIC TRANSISTORS, untest ed , TO- 92, "lsI. Iyp" (N2604) ••..•• .• • •. . . .. •2.99

~~:~~f~s~~16~~~~c~~~r~~~~~,e~p~:;S;n~~~:~~~:'d~~~~6~,,'1~~;: (. i747i.:': ;:::
2S0-HALF WATTERS, lOO~_. co lor -coded resl stoes, u st. v"lu" , (.3046) •.•• • • .. . • . 2.99
2S-SlID E VOLUME CON TROLS, v"r ious VAlues & tyP", for Hi-FI, etc. (N3057) • • • . • 2.99
50. UPRIGHT ElECTROS, 100%, assert ed v"lu es & YOU"K", m.arltrd, (lt3 226) . • •• .• . 2.99

SENDfOR fREECATALOG

POIYPIHI;
,. .0. BOX 942, R8

SOUTH LYNNFIELD,
MASS. 01940

We hi. ... MASTERC ARGE, VISA, Chec k, a.C.O.D.'.
Orel. r by Ph_e .r M.II . Mill. Order : USA & canad a;
$10, F.rel&:n; $25. PI• • • ••tat . Cal . M•• & De. ertp­
U_, Naill. & MOllt h .f ••pd"• • PI . ... lRel... tor

~r~r:II~[$~,Ht~:DFL~::s:) . ~S,~ 'icc~un::~~nlM::t
b. IIsled & rat . d In 0&1 ) M.I·3o. ($ 25 ," Inhnu",).
PHONEI (fl U) 245·312 1
·C.O.D. ORDERS : ' .y",o"t Mud be ",ad . vi. Cuh,
....tal M.noyOnl. r, . r C. rtIf1tH1 Check. C.O.D.
h. • •

80
CIRCLE 40 ON FREE INFORMATION CARD



...".'"no
no,.
'n,.,.
,~

D'(;'·KEY
CORPORATION

Quality Electronic Components

11M PLATiD wanWItAP
too6oo (. " ... .....:..

.......... 1 II
1 ......_,;" . •. • . • . . • • . • . . .11 U S ' 60 '

n===E::::::::::::'::::Ji: is ··5-5
20 _ _ 71 ' .M 61.•
22 ~ . . . • 7.20 60400
, U 7.41 " .DO
21 * ... 1.OS US lUI
.., _ 1.S&14.'! auG

0010 INLAY 'MIll WItAI'
.... e-t I ..M.~~
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:13 ': M :,. 1.S4
.13 t.'" ,n ' 1.54
.14 9.52 .1' 1..504
.14 9.1'1 ,11 1.54
.14 9.11 .21 1.11
.13 1.94 .1' U 4
.14 ' .52 .1' 1.54
.14 9.90 .21 1.11
.16 11.20 .24 2.00
.14 9.52 .21 1.74
.15 10,11 .22 1.U
.1' 11.30 .24 UIO
.27 15.1' .2t 2.)5
.14 ' .90 .21 1.11
.11 1l.50 .2'4 '1.00

:B l t~ ~ t~ ~U~!
.14 9.90 .21 ,' .."," 11 ." ""~'.16 1U 2 .24 .
.21 14.42 .21 2.35 19.$3
.23 ls .n .U - 2.71 13.1
.24 17.01 .)6 1.04 ' 2S.U
.17 lUI .2. 2.00 16.6
.21 1.11 14.10 .... :US l'.ut

:~ U~ · · ~g~ :3 U~ ~:~
,)6 3.07 :Z:U2 .45 3.79 :l1.54l
.23 1.92 15.95 .29 2.46 20.""
.23 vn 15.95 ..» nl 23,15.
.23 1.92 15.95 .... 1.75 3l.2~

:~ ~::~ ~:t.i :ll tr. ~: l~
.23 1.92 15.95 .29 2.46 20.41
.24 2.06 17.10 .33 2.71 23.15

~ Hi ~:~ :* ::H5:5 ;
.&3 7.06 51.71 .92 1.11 U.5 5.n 1.91 16.:14 .13 2.71 n.n
.35 2.93 24.6' .44 3.n 30.'"
.31 3.19 26.51 .50 4.22 35.1•
.SO 4.21 3S.te .51 4.95 41.2"
.64 5.42 45.13 .' 5 5.51 45.19:

~ u: ~:~ ::i ~:g ~:~ ;
.40 3.42 2l.45.54 4.64 31.' 1
.50 4,21 3S.te .59 5.10 42.45 .

:~ ~:: ~~ :~ a: ~:: ~
.54 us 37.95 .60 5.13 012.151
.10 5.t3 4U 2 .17 ' .64 S5.2t'
.' 7 7.46 62.10.92 7.tS 6S.Jt­

1.17 10.01 13.41 1." 9.92 12.62
.15 ' .31 53.10 .11 ' .94 51.13
.90 1.n 64.22 .99 US 10.3& '

1.17 10.01 13.47 1." " .92 82.62

: :~ lH1~~ t~ :::e l!H!i
1.51 13.43 111.17 1.56 13.41 HU I
1.13 "'I 1).62 l.21 10.11 90.51
1.54 13.13 1090401.5513.21110.51

- 1.91 17.00 14U3
lOUO 1.54 13.1. 109.16
~......lJl...ll.lll .U' :

»c
G)
c
(J)
-l....
coco
o
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BUSINESS OPPORTUNITIES

only

HOUSTON

Stnd Chtck or MontY ORt" II: P.O. BOll 2201R.
tutu, City. CA 90230. C.... r11idttm IlhI
a" MIn Ill. Add 51,00 toto'ttf po1lall and IIIncIinI
Mn tll' Cbrtt IIld VISA wtk OlNd, film inc... 'fOU'
IrIt1tb1n1t IllImbM IIIdnpirltion djl. 'M1h orcIet.

PHONE ORD ERS: (213) 641·41164

@ Today!!!

ANCRONA

PORTLAN O TUCSON
1125 N.E. 81 nd "''It . 45 18 E. B.oecho.y
Ponl en d, OR 9 72 20 l UCl on , AZ 8S7 11

lU l l 214·5... 1 1HZ) 111·2""

ELECTRONIC

TECHNICAL

DATA

Package Offer

SUNNYVALE

LOOK AT WHAT YOU'LL GET!

Intersil Deta Book 1141
Motorola Master Catalog 338
Motorola 1980 Price List 48
Motoro la Zener Diode Manual 266
Enr Function Generator Data Book 52
Enr Price List 8

Take Advantage

of This Offer

SANTA ANA
1300 E. Edcng. r A".
S, nl' A" •. CA 92 705

pt4) Ml ·Ml4

ANCRONA
HAS ANOTHER

Tab l
p....

105<4 E. El CaminO R..l
Sunnyv.l e, CA 94087

1411) 241·4121

CIRCLE 45 ON FREE INFORMATION CARD

ATLANTA
3330 PIedmont Rd. N E.

Atlanl., GA 3030 5
1404} 11l·11 ..

CULVER CITY
11080 J. ff. ...on BlVd.
Culver CIty. CA 90230

lt lJ j ltll ·UII

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

MECHANICALLY inclined Individuals d~slrl ng

ownership of Small Electronics Manufactu ring
Business-without investment. Write: BUSINESS·
ES, 92-R , Brig hton 11th, Broo klyn , NY 11235

•

"AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered. Burning Cutting. Rine. Pistol.
Pock et. See in Dark-Shotgun Direct ional Mik e­
Unscramblers- Giant Tesla-Stunwand- TV Disrupt­
er-Energy Producing, Surveillance. Detect ion, Elec­
trifying. U.ltrasonic. CB. Auto and Mech. Devices. Hun­
dreds More-All New Plus INFO UNLTO PARTS SER­
VICE. Catalog $1. Inlormatlon Unlimited, Dept.RS Box
716 Amherat,N.H. 03031.

I .. lI el" light th~ candle of understandinq.
, Contact your local cha pte r of th e

Epile p.sy Foundati on of Ame rica . .
I Or write Epilepsy. Wash ingt on. D.C. 200.16.

(l"n,r,",m tll 'f/ th,. /urmr r S a' m"ill Ep,/"pJUII, aq ru' .J

' LED projects, bargraphs, VU, oscilloscopes, con­
trollers, clocks, $3.50 . EMERY ELECTRONIC EN­
TERPRISES, 731 N. Olive, Anahe im, CA 92805

DIGITAL multlmeter kits handheld, best quality
0.1% accuracy. The lowest price in America
$67.50 write: E. G'.TRONICS, 8254 Green leaf Cir­
cle, Tampa FL 33615

ELECTRONIC reado ut of temperature, pressure,
. voltage for car or boat. Fully automatic scan .

Complete wiring' plans $10.95 ppd . to DUNLAP
ASSOCIATES, P.O. Box 491, Elizabethtown, PA
17022

-' Investme nt unnecessary . knowledge not reo
Y quired . sales handled by professionals. Idea l

hom e business. Write today fo r facts '
Pcstcard will do. Barta-RE-F, Box 248,
Walnut Creek, CA 94597.

DIGITAL fuel gauge: 2';"digit , 10 led scale. All
part s, PCB layout, $24 .00; Digital auto compass!
Plans $3.50 each, Info rmatiqn 50¢. TS RE­
SEARCH, 970 South Anaheim Blvd , Suite 113,
Ana heim, CA 92805

PLANS & KITS

PARABOLIC scree n mesh dish kit. Good to over
4 GHz. Pre-cut and ready to assemble. Sizes up
to 16 foot available. Business size S.A .S.E. for
details to MARBLE ELECTRONICS, 32 Sea
Street, North Weymo uth, MA 02191 f C ~

BUILD an LED pend ulum for your digital clock.
$3.00 for plans to: LEPIOR, 1572 Balein Ct., Hay­
ward , CA 94544

SATELLITE spherical T.V. antenna easy to build
from loca l parts for $200.00. Detailed plans
$20.00. GEMINI T.V., 183 Lamport Blvd ., S.I., NY
10305 •

SPEAK ERS. Save 50%. Build your own speaker
system. " Free catalog" write: MC GEE RADIO,
RE 1901, McGee Street, Kansas City. Me 6·4108

PROJECTION TV . . . Convert your TV to project
7 foot picture . Results equa l to $2,500 projector.
Tot al cost less than $20.00. Plans & lens $16.00.
Illustrated information free. MACROCOMGK,
Wash ington Crossing, PA 18977 •

"PCB as low as 15¢ sq- in, free dr illing , also PTH.
INTERNATIONAL ENTERPRISE, 12507 Brent ,
Cerr ito s, CA 90701

PRINTED circu it boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westla nd, MI 48185

l"n~IOOc..,.."",,· . M.>" ' ~~ •
~t;:l~M~ S und25e fo r o u r c<lta logftHJtuflng \ SOLID'STATE SALES WE SHIP OVER 95%
lL....ophorlll coo ~ch.JioO· T ra nSls for S d n d Re c t if ier s , P O BOX 74D OF OUR ORDERS THE
o..do.'for Ch4rye $20 00 145 H 'lmps hlrt· St .. Cmnbfldg e . Ma s.~ • • r: . DAY WE RECEIVE THEM
'.,~,~"",d ",,,,-...OO SOMERVILLE. MASS. 02143TEL.1611/ 547·7053

ll NlAR CIRCUITS
l""20 1 - ,l'S
lM270 -I!O
l MJOl l1. - .~

l~ : ~
l M] l' _ 1 20
l Mn-4 _ II':>
l Mm _ l l 0
l MR - .70
l M)5' _ I ~

l MJn - 100
LMllIO _ ~

lM3I2 _1 ~

t~e.:_ lrl'S
"'QPC - ' 20UoII_ _ 116

CAlOl' _ 1 M
CAX*> _ "­
CAlON _ ...
l M1lO _ l !>O
l~ _' SO

l~-' f(l
l M566 _ ,<1$
l MW _ 15
WI - 200"' - ..
~ :\~
"".""" .""' - "110 _ -4!t
7110l _ -to
~: ~:'Dt~ _30
l loll3 IO _ 1 M
USI _ 50

""' - "IO-=C - 1 10
-41)5 _ M
lfXJlS -I 2S
"'f.'l>o'Ol '50

DIP SOCKETS

1-4lS I 5J - 1 1t
1-4LS1S!1 l1 t
1-4lS IM 1,1'

~:t~ : ~ : 1:
7~1&2 _ 1.10
7-4l S1" _ 120
7~1104 _ 120
7-4lS1e8 - 1 25
7-4l S1. _ 125
7-4l Sn O - 1 70

mil~ : is
~ill l~ - i~
~~:~ : : ,~
14lS 11o' _ 1 11':>

~~~: ::
7-4lS191 1 'Cl
7-4lS2-40 _ 2!.o
7-4lS2-41 _ 2 11':>
7-4lS2 42 - 3 00
7-4lS2U _ 275
7-4lS2-4-4 - 2 50

~:t~~ - I ~
J-4l$25t _ 1 50
7-4l.S8 - 1!.o
7-4lS2e6 - 70
7-4lsnt - 10
7-4lS2tO 10

''''''' ..7-4l.SJ'K 1 !SO
1-4LS2t1 - l!.o
J-4lS3v.t - 10
J-4lSJ6I - 10
J-4lS361 - 10
104U)81 - 10
,...". "
7-4l.S371 - 27S
1-4lSJII - 50
7~ _ ,.

SANKEN AUD IO POWER AM PS
Sil 010 G l 0WATIS . . .. $ 7.50
Si 1020G 20 WATIS $13.75
Si 1050 G 50 WATI S $2-6.90..

.22UF 35 V 51$1.00 4.7UF 15V 5/ $1.00

.47UF 35 V 51$1.00 6.8UF35V 4/ $1.00

.68UF 35 V 5/$1.00 3OUF6V 5/$1.00
l UF 35V 51$1.00 33UF 20V $ .60
2.2UF20V 5 Y.! $1.oo l 00u F 15V $ .70
3.3UF 20V 41$1.00 150UF 15V $ .95

PRV 2A 6A 25A
100 1.40 8PIN .17 22 PIN .30

200 .80 1.30 2.20 14 PIN .20 24 PIN .35

400 1.00 1.65 3.30 16PIN .22 28 PIN .4ll

600 1.30 l.SO 4.40 l 8 PIN .25 40 PIN .60

74LS SE RIES

Full Wave Bridge s

3/$1.00

741505 - .75
74157 - ,65
741150 - 85
74161 _ .80
741&2-1.20
74163 - ,82
74164 _ .85
74165 - 85
74166 _ 10!>
741157 - 1J!1
7. 170 - 1,60
74173 - 1.30
7. 174 - .85
7.,75 - .75
74116 _ .75
741n _ .75
7.180 _ .75
7. 181 - 1.90
7.1 90 - 1 20
74191 - 1.20
74192 - .7'9
74193 - .7'9
74194 - ,85
7. 195 _ ,65
74196 - 85
14197 - 87
14325 - 2.25
74386 - .80
74357 - ,80
14368 - .66
75491 - I.OS
75492 - 1.OS
1T96 1.10

TTL IC SERIES
7448 - 75
1450 _ .17
74n _ 3!>
7. 73 - 3!i
7474 - .2
7475 - .9
7.76 - .• 5
7480- . 5
7"83- 60
7"8S - .75
1"86 - 42
7489 - 1 80
7490 _ 50
7491 _ 505
7492 - 50
7493 _ 50'.94 _ 60
7.95_ 60
7498 - 60
14107 - 35
74121 - 35
74122 - 39
74123 _ . 2
74125 - .5
7. 126_ 45
7. 145 _ .7'5
74150 _ 1.10
'.151 -66
7. 153 - 56
75154- 1.10

TRA NS ISTO R SPEC IALS
2N l3QJ PNPG E 70 ·5 . 3/ $1 00
2Nl10 7 PNP GE T0 5 .. .•• $ 40
2N<'04PNP GETO·5 • • • • • • • • • • •• • •• • •• • • •• • •• •• • • • 31$1.00
2N1S48PNPG ETO·3 , .. . . . . . . . . $ ,95
2N623)NPN SWITCHING POWER ,_. $1.95
MRF -tlO()4.CSRFT'..OSKlor NPN ••••••• ' •• •••••••• ' .75
2NJ77 2 NPN Sl TO J .••••.•••.•••••.••• ••••••• . ' 1,00
2N4908PNP$ilQ,J , ••••••.•••••. • . • ' 1,00
2N5Cl9SPNP 5i TO 92 , •••••••. _••••••••••••••• •• • •. 41$ 1,00
2N3137NPN 5i RF • • • • • • ••• • ••• ,.... ••••• •• . . . . .. . .~

2N3919NPN SIT0 3 RF .. . • • • • • • • • .• • • • •• . • • . • • • • • •1,50
2Nl~NPNSITO·S 31$1.00
2Nm7NPNSl TO 66 ..•.. •• . •. .•.• . ..•. . . .. ...••• • .70
2N22:22NPN Sl TO·18 . .••••.. .•. . . . .. . . . . . . . ..• .• sinoo
2NJC6!iFII PN Si TO·3 .•••.•.• •. ... • . .. .. .. .. . ..•. . . • .ec
2NJ904 NPN Si T0 92 •••••.•• .••..• .•. •.•...• . . . . 61. 1,00

~~=~~~;~~.~ : : :::~ ""' ::: ::. 6f: l .~
2N1J09 PNP 6B TO,!5 , . • • • • . • • •• . • • •. • ... • .. • . . • • • •.40
TIP318 NPN Si TO·22(I . •. • . .60
TlPJ2BPN P SITO ·22(I 65

Al CO MlFII1ATURETOGGU SWITCHES
MTA1 08 SPOT _ • •• •• •••• •• •••••• •. t l.O!>
MTA 206 0POT 1 70
MTA 206 PDPO T CENTROf F ... . . . . • . .•. . . •. • •. • • 185
MS O 2Ol5P-OPOT CENTER0f'F LEVERSWl TCH.• .• . • 185

7400 - .17
7. 101 - .17
7402 - .17
7403 - .17
7404 - .2.
74(6 - ,24
7-406 - 33
7"07 - 3S
7408 - 'n
7409 - 24
7410 - 17
7411 - .22
'412 - 22
7413 - .42
'.14 - 90
7. 16 - .3J
7417_ .37
7.20 - .17
7. 25 - 35
74.2e - 3J
7427 - .35
7430 - .17
7432 - 27
7437 - .27
7438 - :n
7440 - \7
7441 - ll!l
74-42 - 50
7445 - .70
7446 - .75
74-47 .75

14 pin headers

MM538 7AA •. . . .. ... CLOCKC HIPS $5.95
MM53 14 . ...... .. . .•.... ... ....• .. ..• : •. . $4.75
MM5316 . . . • . . . . . $4.95

NO. 30 WIRE WRAP WIRE SINGLE STRAND
100·. . .... . . .. . . $1.40

PRINTED CIRCUIT BOARD

4" x 6" DOUBLE SIDED EPOXY BOARD 1/16" thick
$.60 ea t •• ••• •51$2.60

TTL REED RHA Y - SPST 15V 20m••1.00 '

"

PRV l A 3A 12A 50A 125A , 24OA

:01 :20 :46 1:30
.7 5.

200 425 6.50
400

BOO :15 :35 1.00 2:50 ,0:50 16:50
1000 .20 .45 125 3.00 12.50 20.00

74500 - .30 74S3O _ .40 . 74S 151 - 1.25
74502 - .30 74S15 - .40 74S 157 - 1.25
74505 - .45 74S32 - .40 74S 158,- 1.25
74$08 - .40 74S1 12 - .85 74S17 4 - 1.40
74S1 1 - .35 745 153 - 1.10 745257 - 1.50

SILICON SOLAR CELLS
4~ diamet er .4'{ at 1 AMP. •• • •• •• . . . • • • . . . • 110,00

IN4148f1N914l. . . .. ... . ....•..... . . ... . . . 151fl .00
.1 Of.Ol uf 25VceramK;disc. ca ps. 161$1.00.1 001$50.00

EPOXY glass vector board
111S" thK:k withl I10" s.pacing 4%" x6%" .... $1.95

7 WATT LD-65LASER DIODE IR $8.95

' .7!)
' 1.50
' 1.95
' 1.95

DB 25P male .•... $3.25
DB 255 f6fT\8le •• • $4.25
HOODS .. ... $1.50

LED READOUTS

$5.95 DL·707 CA .3"
• .85 DL747 C.A..6~

$ .85 HP3400 .8 - CA
• .85 HP3405.8" CC

DATEl ·SDAC.Q8BC Sbit DAC $9.95

S" DISKETTES - HARDS ECTOR
$1.75, 101$16.00

C RYS TA LS _3.45 ea. RIBBON CABLE
2.COO MHz 6.144 MHz FLATICOLQRCODEDI
4.0c0 MHz 8.0C0MHz 130 WIRE
3.57 MHz 10.COO MHz 26 condo- .5Qlpor foot
5.COO MH z 18.00J MH z 4Ocond. - .751perfoot
6.(0) MHz 2O.00J MHz 50 condo- .9OIper foot

FCS8024 - 4 dOgit
C.C.swdiapiay
FND 503 C.C. .5"
FND510 CAS
DL·704-.3"C .C.

IUO _ 2r..
. U l _ 295
-.» - 2 !1O

C /MOS IDIOD E CLAMPEDI 74C:J:l - ,<$5

'''''' - ".., - " .", - " ""' - ~ '''''' - ".., - " .." - " "'"
., 74C7<4 _ ec... - 11 0 .", - " "'" - "

74C83 _ 130.., - " .,,, - .,
"'" - " '''*' - so... - .. "'" - '" ..., - " ''''' - ....." - .. .." - " "" - .sa 74C l~ 1 _ 1.75.." - " .... - "
..., - " 74C157 - 1.1!>.." - "

..,. - ", ec, - " 74CltIQ - 131.." - .. ..,. - " .", - " 74<:161 - 1 IS.... - >2e .... - ,., .... - '" 14C163 - 1oo.." ,., .." - " 4511 - ,., 74Cl«i _ l"!!>
401IS" - .. ..., - ,., 451. - 1 ::'0 1"Cln-1JO.... - '" .... - '" 450'0 _ 1 DO 74C174 _ 120.... - ., ..., - " 140» _ 27 74Cl1S - 1.20.... - .. "" - " '<CO>- " 14(:192 _ 130..'" - 110 .." 11 0 'PCOI - " 74<:1" _ 140.." - '" ..., - 1 10 74<:10 - " 74C!101 50
.." - ,., ..., - 11 0 74<:14 - '''' 74C101 _ 50

74<:20 - " 74Ct 14 _ 1 !lO

RS232
CONNECTORS

.---------------1 25 watt Infra Red Pulse (SG 2006 eq ulv.l
148lRS2Xl:INT[ RfAtt _ .1 .-40 TMS -4(I(:,CII. - 1~l.a:=:""~D~-~::IS~pec::.:shee=t~includ~~odl~---~$~24~.95~t....:.::...:::::.::::..:::.~:_::::::==::_::7.;#:~;:-I' 48t f'tS2)2 JHl1lJAC;I .JI 1-2!rIolS-4042S-11l. . -4
25Qt.TRlSTATtSTAT. SR - us 2!oO"ISSrA TICRAM 6 70
m2STATtCSHlfTIl:(i, _ 1 95 12W - 2M MINIATURE MUl TI·TURN TRIM POTS
~:c~r~~~s~ s II~': ~ ,~_ ~: 100. 5K. 10J<.2OK.250K, 1 Meg. $.75 eac h. . 3/2.00

~::=~~AGlS ~: ~:~ : ~ : N PET .. . .. $ .45
~~~l:r:O':I_ : ~~liv,," r .- ~~ 2N5457 N FET.. .. $ .45
MM5J:704ICXIDYN , _ us TRl elm _ -42S 2N2646 UJT. .. . . . . . . . . . . . . . $ ,45
1ollC4OCI8I' _ us 1olcee46 _ 24~ ER900 TRIGGERDIODES. • . • .. . . . . .. . 41$1.00
2101·1154 " 4 STATlC _ us I'T l 4lS28 PSAT _ 6M 2N6028 PROG. UJT $ .65
:rl11·1 2!e " 4ST ATlC _ 3 45 MCU0S11...h.O"'.c""~ 10 1'5
211112M ,,-4S TAT1C _ 27'5 MMlIlS!21·T\JSY"'C G{N il l'S FP1 00PHOTQ TRANS $.50

E~~~,~~V.~N~~S~ ~ : ~ - ~ : ~~g;J~~~Z~·~~~NL~S~~.~~·~·.2' :': : . ~:1 :gg
4f; ,, 1 0VN AAM (360"I - u s am .. ... TIL-1180PTQ.ISOLATOR ....... ... .. . . .. • •.. $ .75
:~::~:=~=Ni :: :: ' :: IL·5 QPTO·15 0lATOR , $ .80
~21018 4"' DYN AAM _ J..., 1 W ATT ZENERS: 3.3. 4.7,5.1. 5.S. 9.1, 10,

12. 15. 1S. or22V .. .. ... . 61$1.00
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Do your own troub le­
shooting and save!
Each tube tester has
simple 1-2-3 instruc­
tions and our sales­
people will be glad to
assist you.

