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· CSC's Model lM-3 l ogic Monitor.
It's a new breed of test instrument. Here
in a single compact package are forty
high-speed high-impedance prec ision­
threshold logic state indicators with trig­
gerable latching modes .

Just connect the LM-3 l ogic
Monitor to any comb ination of bus lines,
test points, IC pins or other nodes. Pick
the ope rating mode: the lM-3's disp lay
follows up to 40 channels of data in
RUN; stores and displays 40 data chan­
nels when triggered in l ATCH; or
upd ates its latched data display with
every trigger in RETRI G. There's even a
pushbutt on to manua lly latch the disp lay.

The appl ications are endless.
Connect to the pins of a processor,
UART, memory- any IC- for device
tests. Follow the action of a logic tree by

connecti ng to selected gates, flip-flops,
registers, etc. Monitor up to 40 bus lines,
check ing data. add ress. I/ O. flags­
anything digital. Choose 40 test points on
a sing le board, or perform side-by-side
comparisons with a known-good board.

More? More than we have room to
tell. Compatibility with past , present and
future logic families from ECl to TTL to
CMOS. Constant input impedance at
every threshold level. 5 MHz channel
response. A comprehensive instruction/
application manual as innovative as the
instrument itself. Plus cables and con­
nectors to make the package complete.

40 logic channels. Triggerable .
memory. And more. At $585~ it's
probably underpriced. Call nowand
get the full story.

Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION

70 Fulton Terr.. New Haven. CT 06509(203) 624·3103. TWX 710·465·1227c:5 c: Call toll-free for details
OTHER OFFICES: San francIsco (4151421·8872. TWX 910·372·7992 1 800 243 6077

Europe: CSC UK LTD. Phone sartron-watcen 0799·21682. TLX 817477 - - -
Canada: Len Finkler Ltd.• Downsvrew, Ontano During business hours

' Suggested U.S. resale. Prices. specifications subject to change without notice. (> Copyright 1980 Continental Specialties Corporation.
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NEW PRODUCT

Sports
Radar

Here's how an exciting new micro-electronic
breakthrough will make your children heros
and improve your tennis game.

Just point the gun and read the results.

When Roger started pitching for his little
league team, he was just another player. And
his arm was no better than anybody elses.

Two months later a small miracle took place.
Roger was the best pitcher on the team and
had a fast ball that was the most powerful in his
league-and all thanks to his father.

Roger 's success came from a radar gun­
the same type device used by police to catch
speeding motorists .

SCRAMBLED EGGS
The minute Roger's father was able to clock

his son's pitching speed, Roger was subcon­
sciously given a daily challenge of· pitching
harder and faster to beat his previous speed.
The more he practiced, the better he got.

Roger's father paid $2,000 for the radar gun.
But in his upper class neighborhood, it wasn't
too unusual for a father to spend that kind of
money to help his son.

SPEEDING CITATION
A large manufacturer of radar-type security

devices saw what Roger's father haddone and
felt that there was a definite need to produce a
low cost radar unit designed exclusively for the
sports market.

The company, Solfan Systems, developed
the Sports Radar gun-a major breakthrough
in projectile speed detection as well as elec­
tronic radar circuitry.

Using the doppler effect of radar and
phased-lock-loop circuits, Solfan has devel­
oped the Sports Radar gun that compares to
even the most sophisticated of police radar
units that cost $2,000.

OVERLAND EXPRESS
The Sports Radar gun is held in your hand

and pointed toward the pitcher. You turn it on,
press the ready button, and point the gun. The
gun will ignore the moving arm of the pitcher
but will lock in on the moving ball. The radar
unit would then follow the ball for approxi­
mately ten milliseconds and the built in compu­
ter measures and computes the speed and
flashes the reading on the display. The gun
registers the speed to the exact mileage within
one-half miles per hour.

The gun can be mounted on a tripod so that
the person taking the measurements can also
catch the ball.

In tennis, the speed of the serve can be
measured by aiming the gun at the person
serving. You can also use the unit by yourself
by setting the unit on a tripod and measuring
the speed from behind.

WORKING AND PLAYING
Aside from 'its extreme accuracy and

advanced electronics, the unit is priced to
meet the budget of every sports-minded
athlete or parent. It's only $149.95 complete.