Sound Effects IC

Llnear /12L Device
SN76477. Music, explosions, "gun­
shots" and more! Built-in preamp for
line-level output. 28-pin DIP. With
data. 276-1765 4.49

Over 2000 Types Available!
If the tubes you need aren't in stock. ask your store
manager or dealer to special-order them from our
warehouse . They'll arrive in a few days and we' ll
notify you to pick them up. There's no extra charge
for this service!

FREE Testing at Most Stores

They Last the Life of Your Set
or We Replace Them . .. FREE!
(Except for Physical Damage)
Realistic LIFETIME tubes are a Radio Shack ex­
clusive, and custom-made to our specif ications.
Because we have the final say on quality control,
we can offer this unique "no-gimmick" replace­
ment warranty.

NEW
Cordless Power
Wire-Wrapping
Tool

21 95 Perfect Wraps
Every Time!

Makes Faster, More Reffable
Connections than Soldering!

Positive indexing assures identical wraps on .025"
square posts . Unwraps, too ! Balanced for comfort and
built-in stripper/cutter is a real time saver. Durable
carbon-steel bit. Requires 2 "C" batteries (Radio
Shack #23-125 ni-cads recommended) or adapter /
charger. 276-1571 21.95
AC Adapter/Charger. U.L. listed. 273-1454 5.95
14-Pin Wrapp ing Sockets. 276-1993 ~ .. 2 for 1.29
16-Pin Wrapping Sockets. 276-1994 . . . . . . 2 for 1.39
30-Gauge Kynar Wire tor Above.50 ft. spools. Red.
278-501; White, 278-502; or Blue, 278-503 . .. 2.39 Each

Mini Flatted
Lever Switches

Low 259
As SPOT

'6A @ 125VAC
• Soider Lugs
Vi' -Iong tapered metal lever.
SPOT. 275·635 2.59
OPOT. 275·636 2.89

Tube Type Each

6lQ616JE6A . 10.95
6JS6B 9.59
6KD6 10.95
6KT8 7.99
6lB6 9.89
6l6GC 9.99
6Z1016J10 8.99
8CG7/8FQ7 3.99
12AU7AlECC82 4.19
12AV6 4.59
12AX7AlECC83 4.19
12BA6 4.59
12BE6 4.99
12BY7Al12BV7 4.99
12GN7A 7.39
17JZ8 5.69
33GY7A 8.49
35W4 3.09
38HE7 8.99
50C5 4.19

Submini
6-Volt Lamps

99¢ ~~~.
• 5" Leads
• Hi Brightness
Super small red incandes­
cents for model railroads,
dials, meters. 60 mA @
6V. 272·1144 . . . 6 for 99¢

. IC Inserter/
Extractor Set

• Fast and Easy to Use
• Helps Prevent Damage
Just rock IC on pin straighten­
er and tool ejects it, ready for
socket or board insertion. Ex­
tractor handles all 8 to 24-pin
devices. Both toois easily
grounded. 276·1574 ... . 6.95

The Following Popular Tube Types Are
In Stock at Most Radio Shack Stores

Tube Type Each

2AV2 4.19
3A3/3AW3 5.39
3CU3A 7.29
3HM5/3HA5 5.29
5GH8 5.89
6AQ5Ai6 HG5 4.99
6AU6A 4.19
6BK4C/6El4A 9.49
6Bl8/ECF80 4.39
6BQ5/El84 5.49
6CG7/6FQ7 3.99
6CJ3/6DW4B16Cl3 5.19
6EA8 4.99
6GF7A 6.95
6GH8A 3.89
6GM6 5.29
6GY6/6GX6 4.89
6HM5/6HA5 4.89
6HZ6 4.19
6JC6 6.69

....... .
. .'. Less than 198' 2¢ Each!

ar== JJ Pkg. of 100

Wide assortment may include RF
and audio chokes , transformers,
peaking coils.
273-1570 Pkg.of 100/1.98

Realistic L1FETIME®Tubes - Sold Only at Radio Shack!

Compact
Lever

Switches
Low As

269
SPST

Rated 6A @ 125VAC
Tapered lever for easy
grip. Solder lugs. With
mtg. hardware.
SPST. 275-257 2.69
OPOT. 275-259 3.19

• Popular Devices' 100% Prime
• Pin Outs and Specs included

CMOS
Device Type Cat. No. Each

4001 276-24 01 .99
4011 276-2411 .89
4013 276-2413 1.19
4017 276-24 17 1.99
4027 276-2427 1.19
4511 276-2447 1.99
4049 276-2449 .99
4050 276-2450 .99
4066 276-2466 1.59

TTL
7400 276-1801 .69
7402 276- 1811 .79
7404 276-1802 .79
7408 276-1822 .79
7447 276-1805 1.19
7448 276-18 16 1.29
7473 276-1803 .79
7474 276-1818 .99
7475 276-1806 1.09
7476 276-18 13 .89
7490 276-1808 1.09
7492 276-18 19 1.19
74154 276-1834 1.49
74192 276-183 1 1.59
74193 276-1820 1.49

CMOS and TTL ICs

iiii~ L~: 69¢

Everything
You Need!

Two 4V2X3" boards . resist-i nk pen, 2
oz. of solvent, 6 oz. of etchant, layout
circles and strips, special V,.' drill bit,
etching box, instruct ions .
276·1576 8.95

Harness the Power
of the Sun for
Battery Chargers,
Radios, Projects!

Quality 3- dia . cell delivers 0.45V @
1 Amp in full sunlight. Wire several in
series/pa rallel for higher voltages /
current. 276-123 9.99

PC Board-Making Kit

LOW PRICES AND NEW ITEMS EVERY DAY!
IN STOCK NOW AT OUR STORE NEAR YOU

Prices may vary at individual stores and dea lers

ladle Ihaeli
A DIVISION OF TANDY CORPORATION • FORT WORTH . TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES
...
ID
00o
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"". 1. 00
1100

ENCLOSURE
Add 29.95
Add 39.95

NIA
NIA

Add 49.95
Inc.

__ RONCW $17500
_Cad.. 2195
III& RWcd.ator 2995
SM,o c.ssene 5<95
161< _ 6295__c. 15900a-__ 35000
__. . . •• 17900_+ 16900
_ . 27900
CiDer .. 250 00

::1~: : : : : : : : : : : : :: :
lIMe 3500
..... ... . .... tIIIIIII
O""IASlC~ l . 00
1o\SIC~~ " oo.....-.
IK IW.... "O''1Modl* 11000
~MIInortMocUl 22S00

... o..c. .
Dl*FllMa'IICJIIr Soo=:-...
1'IdltIe-:..,. ....
~CcrHlrI'w

$1099.00

''''... 2500

'50'"00'500.. ,nco
.... . 3500

"""""".. 3500

""""""

ACPPRICE
169.00
239 .00
409 .00
239.00
375.00
199.00

The thermost at that uses microp rocessor
tech nology to save fLlefand money.

PROGRAIIIIABLE~,.,~"
TEll PERATURE
CO.TROLLER

ACP PRICE

$69.95

4PTexos Imttvments
LANQUAQETRANSLAlOR

THAT SPEAKS

AEE~_wilh~""""" tiIJl.ro30.
T11BWIll1cIs fiBt hardleld_ _ "' to -e-
poootJ1COa"d<isQIay : ; :: lllll!WOllls, pmos arc! . •. • ,n..........
~~30000 $27995

LANGUAGE MODULES =.....
~~~~);~:~::~ $549 5

--

:t~~." ~:SU~~:;~~a1:e;~dO~~~~;;.mo-
Compare the cost: TPJ's temperat ure
controller is the lowest priced elec­
tronic therm ostat on the mar1<et.

~ATARI~800 & 400
Personal Computer System

ATARI800 $750000
ATARI400 $449.00

0565 Oq-Sec 13<900_Gtil>I'csT_ 79500
OC.__II 34995
l>skll~. .. •. . 47500
O<kII.. .. . . . . .. .. . •. . 57500
Poocal ~ s""'" ....m oo__CW . .. . • I6500
Cornnuicalicns CMd 21000
1Moress_~ 62500Caws l0 _ _

.. . •.. . "625.00

PROCESSOR
6502
650 2
ZOO
ZOO

6502
1802

~ TEXAS INSTRUMENTS

"i:Y 99/4 PERSONRALECOMPUTER
Supe rior Color. Musk:, Sound and Gfaph tcs - and a
Powerf ul Extended Basic - All Built In.

16K Apple Upgrade Kit $62.95

II AppIeoIlo 16K

or AppIe°Il. Plu~ $9"0

g too

"-Speed S«'oIl'O.••. . $17495
C«mncs PlDerl'O. . •. 19995
_"_ 17<95
_ Ckx:k 18995
Ittrd X-t0 System.• ..•. 269.95
IrtroIX·10 CortrdIer .... 17995
AM t.lusc Synlheslm.•• •25995
16 CU ", 'og ,..,. 2' 995
2 CU ",'og Wpul 16<95
13-1(ey _ 11095
Vlsi-Coic l ' 995

BOARD
KIM·1
SYM·1
Cromemco
SD-SBC1oo
AIM 65
Cosmac Vip

~carnrnadare .
PET .e: $775.00

DISCOUNT PRICES
21»1« m.oo 20211O--Ca1"-',.. ~
2'OOHIlQI 11500 204ODlalMll'lO'DrM l2S0.QO
2'001·161(11 ' 1500 l'Il"It:EECIbIt 3tts
2001·32101 125000 IEUIllIfUc. Ut5
2lXIl'32q~ 125000 C2IlEldlrlWea.tlIOU 1500
2OZ21iXd [Jc( ~ . ••• 1't5..110

~~~~=t~i~~~~~K5ra~sg~ePr~~m~r:Mci:~~~~t ~~
Manual w/ Notebook. Atan 410 Program a eco-oer, 8K RAM Module, Power
Supply, TV Switch Box.-OIIcDrM S"OO""*" 4." 00
1'!cp1l 1llr:o:'lllr 6100
...... - .. e..,.
EclalicIlSysWllMlfllr~ .• 2t!O
~1IASiC 5100
........ o.tug 5500
a.-ItiII 4200
UIIt 42.00
$lC*llrI*UlIO 4100
MIa '"'*' ..... . 5100
Sr.4*8u;I"'" (100
~a.. S100
Hcr!lthwa .. . 5500

SINGLE BOARD COMPUTER SELECTION GUIDE

• No insta llaUon
• Protects a wh~e house

: ~~rf~ ~1~~u~~~t ically
• Exit and entry delay
• Batte ry back·up

.... 41­cniII _
McrtloW~~b"a.JlO'T'd:*S.h(tr.$,.
tICIIItlcNI~ F-.m au. c:«lI!lII. lull mngt­
1T*tS)W1l.~~.~Ql*IZcr;stII
Inwco.rw.-,1M W'¥Yf cIW uetaw.

HOME BURGLAR ALARM

eE=-~~
ACP PRICE ON LY ~

$189.00 .'

ADVANCED
=:::::~COMPUTER

RODUCTS

• SKIERS
• JOGGERS
• SKATERS
• CYCLERS
YOUITlJSlIU
h>l loel~

to_iii

AMiFM ste<oo
SUlllInIsin!
Iills jQX lxx!y
with S<U1Cl
No~

YOU_iii

MONITORS
sa nyo 9~ S 16 9.9 5
Sanyo 15~ . • . ...•.• •. . • • . •2 79 .00
t .eeoex 12- . . • • . • . • • • • • • • • 13 9.95
Motorola 12-, High Resolution,

22 MHz, OEM Model
#M3000-340 219 .00

Zenith 13- ColorMon itor. • • " 99 .00
MGA 13- ColorTV. • •. ••• •349.00
VAM P 19-CoIor ManitO(... 575 .00
VAM P 1S-CoIor Mon itor • •• oM9 .00

C5iI:COIfnN.NTAL SNClALn••

_ 1111llQ1aI e-unce 27500
_ UJ Tn-_ ~'" 29500_ 1.1·1,_ U9c_ 585.00
_ 1.1·1 Logic _ . ... . •... . ... .. 6400
_ Ll-I Logic _ 1<7.00
_11I1S_F<rct<n_ 186.00

..... 1111UrwersaI Cotnet-Tmer •• . •. 36000_"'1650M"'_C.....,... 38500
IW-IM 100M'"""'*_ Carler

.•• ••. •••• •.. •• •.. ..• .. ••. •• • ••. • 1..900
PHIl 500 MHz Decade PrestaIef. . .. .. . 70.00
I Al·" SO M"' _ F_ eo...
........ .... ............. ...... ...n ooIll-Ill 550 MHz__eo.-
. . .... . . ..• ..••••..• . . . .. . . . . . . . . 16500_ '111 __ 835.00

_ I~I 01gUI"""' ••. . • •.•••... • . 8300
Ugel'!dl<s. .. ... . • •••. •.• . . •... ....... . .
_ LP-I 01grtaI Logic """' 5000
_ LP-I Eonmy Logic """' . •••. . .. . 2800
_ LP-I Hq, SpeedU9c"""' noo
_11I·1 Logic """'''' .• .. .. . . . ... 2195
U9c""'" Acce5scros •. .• ••.• ••• •• ••••• 21
_lTH lTH L.ogocal _ "' ...22012SO

MPI 851'5 \16".40 tradl.. 279.00
Shuga rt SMOCHi 'N" 35 trad!.l 295.00
Shugart 8OOI801R 8~.... .... .... ... • 475.00
Siemens Shugart Compa tible~

FO().120-8D .. 29,00
PERSCI Model 277 Dua.J. . . . . . . 119' .00
WANGO/SIEMENS 5v.."0nYfI 290.00
MPI~ 5 ~ DUl I. 395.00
WANGOISIEMENS 282 Du.l 5"'~ • . •. 395.00
WANGO/SIEMENS 82. . . .. . .. .. ... . . • 290.00

FLOPPY DISK DRIVES

QIr;Q" - n.TlCH3101lll.. __......1~
2t Ot5' ¥It ICQQCY
1lIITlCH300..IO~_lCICWICYrd......".........
lM-...M~"'t#IIfUIlfUlcta'lOl"'101ll'CJQlP".......
TECH300 ClIgQ I~ $100

~~:~~~::::::. ':::::::.~~~
00202 OlIh.lxe CInylng c. S24.

;rt:~~ ::r~~.~. : : : : : : : : : : :: ::: : ~~
Ct-231 ACCurrent o-mp ... .. . .. 142.
OL·241 Detux. THt LMd Krt S10.
TL·242 !per. Tett LeedI se.

~ )

THE BONE FONE

1.HI
.89

2 48,..
'.89,....
.99.. 1••••••••••••~JJiilillliillli.iillliil.iI.i.llliil••••••••2.20..,5•

1.15
.se
os

1.15...
.so...

1.49
2..
2."'9
229
2.29
2."
~..
1.10'
1.10
1 69
1.70
os
.os
.os

2..
.5'

2.49
.5O

1.75
4.40

1 :~ PROTBcnON AGAINST
' .29 TRAIlSIENT OVliR VOLTAGE
1... SAVINGS 011 EIiERGY COSTS

r1f[ff
:: POWER-SENTRY'" su,.A~~~I!T'"
.99 ,.. ....a., . .................... P"MSII,....

2.75 .." .. *WallIccrlldlCll'"*""Gl**G CIll l l20
2.75 wt lOHl. pt:1IIft ....

69 1lII 1oIItIat*" I __ ~ bonl""

1:95 =~~.~ . . . .. S150
1.95 .,....~ScdIIl 2110
.65 .

1."
1.95
1.70
2."
~..
1.75
2.29
1.99
1.99

''''1."

74LS1&-04N
74LS185N
74LS l66N
7"'LS l88N
7"'LS16~
74L$17ON
74l5173N
741S1704N
704l5175N
74LS181N
7.cL.Sl9ON
74l.S 191N
7"'LS192 N
74l5193N
7"'LS104 N
7"'LSlt5N
7"'LS1SI6N
7"'LS191 N
74l5221N
74lS24ON
14L$24 1N
74lS242N
7"'LS243 N
7"LS244N
704l S245N
74l5247N
74LS248 N
74LS249N
74LS251N
74l5253N
14l.S257 N
7"'LS258N
14l$259N
74l.S25ON
74LS2fl1N
7"'LS266N
7"'LS273N
74l S27SN
7"'L527 9N
14lS283N
74lS29ON
74lS293N
704L$295N
704LS298N
H L532"'N
74L.S347N
74L.S348N
H L$352 N
74l.S353 N
7"'L5363 N
7"L S3MN
7" L5366N
704l5357N
7" lS368N
74lS373N
74LS37"'N
74LS375N
74lS317N
74lS385N
74LS386N
74lS39ON
74lS393N
7~5N

74lS399N
74lS424N
74l SM8N
74LS&7ON
61LS95N
81LS96N
81LS97N
81LS9SN

.35

.28

.28
28
.39
28
3.
39
28
.39
.39
47

125
3.
25
.38
.38
3.
.3'
.3•
28
.3.
70
3.
25

.70

.70

.7 '
28
.35
.35
.45
5...
.45
.85..

1.19
.45
.75
.75
.75
.88
.se
.45
.45
.4'
.4'
.55
.55

1.19,.35......
.7'
.5'......

1.25
1.49

.70

.70
2 4'
1.19......
.75...

1.15
.os
.os

LINEAR

74LSOO
14LSOON
74LS01N
74LS02N
74LS03N
74l.S()4N
74LS05N
7"'LS08N
7"'LS09N
14LS1ON
l"'LSl l N
74LS12N
74lS13N
74LS14N
14LS15N
74LS2ON
74LS21N
74LS22N
7"'LS2&N
7"'LS27N
7"'LS28N
74LS3ON
704l$32N
74LS37N
74LS38 N
74l$o4ON
74lS42N
74LS47N
7"'LS48N
7"'LS5 1N
74L$504N
741SMN
74LS13N
74LS74N
74LS75N
HLS76N
74LS18N
74LS83AN
74L5a5 N
7"'LS86N
7"'LS90N
7"'LS92N
7"'LS93N
7"'LS95N
7"'LS96N
704LS107N
7"'lS109N
H lS1 12N
7"'lS113N
704LS114N
74LS122N
704l S123N
704l S124N
704l S125N
74LS12l$N
74LS132N
74LS136N
74LS138N
7"'LS139N
7"'LS145N
74l S1048N
7"'LS151N
74LSl53N
74LSl 54N
74LS155N
74LSl56N
74LS157N
74LS158N
74LS16ON
7"'LSH~ 1N

74LS182N
7"'LS163N

78H05 5.95 LM 1"''''N 1.90
78M06 1.49 lMl ..58C N,IN .49
78M.G. 1.049 MCl"88N 1.049
LM105H .99 MCl489N 1.049
LM10BAH 2.95 LM1496N .89
LM300H .79 LM1~N 1.50
LMJ0 1CNIH .35 LM1800N .79
LMJ0.4H .98 LM1820N .95
LM305H .89 LM1850N .95
LM308H 3.25 LMl 889N 3.95
LM307CNIH .29 LM2111N 1.75
LM306CNJH .98 lM2900N .99
LM309K 1,49 LM290 1N 2.50
LM310CN 1.25 l M29 17N 2.95
LMJ11DICNIH .98 CA3013T 2.29
LMJ1 2H 1.75 CA3018T 1.99
LM3 17T 2.75 CA3021T 3.049
LMJ 18CNIH 1." 9 CA3023T 2.99
LM319NIH 1.25 CA3035T 2.75
LM320K·XX· 1,49 CA3009T 1."'9
LM320T·XX* 1.25 CA3046T 1.29
LMJ2OH.XX· 1.25 l M3053 N 1.049
l M323K 4.95 CA3059N 3.25
LM324N 1.25 CA3060N 3.25
LM339N .95 CA3062N 4.95
LMJ.4OK·XX* 1.049 LM306 5N 1.049
LM34OT·XX· 1.25 CA3O&ON 1.29
LM304OH-XX· 1.25 CA308 1N 1.69
LM3044H 1.95 CA3082N 1.69
LM3048N 1.85 CA3083N 1.99
l M358CN .98 CA3086N 1.29
l MJeON 1,"9 CA3089 N 2.75
LM372N 1.95 CA3096 N 2.49
LM378H 3.75 CA3CXl7 N 1.9'9
lM377N 3.75 CA3130T 2.49
LM380CNIN 1.25 CA3140T 2.49
LM38 1N 1.79 CA3146N 2." 9
LM383T 1.95 CA3160T 1.49
LM366N 1.049 CA3190N US
LM387N 1.49 CA30401 N .69
LM3QON 1.95 MC3423N 1.49
NES31VIT 3.75 MC3460N 3 .95
NE.S55V .39 S0352" N 3 .95
NE.S56N SI8 CA:JeoON 3.50
NE5el T 19.95 LM3900 N .59
NE5628 7.95 LM39MN 1.49
NE565NIH 1.25 LM3909N .98
NE566HN 1.75 AC4131 N 2.95
N£567V1H 1.50 AC4136 N 1.10
NB 92N 2.75 AC4151N "50
LM702H 2.99 RC41~ 495
LM709N1H 29 ACt 195 4.40
LM710N1H .98 ULN2001 1.25
LM711NIH 39 ULN2003 1.50
LM715N 1.95 $N75450N .59
LM723NIH .75 SNl5451N "9
LMl33N!H SI6 SN75452 N 49
LM739N 1.15 SN75453 N 49
LM741CNIH .33 SN750454N ,49
LM741CN·14 ,19 SN7549 1N .89
LM7..7N/H .79 SN75492 N 89
LM7" 8N/H .39 SN750493N .89
LM780CN 2.95 SN7549-4H 89
LM 1310N 1.90

59
39...
59
69
.es...
"2"

2......
62

1.95
'20..

67
57
57

1.1lJ
82..
69

165
95
.95
.89
87
.97
.97

1 20
1,95
1.69
595

.79....
85
85

' .80
.75

1.75
.75

1.95
1."
9.95
3.90
1.15
1.15

.85
85
.85
.85
85
.85

' .39
1.39
' .39
.95

1.05
.89

2.15
3.90
3 90
1.25
.ss.....
. 79
.79

1.90
1.90
1.90

...
2.95
2.49
2.25

12.95
12.95
12.95
12.95
8.95
4.95
.3'

1.65
.8'

8.95
.75
.• 5

3.95
1.39
1.39
1.39
3.95
1.69

' .3'
1.39
4.95

.go
2.25
.3'
.3'
3 .
.4'

4'
1.65

.39

.3'

.go
1.85
2.39.....
2.49
0495
1.85
1.85
Ul5
1.19
2.49
350
2.10
2.3.
2.30
2.3.
23'
269
2.75
2.75
2.39
..3.
23.
7.95
5 ..
'50
1.25

SN7. '23N
SN74 12SN
SN7.n26N
$N 7.. '28 N
$NT""32N
$N7.'36N
$N1413!iN
SN14141N
SN14142N
SN14143N
SN74144N
SN74145N
SNH147N
$N74148N
SN14 150N
SN14151N
SN14152N
$N14153N
SN141504N
SN74 155N
$N1415&N
SN14151N
SNHl58N
$H 1416ON
SN14 161N
$N14 162N
SN14163N
$N74164 N
$H74165N
$N1 4166N
$H 14167N
$H 7417ON
SN14 172N
$N74173N
SN704 174N
SN704175N
$N 14176N
$H 14177N
SN14179N
5N 1418ON
SN74 181N
SNH182N
SN14184N
SN74185N
SN7"186N
5N704188N
SN74190N
SN704191N
SN74192N
SN74 193N
SN7041~N

SN74195N
SN704196N
SN74197N
SN704198N
SN704199N
SH74221N
SN704251N
SN74213N
SN1 .c219N
$N74283N
SN74284N '
SN74285N
SN74290N
SN74298N
$N74365 N
SN74J66 N
SN74367N
$N74J68N
SN74J9ON
SN7"-'93N
SN740490N

.29 CCM093

.29 COo4094

.29 C04098
1.39 COo4099
.29 MC1«Q8

1.39 MCl «09
.59 MC1« 10
.59 MC1« 12
.29 MCt « 15
.29 MC1«1 9
49 C0450 1

1.39 C04502
1.39 C04503
.59 C04 505

1.19 CD4506
1.19 CD4507

49 CD4508
1.19 C045 10

, 1." 9 C045 11
1.29 C04 512
.38 C04 515
.79 C045 16
.38 C04 518
.79 C04520
99 C045 55

1.29 C04556
69 C04566

3.25 74COO
2.15 74<:02
325 "r4C04
1.19 74C08
1.95 7"'Cl0
1.29 7"'C l'"
125 74C20
.99 7"'C30
99 HC32
99 704Ct2

225 HC048
1.25 HC73

69 HC74
69 74C85
69 74C8lJ

1.10 74C90
1.10 704C93
1.10 74C95
3.95 704C101
2.95 74C151
995 74C1504
1.39 74C15 7

89 74C160
35 7"'CH~1

69 74Cl63
35 74Cl604
.3 5 74C173
.35 74C174
.35 74C175

1.29 74C192
.35 74CllJ3
35 74C195
35 7"'C922
35 74C9,23

1.95 MM80C95
2.95 MM80C97

CMOS

7400
$NTo4OON l i
SNT.t01N 22
$NT-402N 2 2
~7040JN 22
SN7404N 22
SNl040SN 23
SN7040&N 23
$H7407N 23
SNU08N 215
SNT409N 23
$HUlON 22
$NT .. "N 29
$N14'2N 2SI
$NUl 3N .39

$NT"'. '" S9
SNT"'6N 29
5N7411'" 29
SNT420 N 22
SHT421N .35
5 "'1422N 29
$Hr.-23N 29
5NTA2SN 29
SNT42eN 29
SN7427N 29
SNT429N 45
SNl430N 23
SN7432N 2S1
$N T"37 '" 29
5 N1436 '" .2S1
$N1439N 29
SN7440 '" 2"
SHU.. , N .19
SNr 2N 57
$NT 3 '" .19
5N14+4 N 79
5N74045N .79
SNT....6N .79
SNT"'47N .59
SN74" SN .79
SNT450N 23
SN7"'Sl N 23
SNT"'53N 23
SN7454N 23
$H 74 59 N .29
SN7460N 23
SN7410N .39
SN1 472 N .~

5"'7413 N .38
SN7" 7" N 36
5N T475N 38
SN7476N 36
SN7·479 '" 4 ,60
SNl480N .59
SN74S 1N 1.10
$N7482N 1.10
SN7463N .65
SN7465N 65
$N7486N 39
SN70t39N ' .75
$N7oCiON .39
$N7 4Q1N 65
SN7492N .52
$N7493N .4 9
SN749-CN .72
SN749 5N 65
SN749&N 72
SN1497 N 3.10
SNT4100N .99
SN74 1QTN .32
SN14'09N .33
SN74 ,,6N 1.95
5N7412 1N .29
$N 74' 22 N .39

CD4000
C!MOO'
C!M002
CCMOOO
C!M00 7
co-cee
co-sees
coero
co-on
C[).o4()12

co.o'3
co.o"
co-cis
C[).o4() 16
CD-4017
Co.c0 18
C040 19
c0.02O
C[).o4()2 1
c0.022
CL).o4023
CD4024
c0.025
c0.027
c0.028
c0.029
C04030
CO<03,
CO<032
C0403<
CO<035
CO<037
C~

Co<o< '
CO<O<2
C04O<3
CO<O«
CO<O<5
C04O<7
C04048
CO<O<.
CO<050
CD4051
c0.052
CD4053
Co.co55
co.o",
Co.co59
Coo>oo
C040U
ee-.
Co.col0

co.o"
CD4012
c0.073
c0.075
c0.076
c0.077
CD4078
cc.os,
cc.os2
cc.os5
C0408.

. RETAIL STORE S OPE N MO N·SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTER NATIONAL ORDERS:

STORE 13 TO " B" E. Ed lnger ~TORE 674 EI Camino Real Direct Order lines: (714) 558.8813 1401 E. Borchard (714) 953{)604
#1 Sant a Ana, CA 92 70 5 #2 TU5tl n , CA 92 680 Santa Ana CA92705 1WX .91D-595.1565

Sho wroom5. Retail , Wareho use SpeCIa liZin g In System 5 (800) 854·8230 or (800) 854·8241 . .
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FLOPPY DISK I/O

SOCKET SPECIALS
1"PI" ..../w· 2l $ 3!1
16P>rl*fw-2L . •.. oK!
18 PIn tw-2L .... 5~

20 "'n fw. 2L . .. 75
"OPln*tw-2l 104!1
18 PIn lit .. 1~

22 P1n!Jt . . _.... \ 5
CaJl 1or Y(llum8 prc. ng

COMPUTER SPECIALS

D1SC01J~TS! UST SALE
.Appltt ll Ptus * /16K 119!1 990
PET 200 1·16N 99~ 89!1
EXM;ty 5olc ere''N/16K 1099
c-eeeecesysIII 6990 6290
Hol'\len I * /32K CAlL
Pascal t,loeroengo.... l i95 .1 ~9~

1P$11620 0 .. bIoRO m~2ti95
~tx OP 8COO 99 5 87~

Cerll ronlCs Me ,os,. , 59!1 ~2 !1

Soroc IQ 120 995 79!1
Telel ypel.4 odel043 t 3.91 15O
H,PIot Plotter 1085 899
H,PIot Oogot" .r 79~ 735
Int. rtube II 89~ 78<t

"'." 800 999 7~
Ala" " 00 5-19 « 9
TI 99 / 04 11501 099
leeoex I r t,l on~or 149 139
Cerll 'orwct 737 995 M9
Trencorn T·l00 37~ 3049
Trencom T·200 ~95 ~2 !1

s.nyo 9' Men,lor 220 169
Sanyo 1 ~' Morulor 29~ 2049
Mol 22 MHz l.40r"0lor 296 219

FREE CASSEnE
.....t~ pu /'Ch,lse cJAI. " 800 or Al. "
-400. rK e... any a..a,t,able PrO'
gramma cauellewoo1tl S19 9!1

SHIFT REGISTERS
MM500H Dua12~ ~

l,4M5O!l6N Dull 256 2 9~
t,lMS060N Dual 128 2 9~
25 10A 0~1oo 195
28-47 0uId 80 04 95
33-41 au. 80 04 9~

33~ 1 o4Ox9 FtFO 179~

33~7 0u1d80 69!1
9040316x . F1FO 2.9!1
9-408 10Bot$eQ uence< 995

WAVEFORM GEN.
8038 Funcl -on Gen 395
MC-40204VCO 2 9!1
l M566 vee 1 9!1
XR2206 FuncloonGe ,..,. ltor ~25

AV38!lCX>l 601"", BIW .•• • "9!1
AV385 1 ~ Cdot c.on..er1t ' . 2 9!1
AY38603- 1 ROId'.e.~I'l\Il •• 89!1
AY38~1 WItf. ,eGa"... ..•• CAll
AV386Q601W~ GAme . .. 9~

AV38607·1 shoolongGl,llt ry 89 5
AY38910 Sound Ger>e'.tor .•. 12 9 5
s N7&t77 n Sou nd Gener. lor _. 3 9~

Ml,4~12 1 TV sy"Ch GI n .. 9 9~

Ml,45349 Pretca 'er 39~

l1.41889 RF t.lO<tut. tor _ 3 9~

I.4M57100 NSC Cdot TV 69~

l,4 t.l~7 1004 C1ock Ge" 37~

RF Io'o<tulalor w/Avd IO. ••• •• ••. 8 9!1
J.4&R t.loOJlllor 299~

AID CONVERTERS
87008bl Brnary 1350
870110 bot Bon.ry 22oo
87038btTs t3 ~

90400Vott 10Frea eon. . 7 2~

8750 3....DIg it BCD .. 13 9~

1"08l6 6 bot 395
1" 08L8 8 bol !l9!1
OACOI 0 to A , 59~

TV CHIPS/SOUND

171 1<11 8"a l,l """~ .. 204 95
uP0312 Nee FJoopy . •.. 049 9~

1781 OUalFk)pc)y . .. . 79 9 !1
179Hll Dual Floppy .. .. 369~

uF'd T6~ Floppy •. "99~

..,...,...,.

CTS DIPSWITCHES
CTS2O&-2 1 75 CT5206-7 1.75
ctszoe-e 1 .7~ CTS206-8 1 9!1
CT5206-~ 1.75 CTS2O&-9 195
CTS2O&-6 1.75 CTS206·10 1 9!1

CONNECTORS (GOLD)
P'!ttI OB25P IRs2321 3 2!1
99 0B2~ Ft 1T\l.Ie 3 7~
99 Hood 1 25
!i'!l 5el w/Hood . S.1e $/ 50
99 221" " WIW . SIT. KIM 2 9!1
99 <t3I86WIW,SIT.MOT 6 50
99 501100 s,.100 Connecior * ,* 9~
99 5011<10s,.1oo Connector sit 39~

::: ,---:------------,
17S NAKED PC

'"{(liS Z-aoCPU(Jt~IUI) $3" 95
l l iS 8080A CPU 3049~

~ 8K st . he RAM ll OOO'l. . . 204.9~

7'~ 16KSt. heRAM (211"1 •• zq95
lOiS 32KSl. hcRAM{2 11"1 . 2995
99~ 8K Eprom 127081... • 2" 95

tOiS 1702 Eprom Boa rd .. . 300C
SiS 27081271 6 Eprom Pl~1 30495
l iS 270812716 Eprom/WMC} . . 30 00
12S RNllor'l'lt Clock 304~

t 2~ N:;P Prolo Bel(3M Conn I 27 95
1 2~ VKtor 8800 Prolo • •... 22.20
12S VKlor 8803 1 1~ MB .• 799~
199 N:;P Extt "'Cle'* /Conn 1 8 ~
199 VodeolnlerfACe (SSM) 31 9~
199 p..'.nellntenlC elSSMl .... 31 9~
191 13$1o(MOlherBoa'd/WMC1329!1
210 9Slot~eo.a'd(M,Q 2995
210 8 Slot""'«her lt xp,a1'ldKlle1 3049!1
~ :~ Proc-Tec~ B.a,. Boe.'dl • •• CALL

YlS~~~~~~~~=~:I!~~'"
• n TUtu MU ll Mum. SIUlHIII) , ,.,

TYPE OESCIll'l1()1t • I'fUCl'80 x IO
52$.01 SdtSK 1OItd T1l.Sao rIC S299'!l
!>15·10 10Holl~ IfS~ rv; 799'!l
!>15· t6 1&HolItiW l,lcropoilis '''is
e 41TUtU. .... LEMum. SIUlHlln " .
~.a l SotISK1OfIId 40 T'lCkS
So4O·IO 1 0 " KW40 T~

s.tQ·16 16 Hol1WW 4CTrICU

e 41wen " II MUll SlHI IOlIU IU UTf, ...
5.SQ.a1 SotISKWlItclSA4!l(l I,lPlS2
W). 10 10 ItCII1IIrll,8ASI 'lII'AAGCO
~~1 6 16 Hol11qr:j l,lco'

e 11 wen.SIUI.E-SllEl "'L1Hum ".
~77 .al Sdt SKk:It<ITltS eCI ttl:
~77 · 1 0 1 0 Holl~ "S ~ rIC

~77 , ' 6 1' 1ICIIt H.-:t ""1tf!IIXItS
e.· Ill'lloCnn flU DlSlfTTlS
FDaoi)-Ot SdtSrQr Ofr<SII'y ) 7~ U'JO
Fl)lO,)o32 :l2Il.ards..qe Drnsotr Stu; 4 ~ iS

f OlO2 -(J ISdttlcil.Clt~,J740 S2!l(l
' 0WH!1 SdLGc.bf~Cklibt C\rrIW,)14 0 699S

IC SPECIAL PURCHASE
LF 13508JfET AnaloQ l.4"lh 8 bo1 8 9~
ICM 70045Precrt.<OflSlopW.ld'l 2J 95
ICM7205C"'OS l EOSlopwItO'llT....er 199!1
1Ct,l720 7 Osc~la tor Conl' one' 7 50
ICM7208s_n{)ea,deCou"t ... 18 95-
ICM 7209 ceo, Gener. tor 69!1
ICL7 1013' , D91 ......0(LEOl 1"9!1
MCl "0433P 3', e.g,t ......O Coowerl... 13 9~
ICL 821 1 Voltage Relerence 19!1
LM 390N B.:lIte ry oe Aud iO Amp 311 00
l M 1800N PLL FM St" ero 311 00
LM 1820N AMR~ 311 00
LI.41850N G, ou l')lj f ' ulllC 31100
LM 2900N CkI..:! AmpI,j.t < 211 00
LI.42901N lHI.41Quad CornPII' alor 2/100
LI.42917 N Freq 10 Volt Conv 211 99
AY·3·3550 04 1• dogot OMI.4 2" 9!1
AY·5-350 7 o4OMHlDVM 995
MEM 04963l.400tftt 5moI<eDetector 11 95
27508 32 x 8 P'om11M !l6OO1 2 9~
G1151.46 Channel MoV el \ 049
ULN 200 JA 7 c.h. nnel 0 ,.. ." 99
10 1~61K xl ECLR"'" 99~

MCM 14 !:lO~ 64 b l Slale Ram 69!1
7~20125 50 LI.4377 1 2!1
1048811"8 9 2/1 99 lM 38 7 12!1
I.4K501" GIl(; 311 99 lM 3302 3/1 99
7" 589 311 99 LM 4!1!l8 3/ 1 99
78HO~K 695 RC " 136 211 99
Lt.l3 23K 04 9!1 RC"1 31 211 99
I.4C1372 895 COl.4 !:102 7 39 95

COl,45037 0499!1

VOW ME DEALER PRICIN G AVAILABLE

STATI C RA MS
1,2" 2!1-99 tee

2 1 l02 04~s '30 '" ..
21l02 25OM t ss '" "'2111 3" ,., " ,2112 '1 29' 2.' '"2101·1 2 90 270 '"21104L·250n s 104().04~1 • •e r", ''''2114L-4SOft' .(-4045) ' ''' ' " 4 .7 5
-40« 250 n$ .., r ", ' 90
4044.5On•. ,., '" 4 .7 5
El,lM 042OQA ." ." ,g,
Etr.lMU 02 '" '" ' "Etr.4M,,8Q.( "'" " '" .95
51010E ' 95 '" 7.25
AMog l <tO/"l 10 \l~ t02!1 ."AMog1 30131 12 9 5 1195 1025
110 1 10' U~ '"P212~/n"'2~ (.!lns ) '"

,,,
' "esce lKx 1 Ct.lOS '" T9!1 '"~18 11<x 1 Ct.lOS '" '" '"T. S189 6-4b<t RIM 3" 3" 2'"

21047lOW Power04KSt. loc 19 95 1 8 9~ 169~

DYNAMIC RAMS
041610411616K1HI P\n1.................... 8 7~
$e(d 8 416·1 . . ... ...................... 5'l 9~

0411~8K(16 PIn) .. .. . .. .. . .. .. .. .. .. .. . .. . 6 95
-4Q50. Kx 1(18 PtnI .................... .. " 9~
0406004Kx1 122 Pin) ...................... 049!1
<409604Kx1 (16 Pl.n ).. .. . .. .. .. .. .. .. . .. .. 395
2104 -4Kx 1 (16P.n 1.............. .. . .. . .. 0475
4027 04Kx 1 116 P'In) .. .. . . . .. . . . .. . . ... ... 04 .9~

~61, .. ... 1 9!1 64K 1103 ...... 19 5
~62 ...... 1 9~ <KlO6L .... . 9~

~2 70 . .. . .. 04 9!1 RAMS 6605 ...... 1 9~

~~: · :: ::i::~ $175 .00=: : : : : : ~ ~

SOCKETS
WI... W,.p 3 L.nel

It Pin, Lo-Pro So lOertal ",: . ~ ~ ~ ~~
te 20 38 62

" 24 59 84
20 29 es 99
22 24 TO 110
24 38 " 1 20
2. " 110 1< ,
38 58 '" '"'" 60 1<0 t a

ZERO INSERTION FORCE
16 P.... $550 2" Pln $750 " OPln $I 02~

PRO MS
2708 0450ns. 8.2~

2708-6 650 nt 7 50
1702.1. 0495
2732 7049~

27 1 6·~V 29 ~

2716-~V.12V 2995
2758·5V 2995
5203"'0 1395
52Q04AO 1049~

IM ~61 0 3 90
SALE 82 23 32 x 8 ••••.• •••.• •2.95
825 115 512 x8 (Tsl 189~

82s 12332x6 "90
82s12ti256x" 90
825129 256 x 04 (T51_ 04 90
825130512 x 04 {OC) 65O
82523 69!1
825131 " 104 95
825137 104 95

NOTE: WE PROGRAM PROMS

CHARACTER GEN.
2~13<X11 (5V) UPI)ll r 9 50
2513<O~ t~V) l owe' 10 9!1
2~1 3·AOM315V) L_ .•••••• 104 95
MCt.l6~7 1 1 1 7~

MCt.l6~71A 11 7!1
MCt.l 6!17-4 1" 5O
MCt.l6~ 7~ 104 50

UARTS/BAUD RATE
TRI 602B I!!V t 2V1 39!!
AY!!10 13 1!lV. l ;;'Vl ~9 5

AY510t4A1H. 12I !1· ''' ''', 69!!
AY!ll0l !lAJ18631 5VI 69!!
1 MS60111~V 12Vl :z.:.n
11.46"02 7 9~

IM6-iOJ 8 95
2350 USRT 99!1
1&71B A"t' ot 2" 9!1
SALa TR1.n ,
MC1U1\ 11 95
04 702 tol9 !!
WOI 904, 9 9":1
COM50 16 .. •.. 16 9~

KEYBOARD ENCODE RS
AY5·2376 .. 1375
AY5-36CXl 1375
HOO1~ .. •• 9 9~

7"C9 22 .. . .9 95
7" C923 995

MICROPROCESSORS
Z8001 115 boll o 8Mb. S189 00
Z800216 boll o6-04K l04900
zao l 0 .7 5
ZtlOA 1.50
F~(~ 1695
2650 18 95
C0 1&02 13 9~

8080" 8.50
8080A..MH, 19 95
SAl.E 8Ol!I~ 1g .Sl5
llOOfl· l 1" .9!1
290 1 9 90
290 1A l 049!1
290J 04 -tJ,t~"'octI 29 9!1
rus 9900JL "9 95
CP16QO 3995
6502 11.50
6502 A 18.95
IM61oo 2995
&800 11. 75
6&OOB20t.4HI 199~

6&02P 17.95
803~ 1995
875~ " 9 95
8 7-48 69 95
6809 &495
S086 6995

ADVANCED SUPPORT
AM95 11 Anlh , PrOCtl$SOI"" ••• 17500
~1 2 Anl"Proce ssor, 17~ 00
95 13 Unw . Tlmong 79 95
AM9~1 7 OMA Controller 18 95
AM9~19 U ........al lnte fN pt . •• 1 8 9~

Z·80 SUPPORT CHIPS
zao.PlO 25 MHI 8 7~

zao,A.P1Q . 0 t.lHz 12 95
zso-crc 25 t.lHl 8 7~

ZSOA-C'TC .0 t.lHz 12 95
zao. OMA 25 MHz 29~

Z80A-OMA 04 0 MHz 36 95
Z80-5K)tO 2.~ MH.t 3~.95

Z8QA-SKJ/O 040MHZ 39 040
zao.S I0I1 2.~MHz 3~95

Z8OA-SIOI1 "0 MHI. 39 "0
Zao-SIOl2 2~ MHl 3595
ZllC>SlOI2 .OMH, 39oK!