You can measure the speed of baseballs,
soccer balls, tennis balls, golf balls, hockey
pucks, downhill skiers, radio controlled model
airplanes or anything that moves-even auto­
mobiles.

The speed is flashed on the large LED display
and is shown in miles per hour.

The unit accepts two commercially available
6-volt lantern batteries which you can pur­
chase locally or from JS&A for only $2 each.
The batteries will last for weeks with normal
use .

SUCCESS AND GOOD THINGS
The unit comes in a sports blue color and

weighs 38.4 ounces, exclusive of batteries. It's
rugged, well built and designed to endure the
typical use and abuse it would normally
receive.

We urge you to test this exciting new
product during our 30-day free trial. Order the
Sports Radar gun. When you receive it,
measure your child's pitching speed. Test it on
your own tennis serve . See how knowing your
speed will actually improve it as you try to out
perform your previous record fast pitch or
serve. Then decide if the Sports Radar gun
doesn 't make a very exciting addition to your
sports equipment.

ONE FOR THE MONEY
If you are not convinced that the Sports

Radar gun is something that you'll use con­
stantly to help improve your game, return it for
a prompt and courteous refund, including your
$3.50 postage and handling. You can't lose­
and chances are your son will at least have the
most popular new product in the neigh­
borhood .

To order one for your test, simply send your
check for $149.95 plus $3.50 for postage and
handling to JS&A Group, Inc., at the address
shown below. (Illinois residents please add
5% sales tax.) Credit card buyers may call our
toll-free number below. If you wish to buy a set
of two six-volt batteries, simply add $4.00 to
your order.

We'll then send your unit, the batteries (if
you order them from us), a 90-day limited
warran ty and complete easy-to-understand
instructions.

Radar electronics for the sports enthusiast
is now a reality. Watch your game improve by
ordering your Sports Radar gun at no obliga­
tion, today.

~
PRODUCTS

O THAT
® THIN~

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

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

© JS&A Group,Inc.,1979
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Sabtronics gives you DMM and Frequency
Counter kits with more features, better

performance and incredibly lower prices
Mode12010A Bench/Portab le D MM:
$69.95 kit
Features: 3Yz digit LED display . 31 measurement
ranges 6-Functions · 0.1%Basic DCY accuracy •
Touch-and-hold capability • Hi-La Ohms ' 40 Hz
to 40 kHzfrequency tesponse • Auto Zero, Auto
Polarity • Overload protected • Ove rrange indi­
cation s Single chip LSI logic • Laser-trimmer re­
sistor network and ultra-stable band-gap reference
for better long term accuracy ' Built-in NiCd bat­
tery charging circuit.
Brief Specifications: DC Yolts 100fLY to 1000Y
in 5 ranges; AC Yolts 100fLY to 1000Y in 5 ranges;
DC Current O.1 fLA to lOA in 6 ranges; AC Cur­
rent 0.1fLA to lOA in 6 ranges; Resistance O.Hh o
20MQ in 6 ranges; Diode Test Current 0.1fLA to
1mA in 3 ranges; Input impedance, 10MQon AC
and DC volts; Po wer requ irement, 4.5 to 6.5
YDC (4 "C" cells) or optional AC adapte r /
charger.

Mode12015A Bench/Portable DMM:
$89.95 kit
Same features and specifications as Model 2010A
except with large, 0.5" LCD 3Yz digit display.

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

Model 8610A Frequency Counter:
$89.95 kit
Features: 8-digit LED display' 10 Hz 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.
Br ief Speci ficat ions : Freouency Range, switch
selectable, 10 MHz, 100MHz, 600 MHz ' Sensitiv­
ity, ± lOmY RMS to 100 MHz, ± 50mY RMS,
100 MHz to 450 MHz; 90mY 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 0.0001% • Input
protection, 150Y RMS to 10 kHz(declining with
frequency). Power Requirement, 4.5 to 6.5Y DC
@ 300mA (4 "e" cells) or optional AC adapter/
charger (7.5 to 9Y DC @ 300mA).

en O rd ering Information
o USA - Add $5.00 per kit for shipping & han­
Z dling. Personal checks have to clear before goods
~ are shipped (allow 2-3 weeks). For faster delivery
t send cahsiers check or money order. 10%deposit
~ tor C.O. D. orders. Florida residents and sales tax.
U;J CANA DA - Add $6.00 per kit for shipping &
Q handling. No C.OD. Payment in U.S. funds.
~ . OY ERSEAS - Add $21.00 per kit for airmail
a:: delivery. Payment by bank draft in U.S. funds.