8080/8085 SUPPORT
81~5181M 110 20495
8755 110 ...,\ 1'1 Eprom &t 9~
8202 Oyn Ram Con!.. 30495
820517045138 0e<:00et 3 95
82 12 8 btl Vo 27~

82 1" Pnonty lnt.. 5 2~

82 16 Bus Dr r 2 . 7~

82204 ClockGen 295
822 04 (04 Hz) 9 7~

8226 Bus 0 3 95
8T26 Bus0nYer 29~

82285)"1 Control . • •• _ ~ 50
8238 5'f$. Con!. ~5O

82~1 Prcg. IIO 695
8253 11'11. T.mer _••• 1695
82~~ Prog 110 650
82~7 Prco OMA 1 6 9~

82~9 Prog Int 17.9~

8275 CRT Cont'ol le' ~9 95

82 79 Prog Keybo¥d 18 95

lI800 SUPPORT CHIPS
· 68 10 128 X 8 Ram 7~

6820 PIA ~ 9~
682 1 PIA 6.5O
6828 Pnonty Inl 9 9~

6834 ·1 ~ 12x8 Eprom 16 95
68-451HD-46S05 CRT Conl. ••. 39 9~

68047 Co!orCRT 049.95
6850 ACIA 5.95
6852 Sen.1 Adapter ~ 95
6860 MoOIlm 10 9~

686 2 Modulator 11 95
6871A 1 OMHz OSC 2~95

687~ 825
6880 Bus Cnver 2 95
MC660488 19.95
680047 2• .95

1802 SUPPORT CHIPS
1821 SCO 2K RAM 2~00

1822 5CO 2Mlx" RAM 18 95
18 204 CO 32 x 8 RAM 99~

1852 CO B bfl:Vo l 0 95
l B!lot Uart 1095
1856CO IIO 8 95
1857CO llO 8 95
1861 ... .. . .. .. . .. ... 12 95

llS02 SUPPORT CHIPS
6520 PIA 7 50
6522 MulL 1195
653C>OO2.003 .l)()4.005 .•••• •. 2 1 .9~

6~32 1 9 9~

8~51 1995

FIRST TO OFFER PRIME PRODUCTS TO THE HOBB YIST AT FAIR PRICES!
1. Proven Quality Fac to ry test ed pr oduct s on ly.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inve ntory

1980 CATALOG NOW AVAILABLE.
Bend $2.00 for your copy of the mos t complete catalog of computer products.
A mu st for th e sertous computer user.

5 4.95
.54.95

7.95

HAZELnNE TERMINALS
SALE $7411.00

MocI!I l"01L.. $7"900 Mct1e1 1500.. $108500
UcdeIWO . . $82500 Mcdel 1510 .$12..500
McdeI l"2'll ••S94500 Mcdel 1520. . $1-49500

EMAK0022•••••• ••••••• $799.00
Prints a 132 col/ line.Available with parallel Of serial
output at same price.

MIKA 20 $1280.00
9x7, 125 cps 136 characters/ line
Full 15" width. Super for business applications

requiring large IBM formal paper.

BASE II PRINTER

~~::~:=::~., .
• 1151230 V1G, 5O

oc60Hl. ~
. 72. 80. 96. 120 or _

132 CharlLone
• S...·Tesl s .., td\ REG $8"900

N::;P ""IC . $575.00
()phon 'J,f' Tlfmonal ser..n Bvtfer (1920 Ch.r.) •• , •. . •. $5000
()phon '5" H>gn $pe«I ~per AdY.nu & Gr.pt'uC$ . •. • •• • 5000
()phon 'T' TrK10r Fll'Od 50.00

ACOUSTICMODEM~
~~~T~~dCAT' · ~

.t~~~r~Origi nate $:

DATA BOOKS • COMPUTER BOOKS
19815IC ~tl'" 5995 IntelMCS80MAn~ 7i5
NSC TTl Ol ll 3 95 Intel MCS 040 t.Un~ -49~

NSC l lneaf -495 AM08O&OAM..tMIl. ~9~

NSC l ine'" App NQt" 11. 3 9~ AMO Schottk y Catabook •• -49 5
NSCCMOS 39~ AMI MOSILSl Data 3 ~

NSC Memory 395 GI MOMsl Data 95
lnlel Oata.book .7 50 H¥mo Ana.1ogDa~ 9~

lnlel MCS 8~~.t 7.50 Tt LlOIlar Conlrol Oal 395
SALE . OSIIORN E.c)O«I e SALa ........
~:;~:~ ~~: ~~ . P::::::::::::::::::::::::::::::::l::8 ~: ~~
eoaoA tl'Jog"""""""O ~ 7.7~

:go:=;::,~..::::::::::::::::::::::::::::::::hO ;:~~
Vol 11Some Rul t.lC OP!"OCU IOfI w!Bonder 3CKlCI 27 50
Vol HI Some R. al $Ypport De..-.ces wlBonder ~ 18 50
Inl, olo MocrotVol III : ••. '21HlQ. 18 5O
SALa • DtLtTMIU. COMPUTlR .oote.I e SALE
Uncle lan<ing Corflpute '1!t'No. 7.95
808OMocrQCOl'flpUl ExpenrNnl t ,..,..... 11 9~

B.g "ror''''9 BASIC ~ 89!1
a.g ,,.,,. aloS s.ary&Guide '&t6. ~9~

Pe..nul Bun.r & J eer Guode 10 Compul ""I""H. 6 95
8080 Mac~ l . nguage ProgrlM""""O ~ 695
Home COmpulers Vol IH~., .,..... 6 9~

HooneComo\l lert VolU$oI1ware .. . .. ~ 11 .9~

St.INoooSlmwator 1"'96- 6 9~

5-100 MOTHERBOARD SPECIAL
8 slot expandabl e wi g conn.
reg 569. 95. . . . NOW 55 2.95

SIEMEN'S FLOPPY SALE
• Specia l buy while SIEMENS

• ~~~~i~~a~Wh Double - ~a~~
Density 801R

• 90 Day Warranty $475.00

ORYKITS
* Bank Selec table * Uses 411 6 200 ns.* Wnte Protect \.f1#4* power BVDc, ±16VDC* Phantom "~-et.S * Up to 4 MHz

Expando 64 Kit (4116)Assam. & Tested Add $50 .
16K 5269.00 48K $435.00
32K 5349 .00 64K 5505.00

4 5 0 ns.
5 189.00
5399.00
5629.00

R
25 0 ns.
5209.00
5449.00
5729.00

LOW COST FLOPPY I..__~~~~~!!I__•
DISK SUBSYSTEM

8K Stati c
16K Sta tic
32K Sta tic

11800 MICROMODULE N PRICE LIST
MODEl NO DESCR IPTION PR ICE
9600A Single Boa rd t.4lCfocomputer '''9500
9609 A<twance-d Singl e Bd Comp (6809 ) 59500
960 1 16 Slott.4ol/'l erBoard 175 00
9602 ca rd c.oe 7500
960J 8 Slot Moth er Boa'd 10000
9604 Power &lPQty 2 7500
9605 OCInpu t P~, Suppl y 32500
961 0 Ut ~ rty Prot o Boa,d 3900
96 11 Anth ProclMemory Module 49500
96 12 Butfered Ut, lll y Proto Boa rd 49 00
96 16 32 1<; EPROM / RAM M odu le 2~ 00

:~ ~~g~n:~r=7&H~:ule ~~~
96 22 $e na l-Parallel l /O t.4odul e 32500
9627 161<. Sta loe RAM Mod 'l l(> 4 7()n S 39500
9629 321<.StatiC RAt.4 4 50ns 69 5 00
9629.1. 32K St al lC RAM XO'ls 89 5 00
9630 ca rd E:d~r 68 00
9640 M ult Iple Proor amm.1lble T,m t' r 3 9500

:~ ~n~~::~:~;~~?Mod ;~~
96 103 32132 110 Modu le 27500
96 702 Cot'Itac t Clo sure M odul e 3~ 00

UNPOPULATED BOARDS tAl A .J.1bJ I

ANADEX PRINTER N.W ....... V.RS 'ON
Mode l Dp·8000 compact, impac t. parallel or

serial. Sprocke t feed. 80 cols,
~ 84 lineS/min ., bi·directional.

~DP~~~(io"APPle)~m:gg

I
DC-500 HARD DISK INTERFACE

AMEO * Apple II * Crome mco (5-100)
DATASVSTl MS\He * TRS eo . * 0theR.cM)ft

DC·SOO C(IIlroIer - TJIS eoMadel~
W IIIU ItIUYm.I- " . 1UI CJtiIes .••. •• l SOO 00
_W;txlKCOClifrM.l0WBOrHe DC.500Cor**-TllS80MlDl~ . 150000
-~dY~C!'oce DC.SOO CorVtlllr-~ • . , ••• l 50000

OC·SOOCorWltr-$-100 ..•.. 150000

,.\..1'1 SD SYSTE MS BOARDS
5 TAKE 10% OFF! KIT "'EU

secl 00 SongIe Board Compu ter {2MHl ! S26~ 00 S ~900

sec200 So"lJleBoa'd CornpuI er ("MHl) 299 00 39900
leoSllne<s 'f'lem 31900 « 9 00
vaB 80 204 Vocleo DISplay BoIi ' d 33 !100 "~9 00
V" y·FIoQpyII 32!100 0429 00
Expan<io PAOM 1 1 ~ 00 22~00

50100 Compute' s'f$ lem * /6-'lK 699!1 00
50 200 Compute' s'f'lem * /6" K 799~ 00

Shugart 80 1R Drives (2)
VISTA Floppy Cont roller (5-100)

Case, Power Supply & Cable
CPIM Disk Operating System
Assembled & Tested $1411l1.00

SAVE 5300 .00 (517 99.00 Value)

The VISTA V·SO
Disk Drive System
• 2~ more storage capKlty thanT......,
e1 20 "-Y W8rT11nty
• 40 trad!. patch at NO CHARGE

SIngle dove system. . •• • 385.00
Two drIVe sys tem ... . • .• • 770 .00
FOUfdrive system. ••• •. • 11450.00
Two dnve cabHl . • . .. . .. oS 2e .US

• Four drtYe cabk!l . .. • . .• . • 3 '1.85

.THE VISTA V·200 FOR EXIDY
Pnce ; Starting as low'as 111".00_... -
.. e.,.Ilrr~" ,....
vroo u o 40CI 20-. ~lbl nssoo

.....-V1OO(-22 100 2DrM. 15-.. 1S4tl10--V2OO f.30 &00 30-. 3llb5. 1S2400.........
nIlO E·12 12 hlfG 3Oriw. 32 lbL rsssee_.."

. RETAIL STORES OPEN MON·SAT . : P.O. Box 17329 Irvine, Calif. 92713 . FOR INTERNATIONAL ORDERS : •

. STORE 1310 " B" E, Edl nger STORE ' 674 EI Cam,no Real Direct Order Lines: (714) 558·8813 1401 E. Bor ch ard (7 14)953-0 604
#1 Santa Ana , CA 92705 #2 Tu st in , CA 92680 . Sant aAna,CA92 70 5 TWX: 91 0-595.1565

Show! oom s, RetaIl , Warehouse . Speclallzln9 In !?ystems . • (800) 854-8230 or (800) 854-8241 " . . . ! . ,
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$24.95*

Phone call Adapter $24.50*, VOX $24.95*, C* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (*plus $4.00 shipping & handling). Cali·
fornia residents add tax. Mail Order, VISA, MIC, cod's
okay, quantity discounts available. Money back guar.
Free data.

AMC SALES, Dept 19 9335 Lubec St, BOI 928
DownlY, CA 90241, Phone (213) 869-8519

Top quality AC-DC cassette
recorder, modified to provide
5 continuous hours of re­
cording and playback of true
fideiity, dlstortlcn-tree sound
oneach side of cassette for
a total of 10 hours. Unit has
many special built-in tea-
tures. TDK [}.CI80 cassette $
supplied. ONLY' 125.00*

CIRCLE 5 ON FREE INFORMATION CARD

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easily installed. No
monthly charges.
FCC APPROVED

f'P!IIPI~~~~~

Solid state. Self contained. Excel·
lent adjustable sensitivity. Voices
or other sounds activate and COil­
trol recorder. Uses recorder mike or
remote mike.

LARGE QUANTITIES AVAILABLE
$1.35 •.•~h 10 lor $12.50

221.« EOOEBOARD CONNECTOR
TIN SOLDERTAIL .1M"x .200"

HOUSE MAR KED
DARLINGTON TRPNSISTOR

SPfClfY 5 AMPS 65 WATTSi
"PH 10 VOLTS
Of 1lIIIl IU I TO
PNP Tll'l W."" TOlto
75C: ea c h Til' HI I'MI' CASE

1 OHM 175 WATT
WIREWOUND RESISTOR

~ . S1.15 ••eh ~ .

8 3/ . " long . 1·1IS" dla .

PHOTO':'" FLASH
CAPACITOR

..-:r.=-..,l;;ol_00..,M..FD 330 VOLTS

~ 3' I,"x 1'I,"
~S1.S0E.Ch

ALCO HEAVY DUTY
MINIATURE SIZE TOGGLE

• Rated : 10 I mps II 120 n c
• Cont acts: solid Iil we' S.P.D .T.
• Bod y Slzl : 111S" d la .

cyllndrk:al bod y ~ .. high

~
Sl .~'~:::.:."''' '~~... ....~ ,.t 111n ••1

~"" "Woo",

MeT 11" _

Store • War.hou s. Hours
.AM ·SPY

Monday thru Frid.y
Saturday

10AM ·3PM

905 S. V.rmont An. SEND FOR OUR FREE CATALOG

Loo Angeles. ell.90006 TERMS

(213) 380-8000 • Qu.ntIU•• limlt.cl
•a.un. Order $10.00
• Add $2.00
Shl~ngUSA

•cent.R.s. Add 6%
• Prompt Shipp ing

REED RELAYS
9·15 VOLT D.C.
NORMALLY OPENED

CONTACTS: 1 amp max.
switch - 2 amp max . carry

~~g~/.Sl;;~~f:~ox. 1 Inch

S.P.S.T. 1500 ohm coil
==c=D-- SUS ••eh 1-'=====--=-:=:"==°111

D.P.S.T. 1200 ohm coil 3x5" OAKTRON
____ S1.30 ••eh SPEAKER
~ ~30z.Magn.t

3.P.S.T. 750 ohm col i ~S OHM Impedanc e

~ $1.SOeach ~QEQU~NT~~E:~V~~&~LE

S1.SO• • ch

La,ge caputty · Small pKkav­
3-711"1ong .a: H r1' " clIameter

8,000 mId. 15VDC
Adal etectrotJUc

-U U(m-

CIRCLE 41 ON FREE INFORMATION CARD

DUAL SOK SLIDE POT

IIM~.;~rooach)
3@h long 2V, ,ncO. 11do

knobs for sl ic:M pot s 20c ..eh

PEEWEE BOXER FAN

IMC,pWS2101FLIS
115VAC" CFM ~...
Jltrd 1ll"'xH\" ~

7.• '" fan

NEW $13.50 ••ch

ALL ELECTROftICS CORP.

(303) 781·5750

• Minimum orde r $ 5.00
• P lU M ind ude $ 1.00 fa, pottage
• Viu, Me and COD accepted
• Phone orders are welcome

CHANEY
electronics inc

RECHARGEABLE AA IUCADI ~

USe:D-EXCELLENT CONDITION~ C241.1 7••

StrobeTube &Trlgger ~ LED ~
-e . 'E r l!!lFlasher

"~ "· " · · V~ KItQ loOll :~ '::;:~:~ . (§l ::::=.=:..~
~ 1 . 75 mJ n o t-__01_ ...

~.i 7:~~ :( ' · ~ :::::.....::........;;:;
6VDC Xenon ~ Digital S!
Flasher ~ Counting •
Kit ~ Module :ft
:=.:::... I! :::::_ ~.".-"'.... ..._- 1IiiI - -- ....
~:,;:;',;--~ ~ _ .._-- '178
lL_ -' u .. S8.00 I!I :.-::....-::::;-...
120 VAC ~_ " l!!I Wheel 01 -
Xenon ~ 'tl l!!I Fortune .
Strobe Kit ~ ";7. l!!I - - - . . •<--_.. J l!!I ~~~= C: '"
::z..F":'~ ~ y. ':'. mJ §.;;=';; l'(lW
enotl $7 .50~ C!I=.o;:=~,_ $8.99

~~~~~l!!I~l!!I~~l!!Il!!Il!!Il!!I~l!!I~l!!ll!!ll!!l
HIGH OUTPUT SILICON SOLAR CELLS

Il( .. ow n OCK • noll.L L II. ( OF THlSt H.AO TO rllilO CU. L' WHlell
C I)tI~( IItT LI C.HT DIIlECTLl' I IITO (Ue r-IC ITY. EACH CEL" UII[lInu
. " '1l0 1t1""'ULl' . loS ~OLT . 110 C.[ Io[ IU TU CUAAUT U 1~1f Il LOIoI .
CO.. ..[C T C[L LI III St Il IU 'CII "lOIl [ YOLn U "",,0 COIoII£CT CU Ll III
.. . . ALl [ L '011I 1'10. [ CUflIl[IIT . ~In oT,,[. n ,u U[ l u n D I"

o.~CATAl OC! 2 ~ I ~~~[ LL C~C::T g~~~/ ~~;~
2" 1/2 C[ LL 2~ C2 \ l S!l $3 . 00

~
2" " HC\. [ CtLL !loo-.u. t ?\ I S' $S .S O

J"1 / 3 e[ LL JOQ,.u C2\ IS 7 S3 . 2S
~' 3" 1/2 eru, !l0Q,.u C?\IS8 $!l. SO
~ 3" ,,"0I. [ C[ LL 7SQoou C?\ IS, $I . S0

\" " ",L[ C[ LL 1 . 3 A"'I C2\lf.0 $10 . 00

2"1'l12 IIU"1110'1: ' Cl'l AlO.,,: :2 ~ • ue>l

I ' you ..",.,t .LIlII:AD T ~C""' U:D T"[ 1 11,".17 c.\I " TOIl",'" IUY
T..c PC 1 0,,",, 0 " ,0 1"ln tV<:Tl O'llI Dl!I..l'. C?3U~ $ ~ .OO

CIRCLE 6 ON FREE INFORMATION CARD

SOUND EFFECTS GENERATOR BASIC KI
Ilow C" .lIIY ( UCTIIOIIICI ""un IT PDlSliL l TO .UllO VOl.- 0WtI' our.o [Hlt 't Cotllr ll .l1'O'l IIIIT" OUT '!'[ lID' ''' • 'CNlTUtrt:. Wt 1~"l T

TOU "IT H TOol Tl 7 " n l OUtIO CIOII' I"t.US All nC"[D.l.1IO DtlILU O
CoLA" [f'O I T PC ~O.RD WIT.. IC .. tJooA Tl C . "'0 lnOUT "ISTRVCT I OllI .
I ' I S l OU D "".u n IT I' ~U TO I UllO ... C[IiIU .l.TOA C,,,IILI 01"
. ... 1[. 'OU IolO I , lOCOO'lClTIYl, " ltt"" , 4 I1tJ'L . " [ S , C\. OC:~S , tTC:'~
DOl ' /IIOT Jll QUIII( DIP "-'lI TC"U OR 0 ' ''[11 UI'tloS I'tt: / U/IIUIUAl..
COI4"Ofr!, l lllt • • You IUP I'1.T QtrIl..f A ' 01 I U IIOA"O IUSIITOIIII . ' 4" - 'I '
.C H OIl., Iw I Tc:.. tS , " OTS , IP U I<U . 1112212 1J1.1" '''TOII: 4110 '" ~ ~

•• nllllT....., ~ ~~~~ti : TpEO:~:~~' ''' ( 238113 ..

. 1tO 11ISTlltlKTl OU O",Y $5.95

3 .75
8.75
7.75
3 . 75
3.75
6 .75
7 .75
7 .75

15.75
11. 75
10 .75

$24900

OUST COVERS

2716 16K EPROM

~n;.~

Apple Disk
Apple Keyboard
TRS-8D Keyboard
TRS-80 Recorder
TRS-80 Single Disk
TRS-80 Double Disk
TRS-80 Model Ke ybo a r d
Pet Disk
Pet Terminal/Comp
Northstar Computer
Soroe Terminal

• 21141024x4 Static RAMS
450n .

ASSEMBLED
& TESTED

.California ComputerSystems

** fULLY STATIC OPERATI ON** USES 2114 TYPE STATIC RAHSHS
** ...8 VDC INPUT AT LESS THAN 2 A."fPS
U BANK SELECT AVAILABLE BY BANK PORT AND

BANK BYTE
** PHANTOH LI NE CAPABILITY
** ADDRESSABLE I N 4K BLOCK S I N 4K

I NCREHENTS
** LEO INDICATORS f OR BOARD/BANK.* SOLDER MASK ON BOTH S I DES Of BOAR D

16K
STATIC
RfiM~~

S-100 MEMORY ADD-ON

8038C 0
VCQ Waveform Gen

S
V
265w/slne

MORE CIRCUlTc; I I
80 38 VCO Wave form Gen . 2 . 55
411 6 16kxl Dyn RAM ( 3DDns) 6 .00
4116 16kx1 DYN RAM ( 200 ns ) 7 .00
2 11 4L lkx4 Static RAM (45Dns ) 4. 75
211 4L 1k x 4 Stat i c RAM ( 2 5Dns.l5 . 50

KIT

2 .25
2. 25
2.25
2 .25
2 . 55
2 .55
3.95

PROBE
- ,--

u •

·o · · ~li -,

LOGIC

TRS80
16KMemory Add-On

$ 9\IT
With jumpers and

instructions.

CIRUIT SPECIALS

74LS240
74LS241
74LS243
74LS244
74LS373
74LS374
74S138

=t

I.C.
'16STER
'1980"$49

APPLE EXPANSION KIT

16M
Memory add·on w,th

mstructiens

$4750

video
10/-------- "'--

$12900
Leedex Corp.

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

rnozoa:.....
o
W
...J
W

o
is
~
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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 supe r hig h perfo rmance FM wire ­
less mike kit ! Tr ansmits a stab le
sig na l up to 300 yacds with excep­
tion al audio qu ali ty by means of its
bui lt in electret mike. Kit inc ludes
case. mike. on -off switc h. antenna.
battery and super instruct ions.This
is the fi nest un it ava ilab le.

$22.95
$29.95

~wl,t.
The UN- KIT , on ly 5 l olde r con nections

Here's a super lOOking . rugged and accur ate aut o clock. which 1$ a snap to build and
in stall C lock movem ent IS comp letely assembled - you only solder 3 wi res and 2
SWitches . takes abou t 15 minute s' Displa y is bng ht green With automanc bnghtness
co nt rol phot ocell - assures yo u 0 1a highl y readabl e disp lay. day or night Comes In a
sann fln lsh anod ized aluminum case whi ch can be attac hed 5 di ffer ent ways USIng2 Sided
tape Cborce of Silver, black or go ld case (spec i fy)

DC -3 kit. 12 hour form at
DC-3 wi red and tested

Car Clock

Your old fayo rit.1 Ire here again. Over 7,000 So ld to Date.,!!!!~
Be one of the gang and order yours today! ~

T ry your ha nd at bu ilding the f in est loo k ing clock on the
market. Its satin fi ni sh anodized alum in u m case looks great
anywhe re , w hi le s ix .4" LE D dig its p rovide a hi ghl y rea da ble
di spl ay . Th is is a complete ki t. no ext ras need ed . and it o nly
takes 1-2 ho u rs to assemble . Yo ur choice of case colo rs:
silver. g o ld , bl ack (spec if y ) .
C loc k k it . 12/24 hou r , D C-5 $24.95
C lock w ith 10 min. ID ti mer. 12/ 24 hour . DC-l0 $29.95
A la rm c lock. 12 hour o n ly . DC-a $29.95
12V DC car cl ock . DC-? $29.95

Fo r w ire d and tested c locks ad d $10,00 to k it price .
Sp ecif 12 o r 24 hr . fo rmat

Tone Decoder MA complete tone deco-
der on a single PC
board. Features: 400-
5000 Hz adjustable
range via 20 turn pot. voltage regu­
lation, 567 IC. Useful for touch­
tone burst detection, FSK. etc,
Can also be used as a stable tone
encode r. Runs on 5 to 12 volts .
Complete kit . TO-l 55.95

Lad Bllnky Kit
A great attention get­
ter which alternately
Mashes2 jumbo LEOs.
Use for name badl/es.
button s. w ar ni ng
panel lights, anythingl

Runs on 3 to 15 volts.
Complete kit. BL-l

52.95 .

Video Mod ulator Kit
Con vert s any TV to video monitor. Sup er
slab le, tun 'ble ove r en . 04-6 . Runs on 5­
15V. acce pts std .video signal Best um ton
the marke t! Complete kit. VD- 1 $7.'5

Super Sleuth
A super sensit iveampl i­
fier which will pick 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 6-45 ohm
speaker.
Complete kit. BN-9

55.95

CPO·l
Runs on 3-12 Vdc 1 wall out. 1 KHZ qood for CPO,
Alarm. Audio Oscillator. Complete kit 52.95

Whl.per Light Kit

An interestin g kit. small mike
picks up sound s and converts
th em to lig ht. The louder the
sound. the br ighter the light.
Includes mike. controls up to
300 W. run s on 110 VAC .

Complete kit . WL-l
$6.95

Color Organ

See music come
ali ve! 3 diff erent
li ghts fli cker with
music. One light
each for. high .
mid-range and
lows. Each ind i­
vidually adj ust­
able and drives up
to 300 W. runs on
110 VAC.

Complete kit .
ML-l
$8.95514.95

19.95

FM-2 kit $4.95

FM-3 Kit
FM-3 Wired and Tesled

FM
MINI
MIKE

FM Wlrele•• Mike Kit

rransmits up to 300' to
lOy FM broadcast ra­
no, uses any type of
ni ke. Runs on 3 to 9V. Type FM-2
"las added sensi t ive mike preamp
.tage.
: M-l kit 53.95

PARTS PARADE .

Ma d Blaster K it

Produces LOUD ear shattering and
attentio n getting sire n like sou nd .
Can supply up to 15 watts of
ob noxious audio. Runs on 6-15 VDC

$11t.15
$13.15
514 .15

$7.15

Under O. sh car Clock
12/2 .. hou r clOCk In ,. bI'. uMul pl. stoe C' H fea tu re ,
6 lumbo REO LEOS. tug " accu racy ( 001' 1. • " Y
3 wire hoo kup. displa y b li nks w,lh 19" ,IIOl"l. and
supe r U'lstructoons Op llo nal dI mme r atu o rnahCall y
ad lusts display to am bIent lig ht revel
DC -11 ClOCk .,th mtg brack el $27.15 kit
D~· ' d im mer adaple r $2.50

Add $10 00 Auy and T"I

Vide o Te rminll
A com plelely seu-ce eta.oee sla nd alo ne ve ec te rm,nal car d Rf'Qu lres only an ASC II keyboa rd and TV
serre becom e a co m ple le l erml nal un II Feal ur " are SIngle 5V supply XTAL ccet -cnec sync: anc:lbaud
ra tes 110 96001 complp le computer and keyboard con tro l 01 curso r Pa.. ty error cont rOl and dls pl.y
Accepts and ge nera le s senal ASCII pl uS paral lel keybo ard Input The 6416 Is 64 char by 16hn" w,th
scrollo ng up per and lower cue to pho na ll . nd has RS-232 and 20m. lOOp mte rtaces on bo.rd K,Is
Include soc ke ts and co mpl ete documental Ion
RE $4 16 , term Inal card k it (add $6000 lo r Wired unll)
Lower Case op ll o n
Po.er Supp ly
RF Mod u lator k it

Calendar Alarm Clock
Theclock that's got it all: 6-.5" LEOs.
12/2 4 hour. snooze. 24 hour alarm . 4
year calenda r. batt ery backup. and
lot s mo re. The super 7001 chip is
used , Size: 5x4x2 inches. Complete
kit. less case (not avai lable )
OC-9 534.95

60 Hz. nme BaH
Auns on 5· 15 v ee low current (2 Sma) 1

mm /m on th acc uracy T8 -1 Kit $5.50
TB·7 ASS)! St .15

Siren Kit
Produces upward and downward
wai l c haracteristic of a police
siren. 5 W peak audio outp ut. runs
on 3-15 volts. uses 3-45 ohm
speaker.
Complete kit, SM-3 $2.95

$4.95MB-l Kit

Universal Tim er Kit

Provides th e bas ic parts and PC
board req ui red to prov ide a sou rce
of prec ision timing and pul se
generation. Uses 555 timer IC and
inc ludes a range of parts tor mos t
tim ing needs .

UT-5 Kit 55.95

Extend the range of yo u r
co unter to 600 M Hz , Works
w ith all co u nte rs. Less than
150 mv sens it ivity. spec ify ­
10 o r - 100

Wired . tested. PS- 1B $59.95
K it . PS-1 B $44.95

600 M Hz

PRE SCALER

Aud io
Prescaler
Make hig h resolution audio
measurm ents. grea t for musical
instrum ent tuning . PL tones. etc .
Multipli es audio UP in frequency,
selectable xl 0 or xl 00. gives .01
HZ resol ut ion with 1 sec. gate
tim e! High sensit ivity of 25 mv, 1
meg inp ut z and built-in fi ltering
giv es great perform ance. Runs
on 9V batte ry. all CMOS,
PS-2 ki t $29.95
PS-2 wired $39.95

30 Watt 2 mtr PWR AMP

Simple Cl ass C power amp features a t im es pow er ga in , 1 W in
for a o ut. 2 W in fo r 15 o ut, 4Win tor aoo ut . Ma x ou tp ut of 35 W ,
incredible va lue , complete with all parts. less case and T- R relay .
PA- l . 30 W pw r amp kit $22.95
TR- l , RF sensed T- R re lay kit 6.95

51.50
55.00
55.00

DISK CERAMIC
0 1 18V d Isk 20/$ 1.00
1 16V 1$/$1 .00
00 1 16V 20/11 .00
100 pi' 2011 1.00
041 16V 201$1.00

AC Outlet
Pane l Mo unt wi th Leads

4/51.00

Crystals

3.579545 MHZ
1 0 OOסס0. MHZ
5.248800 MHZ51.50

ALU MIN UM
El ectro lyt Ic
1000 uF 16V Radl . l 1.50
500 uF 20V A:..., I $.50
150 uF 16v AlO, 15/S1.00
10 u F 15V Ra d l. 110t $1.00

Swltche.
Mini toggle SPOT 51.00
Rod Pushbuttons N.O. 3/51.00

Elrph on e .
3 H leads . 8 ohm . good for sma ll tone

speake rs. alarm cl ock s. etc .
S 10< $1.00

IIInI 8pooIcar
App ro x. 2'1." di am Rou nd
type for rad ios. rruke etc.
3 tor $2.00

Slug Tuned Colis
Small 3116" Hex Slugs turned coil.
3 tums. 10/S1.oo

CAPACITORS
TAJlTALutI_E_
1.511F 25V IJ'l1.oo
1.8 JjF25V IJ'l1.oo
2211F 25V1J'11.oo

.,s.oo
51 .25
517.50
5 5.50 p = = "---- - -...L= = 'T"---- - --'= :;
521.00
512.50
5 2.95
: ~:~~ f-;;= = = ;;-;:-- - - - - --'-- - - - - - --i

FERRITE BEADS
WI!h mto and s~s 151$1.00
6 Hole Balun Be.ds 51$1.00

11C90
10116
7208
7207A
72160
7107C
5314
5375AB/G
7001

TTL
74S00 5 .40
7447 5 .65
7475 5 .50
7490 5 ,50
74196 51.35

SPEC IA L

$ .35
$1.50
$1,50 AC Ada pte,.
$ ,45 Good fo r c loc ks. mead

It: f---------+----"'===,--'--i ~~:r~~~s,all 110 VAG plu g
$1.00 8.5 vee @ 20 mA $1.00
$1.25 ' 6 vee @ 160m A $2.50

10/$2 .00 12. vee @ 250mA $3.00
$ .50
$ .50
$2.95
$2.95

~, . '

L INEAR

IC SPECIALS
301
324
300
555
556
565
566
567
741
1458
3900
391<4
8038

CMO S
~11 - .so
~13 .so
4046 .,.15
4049 .so
~ ta.oo
4511 S2.OO
4518 .,,,,
5639 " .75

M ini -Bridge 50V
1 AM P

2 for $1.00

:>
c
G>
c
~....
CD
CXlo

$6.95

$2.00

$.50 ea.
$1.00 ea.

781 2 51.00
7815 51.00
7905 51.25
7912 51.25
7915 51.25

Mini TO-92He.t Sinks
Th erm . llo y Brand 5 tor $1.00
To- 22O Heat Sinks 3 for $1,00

CDS Pno locel l,
Resistance varies wit h light. 250 ohms to
over 3 meg 3 for 11.00

OP-AMPSpecl.1
BI-FETLF13741 -0irectpin forpi n741compatible.but500.000MEG
input z. super low 50 pa input current. low po wer drain.
50 for only 59.00 10 lor

78MG 51.25
79MG 51.25
723 5.50
309K 51.15
7805 51.00

Shrink Tubing Nub.
Nrce pr ecut pees of shri nk si ze: , .. x """

shri nk to '4" , Great fo r sp lic es. 501$1.00

RF actuate d relay se nses RF
(1W) and closes DP DT relay .

For RF sensed T - R re lay
T R- 1 Kit $6.95

car-Ic IF FHt..
Mini ceramic Itt .... 7 KHz
B. w, 455KHz .,.so ...

V.recton
Motorola MV 2209 30 PF Nom inal cap 20-80 PF • Tunable range ­.50._ 0< 3IS1.00

Led. - yo ur cho ice. p lease spec ify
Mini Red. Jumbo Red . High Intensity Red. Illuminator Red 8/51
Mini Yellow. Jumbo Yellow. Jumbo Green 6/51

Coax Connector
Chassis mo un t

BNC type $1.00

25K 20 Turn Tnm Pot $1.00
1K 20 Tum Tnm Pot $ .50

Cryst.1 Microphone
Small 1" diameter Ij.," thick
crysta l mik e cart ridge S.75

Socket.
10/52.00
10/52.00
10/52.00

4152.00
4/52.00
3/$2 .00

25 A M P
100V B ri dge
$1.50 each

Diode.
5.1 V Zener 20/51.00
1N914 Type 50/51.00
lKV 2Amp 8/51 .00
100V l Amp 15/$1 .00

8 Pin
14 Pin
16 Pin
24 Pin
28 Pin
40 Pin

RE ADO UTS

TRANSISTORS

FHO 339 ..~ C C 11.00
FHO 5071510 5~C A 1.00
MAN 721HP173Q 33~C A 1.00
HP 7861 . 43~C A 2.00

CIRCLE 38 ON FREE INFORM ATION C ARD 87



CIRCLE 23 ON FREE INFORMATION CARD

$14.15
104.95....
14.95
t ...,."
6.25

13.50
13.50
13.50

ICM CHIPSCMOS _ T1mef

CMOS LEO Stopwatdlmmer
Osdllotor Control1or
SevenOtcaclt Counter
Clock GonontDr

ffiEPHONE/KEYBOARO CHIPS
Push Button Telepho ne Dfa ller
R.~rto "Y Dl a n.r
CMOS C loc k Generator

Keyboard E nc oder ~ 0"'1Keyboa rd EncOd er 16 key s
Keyboard Encoder 16 keys
Keyboard En codfi keys

NMOS READ ONLY MEMORIES
128X8X 7 ASCII ShItIed witl1 Greek
128X8 X7 M.atl1 SVmboI & PIctures
128X8 X7 Alphli Cootroi ClIatGen

MCM6571
MCM65"
MCM6575

AY~IOO

AY-H200
A V .......
A V ...",.
HDOl..
'4C922
74C923

ICM71l45
ICM12lI6
ICM7207
ICM7208
ICM7209

SCR AND FW BRIDGE HECTIFIERS
C360 15A@4fJlN 5Q),(2N1149) $1.15
C36" "" @6OOV SCR 1."
2H232lI UAIiYXN "" ...
_900-1 12A@ Y:N FWBRIDGE REC. 1."
UOAIil8CI·3 12A~ 2«N fW BAIOGE REC. ...5

Cl06Bl ... TORS ""... 411.00"....... .30 ,..,.. .19 2KJ... 411 .00
" PS.4Q6 511.00 lUE3OS5 ' 00 2N3906 4/1.00
TISl7 611.00 2N3392 5/1.00 2N4013 311.00
TIS" 111.00 2N3398 5/1.00 2N41 23 611.00..... 1.15 PH35I' 311.00 PN42049 04/1.00
40410 1.15 ' KJ56I 04 n .OO '"'250 411.00
'0673 1.75 PH35I. 0411 .00 ,..... 0411 .00
2N9t8 4/1.00 "PS363IA 511.00 2N44O' 411.00

2N22'" 211.00 1O'S3702 511.00 ""'02 4/1.00
2H2221A 411.00 "",.. 511.00 'H4403 411.00
2N'222A 511.00 "PSJ71l4 5(1.00 ,..... 511.00PH2222 ..... 7(1.00 ""70S 511.00 2N_ 411.00
2"'- 411 .00 1O'S370S 511.00 2N"'" 411.00
MPS2369 511.00 2H1705 5n .00 ,..... 411.00
' H2414 411.00 "PSJ1OI 511.00 2N.... "11.00
2N2906 411.00 ""70' 511.00 ""'29 511 .00
'11290' 511.00 2N3711 511.00 PH"" 511.00

""72" .OS ....' 31 511.00
2H292S 511.00 """.. 1.00 2N5131 511.00
.....".. ' .25 2N3m 2.25 2NS210 511.00
2NJOOJ 211.00 2N3123 ' .00 2N.... 311.00, n. ,

MISCELLANEOUS
n07<cH Quod LowNoIse bI·lot ill> Arne> 2048
n 494CN Swltdling Reoulotor U8

ThW ~~~1'~uIIIor 1 ~ :~
95H!lO HI-Speed DMdo 10m _ 11.95

t~411 ~o:..~~~r 3.95
0S0026Qf 5~ 2"9/11SO MIlS dock dltm 1~:~
m,~ #"~~dIsp=llllogicdl~ 1~~
MM5330 41> lllg~ OPlol LogicBIod< (Spocioll 3.95
LOl l0/111 31> 0IglI AIO Cc>lMr1er Set 25.00/sel
MC1"". 31> lllgrtAIO Cc>lMr1er 13.95

UTRONIX ISO-UT 1 SN 764n
PllotoTronsistorOpto-I..lotor SOUND GEHERATOR

(SI"" asMeT2 or' N25) Generates CompIIxSounds

49, Bach Low$3.'95~~;;h""bil
TVGAME CHIPANOCRYSTAL

=~~': 20~ ~HZ ~: ~~ &~~~c 7 95 set
XR205 $ll.411 EXAR XR2242C1' 1.50XR210 4.411 XR22S4 4.25
XR215 ' .411 XR255& 3.20
XR320 1.55 Xll2567 2.9lI

1.50 JE2206KB 18.95 XR34ll3 1.25
.3i X111100 3.20 XR-4136 1.25
.118 XR2206 4.411 lOW151 3.95
.118 XII2207 3.85 lOWl94 1.<5

1.25 XR2208 5.20 XIW202 3.60
X111310P 1.85 XR220lI 1.75 lOW212 2.05
X111 468Qj 3.85 XR2211 5.25 XlW55a .75
X111<B8 1.85 XR2212 4035 lOW73ll 1.15
X1114n 1.95 XR22411 3.45 lOW'" 1.<7

.JESOB PROGRAMMER
27rM/2708 EPROM PROGRAMMER

J PHONE

ameco ORDERS
WELCOME

(415) 592-8097

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWAY RoAD, BELMONT, CA 94002

PRICES SUBJECT TO c'HANGE

ASST. 4

ASST. 2

ASST . 3

ASST. 5

LOW PROFILE SOLDERTA IL
(TIN) SOCKETS STANDARD (TIN)

1-24 25-4'J 50-100
1·24 25-4'J 50-100I pin L P .17 .is .IS

14 pin L P .20 .19 .11 14 p in ST .21 .25 .24
16pln LP .22 .21 .20 16 p in ST .30 .21 .25
I' pi n L P .29 .21 .21 11 pin ST .35 .32 .30
20 p in L P .34 .32 .30 24 p in ST ... ... .42
22 p in L P .37 ." ." 21 pin ST ." .90 .11
~ p in LP .31 .J7 , ." J6 pin S T I." 1.'" US
2. p in L P ... .44 .43 40 p in ST I." 1.45 1.30
J6 p in LP .60 . .59 .51

I' WIRE WRAP SOCKETS40 p in LP .53 .62 .61
(GOLD) LEVEL # 3

SOLDERTAIL (GOLD) 1·24 25-4'J 50-100
STAND ARD I p ln WW ... ... ...