2

Also available Model 8110A, same
as 861 OA except maximum

frequency is 100MHz and without
battery charging circuit: $59.95 kit

$89.95

To plac e orders only, call toll free
800-237-5567

For other information call
(813) 623-2631

sa~!!Pd
5309 N. 50th Street , MIS 35, Tampa, FL 33610
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74 COMPUTER CORNER
How to interface a 7-segment dis play to a microprocessor .
J. Titus, P. Rony, D. Lar sen and C. Titus

ON THE COVER
Even though it costs less than
$125 to build , the triggered os­
cilloscope contains some rather
nifty features. For example, a
reference display of the zero
volt DC level. To find out more
and to get started building your
own , turn to page 39.

IF BANDPASS FILTER provides satellite TV
receiver with the required selectivity. To find
ou t the other missing components of the re­
ceiver, turn to page 47.

MULTI-LINGUAL VOICE SYSTEM from Votrax
can talk to you in seve n languages. To find out
wh at other speech synthesizer equipment is
avail able, turn to page 44.

SERVICE CLINIC
How to locate faul ts in all-elect roni c tuners. Jack Darr

SERVICE QUESTIONS
R-E's Service Editor solves techni cians ' problems.

TROUBLESHOOTING BETA TRANSPORT MECHANISMS
A look at the transport mechanism in Beta-type videocass ette
recorders and how to troubleshoot it . Forest Belt

AFFORDABLE NTSC COLOR-BAR GENERATOR
A new NTSC co lor-bar generato r that is wit hin reach of every
service bench . Jack Darr

CAR STEREO STANDARDS
The new standards and specifications to help you select car stereo
equipment . Len Feldman

R.E.A.L. SOUND LAB TESTS NIKKO EQUALIZER
Nikko Audio model EO-II graphic equalizer rates excellent.

LOOKING AHEAD
Tomorrow's news tod ay. David Lachenbruch

APRIL NEWS AROUND THE WORLD
Exclus ive report on the technological developments around the
wor ld during just the mon th of Apr il. Martin Bradley Weinstein

SATELLITE TV NEWS
The latest happen ings in an exciting new industry.
Robert B. Cooper, Jr.; Gary H. Arlen

SPEECH SYNTHESIZERS
Part 2-A look at the hardware designed to talk back to you.
Martin Bradley Weinstein

HOBBY CORNER
An inexpensive wide-bandwidth preamplifier with many
applications on your workbench. Earl "Doc" Savage, K4SDS

NEW IDEAS
A winning circu it applicat ion from our readers.

39 TRIGGERED OSCILLOSCOPE
A 2-MHz bandwidth and a zero- baseline display for under $125.
Daniel Metzger and Dennis Perry

47 BACKYARD SATELLITE TV RECEIVER
This concluding part describes how to recover the video and audio
signals from the satellite signal and then display them on your TV
set . Robert B. Cooper, Jr .

53 PORTABLE ELECTRONIC ORGAN
Learn to play a keyboard instrument on either one of the tw o
inexpensive organs described . One plays melody , the other plays
melody and chords. I. Queen

3'1. DIGIT DMM
Specifically designed for accuracy and minimal cost, this DMM lets
you select and add the features you need . Carson Chen

BUILD

COMPUTERS

61

TECHNOLOGY 5
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12

44

72
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AUDIO 56

59

VIDEO 65

69

82
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24 Beckman Models Tech-300 and Tech-310 DMM's.