1·24 25-4' 50-100
10 p in WW .69 .63 .51
14p ln WW .79 .73 ..,

I pin SG ." .35 .31 16 p in WW ... .31 .70
14 pin S G .49 ... .41 11 pi n WW ." .90 ••1
16 pin SG •S< ... .44 20 p in WW 1.19 1.01 ."II pi n SG ... 53 .41 22 p in WW 1." 1.35 1.23
24 pin SG .79 .'" .69 24 p in WW I." 1.26 1.14
2t pin SG 1.10 1.00 .go 2t pln WW 1.69 1.53 1.31
36 p in SG LOS I." I.'" J6 p ln,WW 2.19 1." 1.79
40 pi n SG 1.'" 1.59 1.45 4l) p lnWW 2.29 2." I."

8/80

JE608 KIT .... .................. ..... .... ......... .. .. . .. . .. ... . . ...... $399.95
JE608 Assembled and Tested ...... .. ..... ................ $499.95

• DISCRETE LEOS --==-X C$56 R .2Cl\" red S/$1 MV" .015" re d '/$1 X C Il1 R .190" red S/$l
X C5:56G .200" g reen '/$1 XC209R .125" red S/$l xe n ic .110" gr.e n '/$1
XCS56 Y .200" yellow '/$1 XC209G .125" green '/$1 X C Il IY :190" y e llow '/$1
X C556C .200" cle ar '/$1 X C209Y .125" yellow '/$1 X CIlIC .190" c lea r ' IllX= R .200" red Sill X C526R .115" red S/$ l
X=O .~' green '/$1 XC526G .115" green '/$1-
X=Y .200" yellow '/$1 X C52f.iY . IIS " yellow '/$1 INF R A -REO L E O
MVIOB .170" red '/$1 XC526C .IIS " cle ar '/$1 \II"X~"X 1l16" fla t S/$l

DISPLAY LEOS
TYPE POLARITY HT ""~ TYPE POlAIIfTT NT "'"..... , Common ModI·red .270 2." MAN 6730 Common Anode·rId ::l:: 1 .sse ....... , 5 lt 100( MAttix-red 300 .... MAN5740 Common eatnodt-rld ·D.D. .... .".... a Common ClthoOt ·~ .125 .25 MAN6150 CDmmon ClItlOdt·r.d ::l:: 1 .see .".... . Common Ca!hodI·rtd .1. 7 1." MAN 6160 Common Anodt·r.d .sso .".... ,G Common Anodt-oreen .300 1.25 MAN61&0 Common CIthode-rtd .... .ss
.... 7Y CommonAnodI ·)'IIow .300 ." DL101 Common Anodt-rtd ::l:: 1 .300 .ss
.... 72 C«nmon AnooNed .300 .'" 1ll71l4 Common Ca!hodI.11d .300 .".... 74 CornrnonCittloOe·11d 300 1.25 DL107 Common Anode·rtd 300 .ss...." CommonAnodo.,..,. 300 ... Illnl Common ClItlOdt ·rtd .500 1.".... .. ComrnonCllhode-ytl1Ow .300 ." DL141 CornmonAnocle·rtd .... 1.25.... "'" Common Anodo....... .300 ... DL746 Common AnoQI·rtd ::l:: 1 630 I."
.... 3630 CcmmonAnodI-OlVIlII ::l:: 1 .300 ." DL747 CommonAnode·rtd .... I."....-Common eathocIt·oqngt .300 .ss D1749 Common CathoOI·rtd ::l:: 1 .630 1."
MAN "610 Common Anodo....... .300 ." DL750 Commoa~ -ftd .... I...
.......e Common CIttIode-ortnOt .400 ." 01338 Common CathoOI·rtd _110 .35
MAH 4710 Common Anode·rId 400 ." fH070 Common Cl_ .250 .69
MAN4730 Common Anode-red ::l::1 .' 00 ." 'HO'" Common Calhode ::l:: 1 .35' ."MAN4740 Ccmmon CrthodII·red ..... ." 'N"'" CommonCothodt . .35' .'"YAH 4810 Common""'_ .' 00 ." FNllSOJ CommonCllholo(fN05OO} .500 .".... '3" Cotnmon CIthode-ytlow .... ." fND501 Common Anode (~D510) .500 .ss
MAH&510 Common Anodt-orlnQl-D.D. .sse ." 5002-7730 Common Anode·rId .300 .".... 6630 Common AnodI-oranot ::l:: f .... .ss HDSP·34OQ Common Anodt·rtd .... ,...
.... '3" Common ClttIOdt·oange· O.D. .sse .ss H~-3403 CommonCllhodt'" .... I.".... "'" Comrnort c.node.orang. ::l:: 1 .... ." 5002·73OQ 4lt1sgl. Oiget·RHOP .... 19.95
.....H6660 Common AnodI-«ange .... ." 5002·1302 04x1SOI. 01OIH HOP .... 111.95

"AN "'" Common Clthode,owlgI .... ." "'2-7'" Ovtrrll'lllt c:NrlCttr (::l:: 1) .... 15.00
MAH671 0 Common AnocSI ·rId-O.O. .... ." 50082-7340 4 x 7 SOl.Diglt-Htxacltdn'lll .... 22."

~E~=~E::-$i~~~I~
.~.f "'_",-",_"" """ "" ", ,,,
~ _-ue "" UIIOM~ M """""-

. 11 ..,,_tof,....__.........

. 11 ...... , . _ " 11"",._", IIA11r,,,,.......~
· A-.... ~""__I Il:_ _

.~.::~':='~ ~ .....
~,-. ....... "'" U DlTPl lM:bt , ...kM~. n.r...
IM:~ kz.,. '-" """ "-' ,...--., 11' VAC, . MJ.IW

:='::;:'-~==~~~~'"~~~~~
..., . ...s.

'Tlw JEtot E'ROM ' ...._ . .. . ~lefy .I1 «r1 1.. r>Id""'.' ..... odI .,~l ol(OfT>pl,tw. coroltollt>d_ ••,~"o oOcl ,l onal
,,~_ 10< IU _ 11_ Thoo E' '' Qt,4 UO> j,. ",~..-.d fn., the H..MiK I(lt'jboard 0 . fn)ro, • "'.pr• ...........t E''' OM. ThI
JED "'otr- uo> ......1.'• • PlOI'_ E' ''OM bY _ '"- of oU ....w."Il " " e..C\.. u : T.." .....II 0I1ow11'>1 .._ ,01" 1 0<PI'"''
"'.-. lor . " ....... "'00< 10",01'_."" "' '9 ....,..,~ ... lhIprop_ c _ .. todd ,.t< 11y ..._thl......-yUCU"~ ....1tl \Ill
1iI . 1CIoc-.il l(l1 boet'd IOltoo "_r1 IhI ... , ... "'oer ....... I ..., _ lIry. 'TlwJE_'••_ _ I. ...,I "". _ l8oord
.....1tl~ IC'.. ...:I"'CItodoftI~ _ of . _ h' . ... V, .I2V _ \I .TlwHl.IOCIoIoc-III(..,~WId UDIT..( Soc\o;tl 'a.wl8oard
""1IIfPI.'_~Ofl""\:IWI"_

1/4 WATT RESISTOR ASSORTMENTS - 5% APACI!0l! ~"%='~ CORNE
100>;" """" " OH" ,, "" " ,, "" . 10,1 .......03 .00' ''' Ii! ~ .~

ASST . 1 5 II . 21 QHM )J OHM 39 OHM 47 OHM 56 OHM 50 PeS $1.75 ~ ~ ::.g::~ :~~ :: :g: ::
68 0tW 81 OjiM 100 OHM 120 OH'-l 1 ~ OHM 100 pI .OS .04.03 .022I£f .06 .05 .04

5 II . 180 OHM 220 OH~ 170 OHM 330 OHM 390 OHM 50 PeS 1.75 220 pf .05.04.03 . 04~ .06 .05 .04

,,70 0+i1,l 5600HM 680QtiIol 8100HM lK 470Dl · 05 101~T~Il Ai.' CAPACrTORI .12 .09 .075
5 11. t.2K 1.~l( 1.81( 2.X V K 50PeS 1.75 .001ml .12.10 .07.022rn1 .13 .11 .OS

3.31'\ 3.~ ".71( !J.6fr; 6.81( .0022 .12 .10 .07 .047mf .21.17 .13

511 . 82~: ~~ ~~: : :~ 50PCS 1.75 :~~mf +il!.Dt~D T:TAl~~OlIDl CAP~OftS :~: :ii
5 II 56( 68K ax 10Clk 120( 50 PeS 1.75 : ~~ .39 .31 .25 1.5135V .41.33.26

l~ 18l)o; 2X,1o;. 27()l. 33Q1( :n/35V :~ :i t :g ~:~ l} ~l 3:
ASS T. 6 5II J9l)l( " 70K ~ 68()l. I2Ql( 50 PeS 1.75 .3JI35V .19.31 .25 Uf25V .63.51 .41

ASST . 7
1M 1.2 101 1.9ol 1.8 '" 2.2 M .= :::it ~ ~= d; d~ ~

5 11 2.11,1 303M 3.9101 V iol .UI,l 50PCS 1.75 1.0135V .B.31 .25 'J2I'v .7'J .61 .50

ASST. 8R Includes ResistorAssortments 1-7(350PeS.) .$9.95 ea. .....~""'WIII_lUtT1lCIlmc=':::
$1 0.00 M in . O rd e r - U.S. Fundi Only s.p.e ShMtI - 254 .471!iJV .15 .13 .10 .47f25V .15 .13 .10

Ca lif . Residents Add 6" S.les Tax 1980 Ca t a log A 'iai lllbl , - Se nd 41thtamp j'= . ~ : . ~ ; :~ ,4= . ~ : . ~ ; : ~ ~
Postage-Add6" plus$1 Insura~ (if dqired) U flSV :15 :13 .10 1.OJ25V :16 :14 .11

1012SY .15 .13 .10 1.0IWi .18 .14 .11
10J50Y .18 .14 .12 4.7I1BV .15 .13 .10
22J25V .17 .15 .12 UflSV .15 .13 .10
22M{ .24 .20 .1. 4.71YN .16 .1" .11
47flSV .11 .17 .15 1011SV .104 .12 .011
471YN .25 .21 ,11 1012SV .15 .13 ,10
100125V .24 .20 .18 10J50V .16 .104 .12
l C101W1 .35.30 .21 471YN .204 .21 .11
22OI25V . 32 .~ .25 10011SV .11 .15 ,14
22'015OV .45 ."1 .38 tODmV .24.20 .18
470l25V .33 .21 .27 lC101W1 .35.30 21
1000116V .55 .50 .45 22'OI16V .23 .11 .15
22OOI16V .70.52.55 47On5V .31 .21

- 740 0 TTL
SN7470N .29
SN7472N .29

SN7...... .20 SN ].4nN .35 SN74160N .19
SNl401N .20 SN7414N .35 SN14161N .19
SN7WN .20 SN747SN .49 SN7416.2N 1."
SN7<tOJN .20 SN74 J1N .35 5N74163N ...
SNl404N .25 SN1479N S.OO SN14164N .19
SN1«:J5N .20 5N7.N ... SN7416$N ."5N7406N .29 SN1"12N .ss SN74165N 1.25
SN7401N .29 SN74&3N .69 SN74161N 1."
SN7QN .20 SN7415N .19 SN1U1ON I...
SNl4Q9N .20 SN7486N .35 SN7 4172N 6.00
SN74 10N .11 SNl489N 1.'" SN74113 N 1.25
SN74 11N .25 5N7490N ... SN74174N 1.00
SN7 412N .25 SNl491N ... SNl4175N 1.00
S N1413N ... SN7492N ." 5 N74116N .rs
SN7414N .7ll SNH9JN ." SN14171N .79
S N7416N .25 SNl494N .OS SN7<4179N I."
SN7417N .25 SN74%N .OS SN741lON .79
S N7420N .20 SN l49fiN .OS SN74111N I."
~~~:~

.29 SN7497N ~OO SN74112N .79." SN74100N 1.25 S:'\I741J4N 1."
SN7423N •25 SN74I01N .35 SN74115N 1."
SN7425N •29 SN74IOlJN .ss SN1411f'iN 9.95
SN7426N .29 SN14116N I." SN 141llN 3.95
SN14Z1N .25 SN74UIN .35 SN 7.190N 1.25
SNl429N ." SNJ.4122N ." SN74191N 1.25
SN 74JON .20 SN74123N .59 SNl41 92N .79
SN14J2N .25 SN74125N .49 SN7419JN .79
SN1417N .25 SN14126N ... SN74194N ."S N743&N ... SN141 32N .rs SN74195N .69
SN1439N .25 SN74136N .rs SN74196N ."SN7440N .20 SN74141N .79 SN74197N .19
SN7441N ." SN74 1QN 2." SN74191N 1.49
S N7442N .5'J SN74143N 2." SN74199N 1.49
SN7 4UN .'" SN74144N 2." SN74S2QO ....
SN7444N .rs SN7414$N .79 SN74251N .ss
S N746N .'" SN74147N 1." SN7427'9N .79
SN7446N .69 SN74141N 1.29 S N74213N 2.25
S N7447N .59 S N741SON 1.25 SN742S4N 3.95
S N7448N .79 S N7415IN .ss S N7428:5N 3.95
S N7450N •20 S N7415,2N .59 SN74365N .69
SN745 1N .20 SN74 15JN .SO SN7 066N ."SN745JN · .20 SNl4154N I." S N 74l67N .69
SN7454N .20 S N 741SSN .79 SN7 4l6&N .69
SN7459A .25 SN74 1S6N .79 S N 74390N 1."
SN7460N .20 SN74157N .OS SN74393N 1."

CD4000 ." CMOS C D4070 .5O
CD<OOl .ss C04071 ...
CD4002 ." CD402ll .es CD4072 ...
CD4006 1.19 CD4029 1.49 CD40l6 I."
CD4007 .25 CD4<l3O ... COG, ."C04OO9 ... CD<0J5 .ss C [)4C ."CD4010 ... C~ I." CD400J .ss
C04011 ." CD4041 I." C~ 1.19
CD4012 .25 CD4042 .ss MC I4409 14.95
CD4013 ... C040U ." MCI4410 14.95
C04CI14 I." CD<044 ." MCI44 11 14.95
CD40 15 1.19 CO<04< 1.79 MCI44 19 ....
CD4016 .59 CD404 , z... MCI4433 13.95
C D4017 1.19 CD<04I 1.35 MCI4506 .'"C 04011 ." C~ .49 MC 14507 ."C D4019 ... C D<050 .69 MCI4562 11.95
CD<020 1.19 CD405 1 • 1.19 MC I45IJ ,...
CD<021 I." C D<053 1.19 C O<"" ,...
C D4022 1.19 CO _ 2." CD45 10 I."
C D4023 .29 CO_ .... C 045 11 1.29

• CD4024 .79 CD4060 1." C 04515 2."
CD4Q25 .23 CD4066 .79 C04511 1.29
C D4Q2S 2." C D4OO& ." CD4S20 1.29
CD<02, ." CD4069 .45 CD4S66 2.25
,<COO ." 74C OO 74CI53 2.49
74C02 ." 74CIM 2...
74CO< ... 74C1S 2." 74C17J 2.60
"COO .49 74C9O I... 74CI 92 2."
74CIO ." 74C93 I." 74C19] 2.49
74C l4 1." 74C95 I." 74CI95 2."
74C20 ." 74CI07 1.25 14C922 ,...
74C30 ." 74C151 2.90 74C923 '.25
74C02 1." 74C154 ~oo 74c m ....
74<:<1 2." 74C157 2... 74C926 ....
HC73 .19 7<tCUiO 2." aoc.. 1...
74e 14 ." 74CI61 2.49 10<:91 I."
"M" I.'" LM710N .79
L MI06H ." LI NEAR LM 7l1N ."L MlOOH .10 L Mn 3N/ H .5O
L M301C N/H .35 L M340K-l l 1.35 L M733N 1.00
L M302H .'" L MJ40K·24 1.35 L M739N 1.19
L M304H 1.00 L M340T-5 1.25 LM74 1CN/H .35
L M305H .60 LM340T~ 1.25 L M741-14N ."LM J07C N/H .35 L M340T-3 1.25 L M747N/ H .79
L M3OBC N/ H 1.00 L M34DT·12 1.25 L M741N/H ."L MJ09H 1.10 L M340T·15 1.25 LM 1310N I."
L M309K 1.25 L M340T· lI 1.25 LM I451CN/H .59
L M3lOCN 1." L M34DT·24 1.25 MCHIIN 1."
LM311N/ H .90 L M35I N 1.00 MC 14l'9N 1."
L M312H 1." UJl370N I." L MI 496N ...
L M317K .... L M373N '.25 L Ml556V 1.15
L MU. C N/H 1.50 L M3n N '.00 MC1741SCP 3.00
L Ml 19N 1.30 L M3S0N 1.25 L M211I N I."
LM320K-5 1.35 LM JIOCN ." L M2901N 2."
L M320K-5.2 1.35 L M3I I N 1.79 L M3053N I."L M320K ·12 1.25 LM 3I2N 1.79 L M3065N 1.49
L M320K·15 I." NE50 1N '.00 LM3900NP40U ."
L M320K· la 1.35 NelDA '.00 L Ml905 N 1."
L MJ20K· 24 1.35 NE529A 4.95 LM 3909N 1.25
L Ml2OT -5 1.25 NESlIH fV ' 3.95 MCS50IV .59
LM320T-5.2 1.25 NESl6T '.00 I03I B ....
L Ml2OT-3 1.25 N..... '.00 LM 7$4SON ...
L Ml2OT·12 1.25 NE544N .... 7545ICN ."L M32QT- 15 1.25 NE550N 1.30 7'5452CN ."L M320T ·I I 1.25 NE 555v ." 7S45JCN ."L M320T ·24 1.25 N....N ." 7!l454CN ."L M32JK-5 .... N E560B S.OO ~ICN .79
L M324N 1.49 NE562B S.OO 75492CN .19
L M3J9N ." N E565N/ H 1.25 7'5491N ...
L M)40 K-5 1.35 N E566C N I.'" 75494CN ...
LMJ40 K~ 1.35 N E567V /H ." . RC41J6 1.25
L MJ40K-3 1.35 NE570N .... RC4151 ,...
L M340K·12 1.35 L M7OJC N/H .69 RC4194 ....
L M340K·15 1.35 L M709N/H .29 R C4195 4.49

74LSOO .35 74LSOOTTL 74LSU9 LOS
74LSOI .35 74L S51 .29 74LS 151 1.OS
74LSCZ .35 74L S54 .29 14LSI55 I.OS
74LSOJ .35 74LS55 .29 74L SI57 LOS
74LS04 .42 74L S13 ... 74LS I60 1.15
74LS05 .42 74L S74 ... 74LS I61 I."74LSOI .35 74LS 75 . 71 74LSI62 1.25

en 74L.SO'l .42 74L.S76 ... 74LS I6J 1.39
74L SIO ." 74LS 7t ... 74LS I64 I...

0 74LSll .'" 741-5&3 LOS 74L S I75 1.25

Z 74LSIl ... 74L S85 I." 74LSlII 2.49
74LS1 4 1.25 74LS86 ... 74LS I90 I."0 74LS 15 .35 74LS90 .71 74L$191 I."a: 74LS20 .35 74L S92 .go 74L S I92 I."

I- 74LS2 1 .35 74LS93 .90 74LSI93 I."
0 74LS22 .35 74LS95 ." 74L S I94 I."
W 74LS26 .35 74LS96 1.15 74LSI95 I."
...I 74LS2 7 .35 74LSI07 ... 74L.S253 1.25

W 74LS2I .35 74LS I09 ... 74L S251 LOS
I 74LSJO .35 74L.5112 ... 74LS 25I 1.15

0 74LS32 .42 74LSI 23 I." 74L~ .13

is
74L S11 ... 74LSI25 LOS 74LS279 .90
741-540 .35 74LS I32 ." 14LSl61 .'"« 14L S42 I.OS 74LS IJ6 ... 14LSJ6I .'"a: 4LS4 7 LOS 14LS I38 1.OS 74LS670 2...

88
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$79.95JE610 (Case not included)

The JE610 ASCII Keybaord Kitcan be interfaced into
most any computer system. The kit comes complete
with an industrial grade keyboard switch assembly
(62·keys), IC's, sockets. connecter, electronic cnmpo­
nents and a double-sided printed wiring board. The
keyboard assembly requires +5V @ l 50mA and -12V
@ 10mA for operation. Features: 60 keys generate the
full 128 characters. upper and lower case ASC II set.
Fully bullered. Two user-define keys provided for
custom applications. Caps lock for upper-ease-onlv
alpha characters. Utilizes a 2376 (40·pin) encoder
read-only memory chip. Outputs directly compatible
with TTL/OTL or MOS logic arrayL Easy interfacing
witha l6-pindip or l8-pin edgeconnector.

TRS-SO
16K Conversion Kit

Exp and your 4K TRS-ao System to 16K .
Kit comes complete with :
* 8 eac h UPD416-1 (16 K Dynamic R.ms ) 250NS
* Doeument.tio n for con....rstan

FUL L 9·BIT
LATCHED OUTPUT
19·KEY KEYBOARD

fRS-16K $59.95
JE610 ASCII

Encoded Keyboard Kit

e

JE600
Hexadecimal Encoder Kit

_..~

PRICE

$29.95
$32.95
$34.95

Panel
Width

8.00"
10.65 "
14.00"

• ~StlP~::sgti~ ~::~amb~~d~
finish.

• Sliding rear/bottom panelfor
service and component se­
cessibility.

• Top/bottom panels.OBO lhk
alum. Aladine lYpe 1200
finish lu,ald tint color) for
best paint adhesion after
modifICation.

• Vented top and bottom
panel, for cooling efficiancy.

• ~~1~~ it~dn~~I~~rol~Dvides

---- --

...-. --.
.Qu.l Mnsors - Iwit chl ng control fo r in­
do o r/out door or du.1 m o nit ori ng

-Co nt inuo us LEO .S" ht . display
- Range : -40-F to 19 9 -F / ....0 '"Cto 100'"C
:~tC~~Cl::a~r1:n~~r:; lg~ 1 Celsius re .ding

: ~ i~': 3~~?4.\~a:~"5~8~.~~I ~ ~3d/~~~r Inc l.

-MlCROI"ROCESSOftMANUAlI- --
M-ZOO U......... Sl .5O
M-<:DP1802 U......... 1.50
1.1 ·2650 Uw ...... ' 00

RO... .
2$13(2140) CJwxtI,rGenefltor(IIIllI*"CUI) SU:5
2513(3021) O\IractIf~IowerWlI ."
"" "".-- 1085
M"""" ""'... .... ""''''''''''' '"

.....&
1101 "." SUI< Sl .49
1103 1024X1 .,.,."" ."2101(8101) 2,.,. . SUI< '"2102 1024Xl SUb< 1.75
21L02 1024X1 "'" 1."
2111(1111) ".., - St..c '"2112 255X4 SlJbcMOS '"2114 1024X4 Stdc 450ns '"2114l 1024X4 StlbC45OnslOwpowtr 101 5
2114·3 1024X4 -_. ""2114l -3 1024X4 SUOc 300ns lOw power 11.85
5101 2,.,. , "'" 1."
5280121 07 '0" '" .,.,."" '"74' 9 "'" Stitt 1.75

14"'" 2"'" StabCTnstll . '""42' 2"'" S"" 2"
UP0414 " [)yNmlc 16 PI" U S

(MII(4I)21)
UP0416 '''' {)ylwnIc: 16P1'l25CWlf 1."

(1.11(4116),_- " SUo< ""'~Il
TMS4045 1024:<4 SlJbc ""2111 16.3&4X1

_-.
."(hOuStm31r\l:td)

MM5262 "" - 4/1.00

I"RO.'I

1102A "'" fAMaS 55"
2116IHTEl ''''' EPROM 50"
TMS2516 161(' ' PlIOM ,.."
(2716) · Rtqulrts SIngle...5VpowerSl.WiY
l MS253Z ' lOCI ' PROM ""2100 " EPROM 1095
2116 T.I 161(· · EPROM "".. Rtqu!res3 VOIlIQts. -5V.•5V, +12V
S203 2041 ' AMOS 14.85
6301-1(1611) 1024 Tnstlll~r 3.49
6330-1(7602) 255 Open C 81poL1r 2"
82523 ' 2lC& .".,~ '"125115 '006 .....' 111.95
12S123 32" TMtl ie ,."
14186 512 moPtnCollector '"74181 25& m 0pIn Collector '"745281 '02' S"" 2"

DIGITAL
THERMOMETER KIT

DTE-8
DTE-11
DTE-14

'"

411 15

S 50
.50
.50
.50
50...
' "'"2"
"2"

2."

""'002"."2.49

Pro ides 3 buic
w forms: sin e,
tr iangl••nd sq uar e
w..... . Freq . r.ng.
fr om 1 Hz to 100K
Hz. OutPut .mpli·
tude from 0 volts
to over 6 vol ts
(peak to PtJekl .
U... e 12V supply
or e :t6 V aplit sup­
p ly . Includes ch ip,
P.C. 8oIIrd, com­
ponents &: instruc­
tions.

Function
Generator Kit

A-Y-5-1013 3011( BAOO

MM_

MM"""
MM504H
MM506H
t.lM51()i
MM501 6H
25041
251'
2S22

""2525
2521
252lI

""2532

""74l S61O

----- lIAJIr.-----

--- I. lIAJIOIOA SUP1'ORT DEYlClS- - -
8080A CPll S 1.95
8212 8-8ft ll'i9~ut 3.2$
8214 PnontylntlmlplCortrol U S
8216 BHlIrIdlonIIlktsDrtvtr 3.411
8224 CIoQ:Gtnttatorit>rlrnf 3.9$
am Bus~ 3411
8228 St'1tlm ContrDIIc/Bui Dri¥er 4 9S
8238 Systlm ControIw 5.15
1251 Prog. Cornm. 110(USARl) 7.85
8253 Prog Intlml Tlnwr 104.95
8255 PrDIJ.Plr1ph . 1JO{PPl) 9 15
8251 Prog. OWACortrol 19 15
8259 Prog. lntlfT\lPl Controi HU 5
- --IlOl"'00 I UPPORTDEYlCfS---
MC6800 MPlI $1415
MC68O:2t? MPlI WIth Cklctatld Rim 24.95
MC6810AP1 121X1 Stac: Ram 5.15
MC6t21 ~. 1_.~ (MC682O) 1.41
MC682I PnontyIrttrTUPt CottroIIIr 12.15
MC&&3OLI 102a1 BItROM(1lICMA3O-8) 14 85
MC6&50 ~ Cornm . A.dIptIf 1.85
MC&SSl Synchronou sStnalDm~ 1 9.85
MC&8&O 0-600bps D9tII MOO£M 12.15
MCU62 2400bps Modulllor 1415
MC6MOA Quad 3·SQ\t Bus. Trans. (MC8T26) 2.2$
--MlCRQPROCUSOR CHlPS-lll SCELUNEOUS-
Z80(78OC) CPU $13.95
Z8OA(78O·1) CPU 15.95
COP1802 CPU 19 is
~ MPlI l l1t5
6502 CPU 1195
8035 8·8It.MPU./dod(. RAM . 11O.l'ItI 11185
PaS CPU 11 lIS
TMSgwQJL 16-M MPU w/l'lantnrl . rnul!pIy

____I -~'fT REGISTtRS-----==

DuJl25Btt [)yrlarTllc
{M/ 50 BttOyl1lmic
OUll16 Ikt SU~

{M/ l 00 BrtStlbc
DuM 64 &t Accumullltor
5OO1S1281tDyrwnic
1024 Dynamic
Hex32 lilt SlItll:
0uaI132 B.tSt.Nle
512 Stmc
10240ynarnic
0uaI256 8lt StI1ic
Du&l 2.50Stltic
0uaI2408It SUUc
Quad 80 BItSbbc
," ,
4X4Rfgfstlr F'Ue (TriSUtlj

MICROPROCESSOR COMPONENTS

JE2206B $19.95 JE300 $39.95

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

PB-6 • . . • . • . . $17.95
PB-l00 • . . . . . . . 19.95
PB·l0l 22.95
PB·l02 . • • . . . . . 26 .95
PB·l03 . . . . .. • . 44.95
PB·104 . . . . . . . . 55 .95
PB·20 3 99 .95
PB·203A. . . . . . 155 .00
PB·20 3A·Klt . . . 13 1.00

ProtoC'ips
14-PIN CLIP PC·14 .. . • $ 4 .50
16·PIN CLIP PC·16 . • • • $ 4.76
24-PIN CLIP PC·24 . . .. $ 10.00
4O-PIN CLIP PC-40 • . . . $16.00

1111111

JE747 " $29.95

Proto Boards

.. Four .6."J" h t. and t w o .JOO" h t .
com rpon an od e d lsPI" ys

.. Uses M MS314clo ck ch ip

.. Swi tches for h ours, m lnut . s and hold functions
* Hours ."slly view able to 30 fee t
.. Slm Lilated walnut cue
• 115 VA C ec er atten
.. 12 or 24 hour op eration
* Inclu des all components , case a nd wall tr ansfo rm er
• Siz e: 6~ x 3"- x l~

~
ULTRAVIOLET

8.~ INTENSITY
. METER

TWO MODELS:
LONG WAVE

AND '
SHORTWAVE

by BLAK-RAY

• Br ight .300 ht. co m m . cath·
ode d isp la y

-U•• • M M 53 14 c lo ck chip
-Sw itch . , fo r hours, m inu t e .

and hold mod• •
• Hrs . easily vlewab te to 20 ft .
- Simul at ed wa ln ut cu e
-115 V AC op eratio n

701 - 12 or 24 hr . operation

JE etncl. all components, caM &I
wa ll transfo rm er

- Size : 6 * " x 3 -1/ S" x 1* "

6-Digit Clock Kit $19.95
Regulated Power Supply

Use LM309K. Heat sink
provided. PC board con· ­
struction. Provides a solid ­
1 amp @ 5 volts. Can supply up
to . 5V; . 9V and . 12V with
JE205 Adapte r. Includes compo ­
nents, hardware and inst ructions.
Size: 3%" x 5" x 2"H
.. $
JE200........ 14.95

Jumbo 6-Digit Clock Kit

Meter consists of a sensor cell attached to
a compa ct (3" x 314" x 3") metering unit.
Can behand-held or placed directly on
surface for measuring. Can be used re­
motely, while connected to a mete r hous­
ing 'p y a 4-foot exte nsion cord. Two
models available - one for long wave
and one 'for short wave ult raviolet . Read­
ings ate in microwatts per square centi ­
meter . Weight: 1 lb. •
Compl etely assembled (includes sensor
cell, reduction screen , extension cord,
contrast filter and certi ficati on report. )

J-221 LONG WAVE
(300nm-400nm) $242.00
J-225 SHORT WAVE
( 200nm·~80nm ) $260.00=$= CONTINENTALSPECIALTI ES

>
C
lV
Cen
-l...
<0
COo

89

Desk-Top Enclosure for
JE600 Hexadecimal Keyboard Kit

Co mpa ct desk ·top exc losu re : Color-eoord inat ed de­
signer's case with ligh t ta n alum inum pan.ls and m olded
end pieces in mocha brown. Includ es mounting h.rdw.re.
Size: 3W'H x 8)4"W x 8~"D.

DTE-HK $44.95
SPECiAL: JE500/DTE ·HK PURCHASEO TOGETHER
(Value $104.90 ) . . . . . . . . . . . . . . $99 .95

ELECTRONICS
Jameco

CIRCLE 24 ON FREE INFORMATION CARD

PHONE
ORDERS

WELCOME
(41,5) 592·8097

MAIL ORDER ELECTRONICS - WORLDWIDE
•1355 SHOREWAY ROAD, BELMONT, CA 94002

PRICES SUBJECT TO CHANGE8/80

ADAPTER BOARD
- Adapts to JE200­
±5.V, ±9V and ±12V

DC/DC converter with +5V input. Toried al hi­
speed switching XMFR. Short circuit protectio n.

~~ar~~~~e :c3%~!r~C;!~~'9j,ig9,~back to J E 200

JE205 ~ .$12.95



CIRCLE 53 ON FREE INFORMATION CARD

SURPLUS DAISY TERMINALS
Diablo 1650 RS-232~C TER MIN ALS. Featur es: metal daisy
wheel, 40 cps, 10 or 12 pitch. 88. 92, or 96 character wheels.
110,300 .600 and 1200 Baud 110, self-diagnostic. 256charac­
ter but ter. Diabl o (Zerox) qu al ity, switc h-selecta ble ASCII
or IBM 2741 (correspondence) line protocol , 132 columns
@10 CPI, 158 col's, @12 pit ch . Best of all , these are NEW &
UNUSEDl Hytyp e II mech anism. I

Diablo 1650 RO DailY Te rm inal NOW
Regul arly O,er $5,000.00 . . ONLY '3995.00

Name (Please pr int) _

Address _

City _

State Zip _

Indicate the offer you prefer : 40HO

o 1 Year-12 Issues ONLY $13.00
(You save $2.00 of newsstand price.)

o 2 Years-24 Issues ONLY $25.00
(Save More! $5.00 off newsstand price.)

o Payment enclosed (send two e xtra iss u es per year)

o Bill me

o Check here if you are extending or renewinq your subscription.

Extra Shipping : Canada $3.00 per year,
all other countries $5.00 per year.

Mail to : Radio-Electronics
SUBSCRIPTION DEPT.,

L. ~~~~~~~~:...B2~LE!~:..9.9~~~~~~ '"'

KSR DAISY TERMINALS
Over 100 Sold ./These exciti ng refurb ished KSR terminals fea­
ture the Diab lo 1200 HYTYPE Daisy Wheel Printer ,Self-eon­
tained keyboa rd, power supply, 1/0 inte rface boa rd & a qual­
ity dro p-w ing typi ng table with chro me legs &.casters . Uses
various plastic rep laceable "daisy" whee ls. Featu res inclu de:
10 &. 12 pit ch . 6 &.8 verticatlines/I nch. RS-232-C. 110. 150
& 300 Baud : 10. 15 &.30 cps. ASCII prot ocol. text and PLOT
mode with 1/60" hori z. and 1/4 8" vert't . spacing . keyb oard
or computer plotti ng. Inc ludes pinfeed bidirect ional platen
for 1S" paper. &.un ique case design for easy read-ability.

Thi l Exciting Dai lY Terminal II Only . . . . S 1500.00
Pric e Inc ludes shi pping cr ate

"SELECTRIC" RS-232 TERMINALS
Bui lt by Datel or Dura fo r CA RTERFON E. off~lease , 15" car­
riage. self-co ntained powe r supply, solenoid drivers and
RS-232 I/ O. USED . "AS-IS" (may need some servi ce). Inc l.:
Replacement line co rd. schematics and some info . Unusual
Bargain ! Complete I/ O typewr it er. IBM Model 735 Pr int er
(sor ry , no choice of case styleI Over 400 In Stock! •

BCD Cod e Select ric Term inal ONLY '469.00
~f:;~~~~~~.~~~ ON LY ·549.00

Prlnl" Refurbl,hlng IclldHlIlt dwiog&od",l...ij Add S8ll.00
Ad<! S25.11O toCO'/!! a.~ tOlt Slipped ,~ bud. col l!ct.

••LLli ILICill.IICI
Ne."'" MUS IC FOR YOUR EARS
Bu llet's Electronic MUllc Mak er'· Kit has a single 28 Pin
Microprocessor Chip with ROM tha t has been
pro gra mmed to play the fir st 6 to 10 not es of the25 popular
tunes list ed below . Each tune can easily be addr essed
individuall y or played sequenc ially at the push of abutton.
Th e 3 chime sequences are act ivated at any time by
separate switc h closures so when used as a doorbell. one
door can play songs while two oth ers will play different
chimes. Th e unit has a 5 watt audio Amp and will run on
either 12VAC or 12VDC . Op tiona l 117VAC tran sformer is
availab le. Co nstruct ion is very simp le, works wi th any 8 or
16 ohm speake r. or horn speaker . (Not tnctud ed.j Tun es
can be remote ly programmed using asi ngle rotary switch ,
(not incl uded). if desired.

Complete Kn $16.95 Transformer $1.35
(For operation on 117VAC)

Bar/ Graph Dri ver .. . •.. • • . •.. •... . . . . . .. 2.50
SV 1A Regula tor . . . . . .. . . . . . • . . .. ..... .. . .99
'hA TO-5 Rog. 5V (Hso. • ) .60
Temp. Transducer 1.10
Timer Ie .49
Voltage Reg. 14 Pin Dip . . . . . . . . . .50
1A ' 2V Rog 99
P.U.T. W/Spocs .50
Opto Isolator W/Specs •• . .• . . . .60

PARTS

Tun K Tore aOof · WI N.. Tel · H.......,iah ChonK· StM Sp...g~ aa nMl'
• Yank.. o oocne° AmMlca,Americl!! D~tlehIanclL.w · WedcflniM.rd1

• Beet hoven'15th Mdtth· HIIfr' II ... • L,V len En ROM' SlMWl rs Theme
• Clemen t ine' Augus tine · Jlngk Bell,' God SI .. The-Qu"" ' Co lonel
B~ ' Manella... • 0 So&eMIo ' S""l l udl ° The End " Blu. D~be'

8r.twns Lu...,. • W..tmlnlst« Chime' Simp'- Ch ime ' D..cendlng
OCtave Chime.

p(Q) ~~ 1!j1(Q)11~1!j11!j1 ~
~@«II@(i))@J rx 1~©1!j1©

(ASSt.) 200 p ieces/2.00

XAN SUPER DIGITS
.6" JUMBO LED RED

6920 COMMON CATHODE 99
6640 COMMON ANODE . 7 SEGMENT

AY3·8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with thr ee oscillators,
three amplitude controls, programmable noise generator,
three mixers, an envelope generator. and three D/A
conv erters that are contro lled by 8 BIT WORDS. No
external pot s or caps required. Thi s ch ip hooked to an 8
bit microprocessor chip or Buss (8080, ZOO, 6800 etc.) can
be software cont ro lled to produ ce almost any sound . It
will play thr ee not e chor ds, make bang s, whistles , sirens,
gunShots, explos ions, bleets, whines, or grunts. In
addit ion, it has p rovis io ns to control its own memory
chips with two 10 ports . The chip requir es +5V @ 75ma
and a standard TTL clock oscillat or . A truly incredible
cir cuit.

$14.95 W/ Basic Spec Sheet (4 pages)
60 page manual with 8-100 interface instructions and
several programming examples, $3.00 oxtra .

7 WATT AU DIO AM P KIT
SMALL SINGLE HYBRID IC AND COMPON ENTS FIT ON A r x 3~ PC
BOAR D (INCLU DED). RUNS ON 12 VDC.GREAT FOR ANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP. LESS THA N 3'IlI THO @ 5 WATTS
COMPA TI BLE WITH 5E-01 SOUN D KIT 15.M

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRI C
EYE. USE UP TO 25 FT. APART. COM PLETE KIT. ALL
PARTS & PC BOA RDS. $21.50

THE PERFECT TRANS FORMER

~
117VAC primary . 12VAC secondary @ 200ma

. , Gre at for all you CMOS, or low power TTL
proj ects. PC board moun t. 9ge ea, 3/$2 .50
Size; 1.5" W x 1.25" D x 1.25" H

112W RESISTOR ASSORTMENT
A good mtx of 5'4 and 10'l1.val'Jesin bot h full lead and PC lead cevlces . A ll
new, first Qu al ity .

NOW A SUPER READOUT AT A SU PER BUYI These are factory fresh
pI1meLEDreadouts.not secondsor rejectsassold by others.Compareour
price and send for yours today, but hurry, the supply is limited!

. SPECIFY: COMMON ANODE OR COMMON CA THODE

1.59

(CA3046) Transistor Array ,75
400V 6A TRI AC TO-56 .. . . . . . . . . .. •75
RCA Transistor Array 80
Tone Decod er 99
PLL CMO S 99
Quad Comparator . . . . . . . . . . . . . . . . . .89
High Freq NPN TO-92 6/1.00

NPN GEN PUR 8/1.00

VCEO = 450 VDC IC = 3A (5A Peak)
FOR TV HORIZONTAL SECTIONS; HIGH
VOLTAGE REGULATORS
REPLACES; 2N5076. 2N5077. 2N5838. 2N5565.
BDY94, BU126. 2SC2121. 2N5840, 2SC1046.
2N5456. TIP556 AND MANY OTHERS.

The S E..Q1rs a co mplete k It thll
contains all the parts to bu ild a
prog rammable sound effects
generalor Oes lgned around
the new Tl x" Instrument.
SH7f,4n Sound Ch ip, the
boa rd prov ldM banks 01 MIN I
DI P SWltchn and pots 10
program the vanous com ­
bi natio ns ofihe SLF Oscillator.
VCO . Noise . One Shot. and
Envelope Co ntrols A Quad Qp
Am p IC is used to Imp lement
an Adjustable Pulse Genera­
tor . L&'Iel Comparator and
Mu lt Ip lex Osc ,lIalor for &'len
more versatllily_The 3 "1o~ x 5~

PC Boa rd leatures a p rototype
area 10 allow for user added
clrCYltry . EaSily prog rammed
10 d uplicate E xp l o .lon .,
Phllsor Gun., St..m Tr. n. , or
allTlOSt an ln trmte num ber" of
other sou nds . Th e un it has a
mu lti ple of applic atio ns The
tow price Incl udes all part s.

assemb ly man uar. prv."lrammi ng chart s. and d etailed 7&477 chip spect-
I,catl on s It ru ns on a 9V ba tte ry (not in cluded ). On boa rd 100MW amp
wil l c nv e a sma ll spe aker directly , o r th e unit can be co nnec ted to you r
stereo w it h Incred Ible resu ltsl (Speaker not inc lud ed)

LM3046
RCA 40430
CA3086
LM567
CD4046
LM3302
2SCl849
MPS A20

• 76477 CHIP IS INCLUDED. EXTR A CHIP S $3. U5 EACPf

Sound Effects Kit $18.50

NPN HIGH VOLTAGE

~
HOU SE #

en
S:2
z
o
a:
~o
W
...J
Wos
~

90



. 5" RED LEO DISPLAY
7 segment RHO

FttD500 Corrmon Cathode
$.8ge a .
10/ $7. 75
25/S17.00
100/162.00

INT[RNATIO~AL [lECTROSICS UNlIMITl:D

225 Broadway Jackson Ca 95642
Phont 209 223 3810

Payment by check, M. a . , UPS-COD. MI C
or VISA. Add $1. 00 sh1ppi nQ/handl1 ng
in US, Canada & Htx1co. Ot he r countries
$1. 00 + 51 of ord er-. Cali f orn ia residents
add salts ta x. M1n1 hU11l crd er- $10.00

pHD pk-25 pk-l 00
1. 50 2.25 7.50
1.25 2. 10 7.25
1. 00 1. 90 6.75

.95 1.75 6.00

{

S1.19<•
10/S7.9S
25/S17.50
l00/S6S.00

S.89<•
10/S5.95

S.9gea
10/ S7. 95
25/S17.50
100/ S65.00

Ml:TAL FILM RES ISTORSe.
1-999 .25
1000- .25
5000- . .25
1 -OOסס .25

. 3" REO LEO DISPLAY
7 segmen t RHO

XAH72(MAH72 equiv)
CClfI'nOn anode

.4' ORAAGE LEO DISPLAY
7 segmen t RHO

MAA4610 - ccerc n anode
MAH4640 - COImlOn cathode

•4" ORANGE overflow ~l

!'W44630 - comnon anode

R-OHM R860fY (RH60) ' IS 5Oppm/OC
1/4. MIL-R-I0509 250V/700C
.138" di. X . 355" l on9 (body)
ALL STAHOARO OECAOf VAlUES
FROM l00h lll t o 47SK

LINEAR CIRCUITS 1/2 PRICE SALE I.C, SPECIALS
IU.G. SAU. Hm. SALE

LK3008 S. 59 '. 30 l K376CN '. 50 i .25 B03BS 12. 7 'i t' ...
LKJOICli . J2 .1 6 lKJBO-~ .M . <5 l K556N . 75....
LKJ0 28 .59 •JO LH'i 6 "iK ! . 15 . ') ~ lJol567CS .95 ee .
LKJ07CK •J" .1 6 J.M709M . ) 1} . ~O

LM1458CS .4 5....
I.MJ08H . 7') . 4U LK7J 3H . B9 . 45 LM555CK . ·H u ..
LMJ OBCN . 79 . 40 LK7J9N . B9 .'5 XRJ~ON . 85u .
LKJ09H 1.05 . 53 LlI7'8CK •J5 . 18
LHJI OCN 1.07 . 54 LH1414N 1. 25 . 63 TRANSISTORS
LKJ118 . B9 . 45 LKI BOON 2 . 40 1. 20 2N3904 NPN TO-92 10/SI. 50LMJl1CN . B9 . ' 5 754'JCK
LK311N . R9 .4 5 (J 5I r ::j .)5 .1 8

2N3906 PNP TO-92 25/$3.00
LH.J22N . B9 . 4 , 75 49 U; . 75 •J8

100/$11. 00
LK340T-6V 1 549:!~ . 89 .4 '(7806) 1. 19 . 60

DIODES
IN4148 400m< ·15/ S1. 00 100/$5.00
1N4oo1 re ctifi er 12/ S1.oo 100/57.00
IN4007 rec tif ie r 10/ 51.00 100/ S9. oo

REGULATED POWER SU P ~LY

pt cvtce s s fhJltaneous output s af
plus & minus SV. 12Y. I 15V.
uses l1S/2 9VCT transformer - 1~

t otal outp ut. k.it fncl udes PC boa rd
(2 1/8" X.J 15/16") . all parts i ncl
transfo rmer , scbeea t fc & l;{~~~5ea:g. .. _

~t24 ln~: "~-------_"'_"',;".I"
CRY5TAl COOTROl.LEO TI ME BASE KIT
provides accurate 1 hz, 10 hz & 60 hz
dcuble buffe re d outputs from 9VOC input. '
OOS coeeattble , ki t tncluoes PC board
(1 5/8" X 3"). all par-t s (except battery) ....--- ...
schematic , layout dwg, & instructions .

SI5.50..
10-24 13.75ea
25- 12.50..

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

SEe-IN THE
DARKNESS
IR viewer, portable, new with
choice of one iens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250
Parallel ASCII-II Keyboard

Unused $50.00
Red LED's large 10/$1.00 1
Shipping extra on all merchandise I

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

Computer video monitor chassis 9 inch, 12volt used $40
Computer video monitor chassis 12 Inch, new $50
Hy Gain CB chassis, trunk mount $9.00

Electricity from the sun.
5 Volt panel '/. amp $50 2.5 Volt panel % amp $40
GIANT 3% Inch cell, delivers 1 amp $8.50
Above cell with special motor & prop, runs In sun $10.25

CIRCLE 4 ON FREE INFORMATION CARD CIRCLE 47 ON FREE INFORMATION CARD
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6"x9" 3-WaySpeaker
.10oz. ceramic magnlJt
Model BP2OQG.69TR .~{

$149 5 ea I:<

100MHz 8-Digit Counter
• 20Hzto 100 MHz Model MAXl00
rang•• LED display Reg. $150.00
• Fully automatic $12750

. I 30 MHz
Portable Frequency
Counter Reg. $. ~.

Proto Board with
Built-In Power

SUPPlies_.. l ::-~~:;~::::~~~:-:--.;!~~.J..~~~~:=~• Regulated ......-~ ~
• Short-proof ~.
Reg. 51501.95

$12995 ~l~~

Service
Master
Tool Kit
Mod.199-SM

5~·~5 $4995

Weller"Controlled
Output Soldering

Station _ '"'-,"./1_

30 MHz lEADER
Magnifier Lamp D~al Trace•
Precisionground andpOlished rth~ Oelay :1
:~n~;,,:,~:s~4950 $8999 5 • _

Mod.1LBO-5~0

Model2001
Reg. 5185.95

$1579 5

• Sine-. square- ,
triangle-and
separateTIL
squarewave
output •
~~~~~'lH~nge ;