24 JVC Model HR-6700U Video Cassette Recorder.

33 Hitachi Model V-302 Dual Trace Oscilloscope.

36 The BASIC Programmer's Toolkit for PET Computers.
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us with your Master Charge or
Visa number.
To place orders only, call toll free

800-237-5567
For other information call

(813) 623-2631

sab~~oiE!! @
5709 N. 50th Street, MIS 35, Tampa,FL 33610

We are so sure that the Model
2035A and 2037 A are the best
valu es available that we offer a
money-back guarantee. Examine
either unit in your own home for
10 days, and if you are not
convinced that it is the best value
for you r money, return it in it s
original condition for a prompt:
an d courteous refund of the
purchase price (less sh ipp ing and
handling). Order yours today! U se
the convenient order form or call

pr obe . Of course, au to zero,
au to polarity and overload
protection are st andard. A n d
yo u ge t 200 hour operation
fr om a sin gle 9V transistor
battery. A low battery
indicator warns you of the
last 20 % of battery life . The
large, cri sp LCD readouts
allow easy view in g eve n
in bright su n ligh t.

Assem bling either kit is
sim ple w ith our easy-to ­
fo llow, step-by - ste p
in structions. And the
built-in calibration
references allow yo u to
calibrate the unit any
time, any place.

We 've ev en eliminated

difficult inter-connect ~::~...._;::~:~~......w ires . All parts mount on
the P C bo ard. The on ly wir es yo u
solder are the two battery-snap leads.

Biggest value in small
DMMs

W e cut the price.
N ot the quality.
What yo u get is a pre cisio n crafted
unit t ha t fea tu res sing le-ch ip LSI
logic, laser trimm ed re sist or
network and a stable band- gap
reference ele ment for better long
term acc u racy. Basic DC V
accu racy is 0 . 1%. The Mode l
2035A gives yo u 32 m easurement
ranges over 6 fu n ctions and th e
Model 2037A an additional two
temperatu re ranges.

First in features.
First in price.
Both models feature touch-and­
hold capability with the op tio nal
probe - it s so convenient, yo u' ll
wonder w hy the expensive models
haven't go t it ye t ! And tw o­
terminal input for all measurement
functions - this eliminates lead
switc h ing a nd m akes yo u r job
easier. T he M od el 203 7A even has
a built-in te mpera tu re m easuring
circuit w it h a _50 °C to + 150° C
range (-58°F to + 302° F) an d is
supplied comple te wi th the sensor

Accura te performance yo u can rely
on, t im e after time. That's w ha t
yo u expect fr om a quality DMM.
B u t don' t expect to pa y as much for
it any m ore. B ecause now Sabt ro n ics
b rings yo u top quality DMMs w ith
m ore fea tures and be tter ac curacy
than other co m pa ra b le units o n the
m arke t today. A n d they cost
su rprisingly less!

Sabtronics NEW Hand..held Digital Multimeters

The only thing that
beats their performance
is their price.

I

I
I
I
I
I
I
I

-.J

Street Apt. _

City State Zip _
' Contin ental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail.

Mail to: Sabtronics International, Inc., 5709 N. 50th St., MIS 35, Tampa, FI. 33610
Please send me ...
_ _ Model 2035A Hand-held Multimeter kit(s) @$74.95eac h $, _
__ Model2035A Hand-held Multim eter assembled @$99.95 each.. .. .. . . . . . . .. . .. .. .. .$, _
__ Model 2037A Hand-held Multimeter kitls ) @$89.95e ach.. . .. . . . . . ... . . . . . . .. . . . . . ..$, _
_ _ Model 2037A Hand-held Multimeter assembled @$119.95each.... .. .. .. .. . . .. . . . . . $, _
_ _ nHP-20 Touch-and-hold Probe(s) @$19.95 $, _
__ Shipping and Handling @$5.ooper inst rument' $, _
For delivery in Florida, add 4% Sales Tax $, _
l enclose 0 check 0 money order 0 Master Charge 0 Visa TOTAL .•.• $, _
(Allow 2-3weeks clearance time for personal checks). 10% deposit for C.O.D.
Charge my credit card # Expiry Date _

Name _

BRIEF SPECIFICATIONS:
DC VOLTS : 100"V -1 OOOV, 5 ran ges
AC VOLTS: 100"V - 1OOOV, 5 ran ges
DC CUR RENT : 0.1"A - 2A , 5 ranges
AC CU RRENT : 0.1"A - 2A , 5 rang es
Hi-OHMS : O.Hl - 20MO, 6 ranges
Lo-OH MS : 0.10 - 20MO, 6 ranges
TEMPERATURE: - 50 °C - + 150 °C
(-58 °F - + 302 ° F), 2 ranges
(M odel 2037 A only) .