RC Circuit Box
• 36 resistors (1511
to 10 Mil ) • 18
capacitors (100 pf10
0.221'n $42Reg. 549.95 . • _
indudes test leads VIZ ModelWC412A

~~~~~;.......:t:::~... Proto 1:5
Preassembled
MOd.l~ Boards
P8-104~$4995
FUlly assernbec breadboard
contains four OT-59S scekets,
seven OT-59Bbus strips and four
5-way binding posts

HICKOK =$=Lo~lcMonitor Telephone CODE·A-PHONE FREE
Digital CD In-Line ~;:;:=~. ~~~:ng 958::":.;
Tester @ MOdel·LM.,~:~'~iir~ HTL Call Control $249 8f. • . TooISet~.llue

""="';;;;"..".,...---,!:'!l1I ."'" $599 5 TIL and CMOS"16' Reg . $349.95 999 5 $ 4.95)wilh $ 00.00
$1699 5 • ., n LEO'display Mod.11400$.1 purchue !rom thlsld.

Reg $39900' . B.Z4@i/,hf Portable WAHl: ; Miniature High Adellty

l~rt.iI~OS:cmilsi:iiji~Hm;=~=rt::-::~'M~MXod~. I~388~~ Dlgltal'{'acl"'b """"6~ CSorlddle~ ~9aY5~e~0 ~~:.~~ers
Well~Xce1ite" Meter v 0 enng -u PR

Attache Mod.1820 ~: :' ~ Iron
Style • Measur. s _ _ $2995
Tool Case capatitance Model7800
Model TC100/ST from O.l pFto 1 Farad. R.solv. s lo 7;;;h;;;;;;;w:;,;;;:t::-~~~......l.:~~~:!...~:..... ...
~~:95$29995 ~.~~rutio~O.~n8i~itf~y~':.~da~D r

display • 0.5% accuracy
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LED ' DRIVERS
1R 2406G is an I.C. speciall y designed to drive. 12
LED. The number of LED is lineally illuminated ac­
cording to the control voltage input terminal 21 .
Operating voltage is 9 12V D.C. S5.35EACH

DUEL CHANNEL VU 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 omni·directional electric conden­
ser. Element built-in plastic tube type case : mike is
6V." long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was
judged very good. '-:l!~~•••-
$16.50 ~ ,_ .

A NEW LED ARRAY AND
DRIVER FOR

LEVEL METERS
This series covers a wide range of level indication
uses, outputand input voltage , time related change.
temperature, light measurement andsound level. The
problem of uneven brill iance often encountered with
LEDarrangements aswell as design problems caused
by using several units of varying size are substan­
tially reduced. 12 LEOs in onebar:

LEO ARRAY
GL-112R3 Red , Red, Red $5.50
GL-112N3 Green. Yellow. Red $6.50
GL-112M2 Green, Green, Red $6.50
GL-1 12G3 Green, Green. Green $6.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS h .
PERSONAL COOE!! I

SPECIAL $19.95~'_~"";;;:~1IIiilili

• proximity trigg e!re:r-re~iiiiiiiiiiiiiiiiiiiii==-b-
• voltage triggered'
• mechanically triggered
This alarm protects you and itself! Entering pro­
tected area wil l set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas ­
senger compartment are cut, the unit protects itselt
by sounding the alarm. 3.WAY PROTECTIONI

All units factory assembledandtested- Not a kit'
MARK IV KIT $31.50

STEREO AMPLIFIER

FLASHER LED
Unique design combinesa jumbo redLEDwith an IC
flasher chip in one package . Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V20mA.

2 for 52.20

30W+30W STEREO
HYBRID AMPLIFIER KIT _

It works in 12VDC aswell! Kit includes 1PCSANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board. all control

pots and special heat
sink for hybrid. Power
tra nsformer not in­
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
less than 0.1% total har-

$32 50 PER KIT mon ic distortionbetween
. 100Mz and 10KHz.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888R FEATURES

~
• Circuitry: designed for operation by high

efficient, high power silicon transistor
. , which enab le illumination maintain in a

, standard level even the battery supply
, drops to a certain low voltage.

• 9" 6W cool/daylight miniature fluores­
cent tube.

• 8 x 1.5VUM-l (size D) dry cell battery.
• Easy sliding door for changing batteries.

$
10 50 EA • Stainless reflector with wide angle in-... ...:... _

• creasing lumination of the lantern.

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4­
color LED (15 per channel) to indicate the sound
level output of your amplifier from- 36dB ...,+3dB.
Comes with a well-designed silk screen printed plas­
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6...,
12V D.C. with THG on board input sensitivity con­
trols. This unit canwork with any amplifier from lW
to 200Wl
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon­
ents, PC board and front panel.

TA·1000 KIT
$51.95
Power

transformer
$15.00 each

,i '

Graphic equalizer have been used for years in sound
studios and concert arenas but were too expensive
to be considered for home use. Now we offer you the
facility at an affordab le price. This unit can extend
your control of your Hi-Ft system by minimizing the
non·linearities of the combined speaker/room sys­
tem. Fantastic featuresas follows:
• 10 double slidecontrols for two channels
• Cutout rumble. surface noiseandhiss
• Minimizes speaker/room ncn-llnearlties
• Frequency responsefrom 30Hzto 16KHz
• 10tonecontro ls plus defeat,monitor andtape

selector.
• Control range ± 12dB in 10octaves(30Hz, 60Hz,

120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz,
16KHz.)

• Operatingvoltage 117V 50/60Hz.
FACTORY ASSEMBLEDUNIT, NOT A KIT

SPECIAL PRICE$117.00 ea

--- --- --~---- - - -
- ;~. -= =. -: - ~ : e- ~ ~

- - - - . - - - - - --- -

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZER II

l00W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power outputwil l satisfy the most picky fans.A per­
fect combination with the TA-l020 low T.I.M. ste­
reo pre-amp.
Specifications:
• Outputpower: 100W RMS into 8-ohm

125W RMS into 4-ohm
• Frequency response : 10Hz - 100 KHz
• T.H.D.: less than0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IV max.
• Power supply: ± 40V@ 5 amp

5W AUDIO AMP KIT

~
... ~ LM 380 with Volume Control

lJJlJlJ .I Power Suply 6 18V DC
--- ONLY 56.00 EACH

CIRCLE 11 ON FREE INFORMATION CARD

.:rJ2·"ii 5:
I ; • • l • • •• •• • •

We haveall theparts including hardto find
UHF variactor tuners and P.C. board.

Call us for more lnformatlon.

WANT TO BUILD YOUR
OWN BLACK MAGIC BOX
ON TOP OF THE TV FOR

FIRST RUN MOVIES?

NIC1200 112 hr) $24.50EA.
NIC240D 24hr) 526.50 EA .

PROFESSIONAL
PANEL METERS

~i
A. 0-50UA 8.50 ea.
B. 0-30VDC 8.50 ea.

,-. n C. 0-50VDC 8.50 ea.

1 D. 0-3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

- , ' - All meters white face with black
TVD e MU-52E scales. Plastic cover.

~l 0.5" LED lim
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: • 4 digits 0.5" LED Displays· 12 hours
real time format • 24 hours alarm audio output
• 59 min. countdown tirner » 10 min. snooze control.

ONLY$7.00 EACH
SPECIAL TRANSFOR MER
FOR CLOCK

(FREElTY·23

(Color Organ)
$45.50 per kit

VJ
Q
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@
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FLUORESCENT LIGHT
DRIVER KIT

12VDCPOWERED
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-

WithCase Only nic parts and PC Board, light
$6.50Per KII tube not included!

,

BATTERIES
PK/$1 0.00~ICKEL CADMIUM

2 PKS/$19,OO . BATTERY
ILLUSTRATED (~J PACK
LESS COVE R -:i:J '0' SIZE
Oulpul: 3.6 Volts @ 3.0 Amp/ Hour. Consists of three each,
1..2 Volt " 0" size Nickel Cadmium Cells stacked and pla stic
fil m encapsulated. Tabs .are provided at each end 10r elec-

~r;~~r~dc.o~naCt~~O ~:Ch~~;e i ~~: : i ~ ~a ~oc e~I~, c~~}: ~~~ r: ~a;~z ~ ~ .~....."",""=,------,,,,,.,:!~~~~:""-.
1V. " dia. x 7" lcnq. New, Shpq. Wt. each pack, 1 lb.

»
c
G>
C

~.....
<0

~
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New design body wit ~ see
thru speaker grill.

SPECIALPRICE$16,50 EACH

1 WATT AUPIP AMPe'
All parts are pre-assembled on a *''mini PC Board: Suppiy Voltage 6

9V D.C, SPECIAL P~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 from OHz - 100KHz ± 0,5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli­
minate power f1uctuationi
Specifications : • T.H,D, less than .005% ' T,I.M,
iess than,005% • Frequency response: DC to 100KHz
± 0.5dB • RIM deviation: = 0.2dB ' s/N' ratto: bet­
ter than 70dB ' Sensitivity: Phono ?MV 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, all you need
is a 48V C,T, transformer @ 0.5A. .
ONLY$44.50
X'tormer
$4.50ea.

I.C. TEST CLIPS
Same asthe E-Z clips $275 '
With20" Long Leads . ~

In Black and Red Coiors per pair -~

SOUND GENEflATOR r.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 hiQh level output.

~~~ r~~sS~~~yO~~e9~a~:~te~~:9~8t~~H '!II •

TR-945

POWER SUPPLY K IT
0-30VD.C. REGULATED =-Uses UA723 and ZN3055 Power , ~.

TR output can be adjusted from ' " ,
0-30V, 2 AMP. Complete with PC _ .
board and all electronic parts,
Transformer for Power Supply, 0-30Power Suppiy
2 AMP 24V x 2 $8.50 $10.50 each

E;LECTRONIC SW'T~IIT
CONDENSERTYPE - , .

Touch On TouchOff •
uses 7473 I.C, and .

12V relay J. ~ . .
$5.50 each ~. ~7

$2.75EA.
$2.10 EA.
$1.90 EA.
$1.90 EA.

l UG) CR ENSHAW BLV D. , H AWTH OR NE , C A l o n o
PH O NE : (213) 1 73· 112 1 • (213 ) 171·5 112

ULTRASONIC
SWITCH KIT

•

FM WIRELESS MIC KIT
It is not a pack of cigarettes, It is a
new FM wireless mic kit! New de­
sign PC board fits into a plastic
cigarette box (case included). Uses
a condenser microphone to allowyou
to have a better response in sound
pick-up, Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on # FMM2 KIT FORM $7.95

AU-999 $7.50

CIRCLE'12 ON FREE INFORMATION CARD

Kit includes theUltra Son ic Transducers,2 PC Boards
for transmitter and receiver. All electronic parts and
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. $15.50

COMPLETE TIME MODULE
0,3" digits LCD Clock Module with month

~
and date, hour, minute and seconds. AstIi '10 1 well as stop watch functionII Battery

;;J and back up light is with the module.
, . . Size of the module is 1" dia. Ideal for

use in auto panel, computer, instrument
and many others! $8.95 EACH

~AC

12VAC
16VCT AC
6VDC

12VDC

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 $3.00BEL202

SUS EA.
SU S EA.
Sl. 75 EA.
SUS EA.
SU S EA.
SUS EA.

KIT FORM
$8.75EA.

3Yz"x6"
3Y:z"x6"

3"x5"
3"x31/z"
3"x4"

2V."x5V:z"

BEL1 01
SB072
1.1·34
CIRCUIT FIT
BEL202
BEL-ooa

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
ampIif ier as weII as your .I---::"~:f::~=-==:-::=:"-:;:-:-:=~:=;:---I~:';~;:::~~~~~~~=,,===-';-=:":"'''''speakers. A must for OCL
circuits.

PUSH-BUTTON SWITCH
N/ Open Contact

Color: Red, White, Blue, Green, Black
3/$1.00

N/ Close alsoAvailable
50~ each

LARGEDTY, AVAILABLE

" FISH ER" 30 WATT
STEREO A M P

MAINAMP (1 5Wx 2)
Kit includes 2 pes, Fisher PA
301 Hybrid ICall electronic parts
with PC Board, Power supply ±
16V DC (not included). Power

Super Buy band with (KF 1% ± 3dB) , volt-
Only S18.50 age gain 33dB. 20Hz - 20KHz.

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worry about battery,

Model F-179 because it has none! Easy
to carry in pocketandhandy
to use. Ideal for emergency

light. It generatesits own
electricity by squeezing grip ..__==- ....22l!:!!.!:..!~~:.!:l.l!lL!l.I<.l_.

lever. Put onein your car,
___ boat, camper or home. You
- -- may need it some time!

SUPER FM WIRELESS
MIC KIT - MARK III

This new designed circuit uses high
FED. FET transistors with 2 stages

~
pre amp. Transmits FM Range (88­
120 MHz) up to 2 blocks away and

" • with the ultra sensitive condenser
..... microphone that comes with the kit,
-e»: allows you to pick up any sound

within 15 ft. away! Kit includes all
FMC-l05 electronic parts, OSC coils, and P.C.

$11.50 PER KIT Board. Power supply 9V D.C,

UNIVERSAL
PROJECT BOARD

All P.C. boards are made from high quality phen olic,
pred rilled indifferent patterns for different pu rp ose 'I~~~~~~:::'~~~~__~~~-Ir--;-:;;;;';;"-;;;;;;-;;;;:;~;;;;;;;:===;:-a""
All boards 1/16" single sided copper, Hole spacing is
standard 0.1" . Fits all kinds of I.C, transistors, capa­
citors and resistors, Ideal for school projects,engineer­
ing designs andprototyping.

I
-=-~· HEA VY DUTY
~ CLI P LEADS

, \) 10 pairs - 5 colors Alligator clips on a
22" long lead. Ideal for any testing.

$2.20/pack
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All Electronics 86
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20 A P Products, Inc Cover 3
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7 Aaron-Ga~in Instruments 73

5 AM C Sales 86

Free Information Number

2/ $2
2/ 52
2/52
2/52
2/ 52
2/ 52

12112
M52

12/ 52
./52
2/52

12/ 52
./52
./52
2/52

10/5 12.50

.fJV regulator
-sv regulator
-12V regulator
-15V regulator
·18V regUlator
-2. V regulator

'900-S
7900-S
7912·S
79M15-S
7918-S
1924-5

®~~~~~
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OTHER. General purpose silicon signal diodes 50/ 52

•

• GT5306 NPN darli ngton, min gain 17CXlO,
25V 200 mA, T09 2 package 100/ $1.95

• NPN transistor sim.ilar 2N3904 100/ 57.95

•

e PNP transi stor SImilar 2N3906 100/ $1.95
• 4N28-S cct c-ccv cter 6 pin rrunldlp,

MCT-2I'l-1 pi nout 5/ $2
• SN7&477-Scomplex sound generator 1/ $2.50
• MA1003 1'ZVDCc lock modulew/case 519.95
• octc-I sctato- Grab Bag - 50 mi xed optc-rectetcre

from a major manufacturer. Unmarked 6 and 8
lead mi n!dips includ e si ngle and dual typos with
diode, transist or, and darli ngto n outputs. Tesl
them yourself and save! Not recommenced for
beginners. 50/ $4
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Mail to: Radio-Electronics
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te,\ite
Reprints
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.,
complete the coupon below and
enclose it with your check or
money order for $6.00.

We wil l 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 48ft sales tax .--------------I Radio-Electronics I

I Satellite TV Reprints I
I

45 East 17th Street I
New York . NY 10003

~ II Iwant __ reprints @ $6.ooeach,p ostPaid.
1
1Z I have enc losed $_ _ . NY State residents

o I must add 48c sales tax. I
~ I I
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PAL: " . . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik. "

-John A. B01m, Box 446. Zelienolple. PA

SHAKESPEARE: " .. . I've been a CB'er for
three years and the K40 is the best I've ever
had. Better in reception and transmission than
my Shakespeare ." •

-H. Bacher/, Jr., 15 King Rd., Park Ridge, NJ

HUSTLER: "C ompared to my Hustler XBLT­
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system ."
-Jerome R. Bro wn, 7800 S. Linder, Burban k, IL

.. . Here's what CB'ers all ·
across the country said.

3. It's proven best!
. . .Here's what the leading CB
publications said.

ANTENNA SPECIALISTS: ". . . truck driver and CB'er for
10 years . . . 50% further than my M410 'Big Momma'."

- J.H. Collett, 207 McFee. Bas/rop. LA

AVANTI: "I'm an electronic technic ian with a Second Class
FCC license . . . I was able to transmit 70 % furthe r and tune
the SWR 75% lower than my Avanti. "

-H.R. Castro, VRB, Monserrante 0-67, Salinas, Puerto Rico

CB TIMES: " . . . it's not often that a product bursts onto the mar­
ket scene , dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it-repeated tests showed the K40
could out-perform the major competitive brands."
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring recei ver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship ."
PERSONAL COMMUNICATIONS: ". . . an impressive
95 % of the trials, the K40 out-performed the existing mobile anten­
nas. We had to try one for ourselves .
" . .. in every case, the K40 either equaled or out-performed its
competitor.

"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best ante~und.

CB MAGAZINE: " Introduced in October, 1977 , the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

I

It's made
better...

In one year our ~ antenna
has become the largest selling

CB antenna in the world!
2.

" Including option­
al mounts at extra
cost.

MORE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town . It's made
with better materials that
cost more and by profession­
al people we pay more. And
we designed it right
here in the U.S.A.

MORE FLEXIBILI T Y:
You can fit your K40 to any
mounting surface. It will fit
any vehic le you'll ever own !
That includes choppers, dune
buggies , gutte rs, mirro r
mounts, luggageracks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's .

...This
Antenna

is so
DYNAMITE
pu receive a

MORE PERFORMANCE:
The K40 is guaranteed to
transmit furthe r or receive
clearer than any antenna it
replaces. We ' know it will.
We've tested it with 771
CB'ers just like you for one
year.

542.50
suggested retail

And when you
pay more,
you expect more!

1. It's the most
expensive ...