SIZE: 3.5"W. X 6.6"L. X 1.6"H.
WEIGHT : 11 oz . (ex cl. battery)
OVERLOAD PROTECTION: 1000V DC
or ACpeak all voltage ranges; 250V DC I
or ACpeak all Ohm s ranges ; 2A /250V
fuse all current ranges.
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Videodiscs heat up: A trad it ional rivalry has been bur ied
in the interest of videod isc standardi zat ion. CBS and RCA,
trad itional rivals in the battles over colo r-TV systems, pho­
nograph record speeds, and bitter competitors in broad­
casting and reco rds , have finally gotten together on some­
thing. CBS has taken out a license to press discs for the
RCA SelectaVision grooved capacitance disc system ,
which is scheduled to go into nationwide marketing early in
1981 (See Radio-Electronics, March 1980). CBS's pressing
operation is scheduled to be on stream in 1982. In the
meantime, RCA will custom-press videodiscs for CBS.

And from Japan: Mighty Matsushita Electric finally got
moving on videodiscs, too, after more than a year of indeci­
sion. Matsushita scrapped its own mechanical Visc-O-Pac
system to off icia lly embrace the grooveless capacitance
VHD (video high dens ity) system developed by its subsid­
iary Japan Victor Corporation . Matsushita said both com­
panies would produce players and seek to have VHD estab­
lished as the Japanese and world standard. Although both
VHD and SelectaVision operate by read ing variations in
capacitance, they are incompatible. Not only is one groove­
less and the other grooved, they use different modulation
systems and RCA's revolves at 450 rpm while JVC's spins
at 900 rpm .

Following the Philips-MCA optical system , now on the
market, and RCA's announcement, VHD becomes the third
" standard" to be announced for the consumer market. All
three companies are woo ing other TV receiver and record
manufacturers as licensees for their respective systems. In
the U.S., Zenith -the largest TV manufacturer-is getting
the most attention . There 's a feel ing that if it opts for the
RCA system, the battle is over. If it chooses either of the
others, the consumer market will be saddled with multi-
standards. .

And another VCR: If you th ink that videodisc standards
are muddled, how about those for videocassette record­
ers? In addition to tast- , medium- and slow-speed Beta and
VHS formats, BASF is about to introduce its LVR (Linear
Video Recorder), using 8-mm tape . Toshiba says it will mar­
ket its own LVR (Longitudinal Video Recorder) using 'I.-inch
endless-loop tape. Now along comes another-a neat ­
looking little seven-pound attache-case portable VCR that
uses quarter-inch cassettes resembling audio cassettes.
Playing time per cassette currently is 30 minutes, but is
scheduled to be stepped up to a full hour. The unit is made
in Japan by Funai Electric, and is expected to be imported
into the U.S. by Technicolor as both a consumer and edu­
cational-institutional product. Price in the U.S. is targeted
at " under $1,000, " double the prospective pr ice of Tosh i­
ba's LVR.

Andean color: Nearly 20 years of lobbying effort by the
U.S. Commerce Department and the American television
industry have finally paid off in South America, as the NTSC
color system makes a clean sweep of the six Andean coun­
tries. Colombia was the last country in the group to opt for
the American-developed system, following Venezuela 's
choice of the system. Just before Venezuela 's commitment ,
Ecuador chose the American system. The other countries

are Bolivia, Chile , and Peru. Some of them won 't be colo r­
casting for quite a while . But South America 's two biggest
countries are lost to NTSC. Brazil colorcasts in the Ger­
man-developed PAL color on a 525-line televis ion system .
Argentina, which has not officially chosen a color system ,
probably will add PAL to its 625-line system, largely as a
result of its extensive imports of German color equ ipmen t
for last year 's World Cup soccer matches. Argentina's
neighbors Paraguay and Uruguay are still uncommitted .

Subscription TV: First it was pay cable. Now over -the-air
subscription TV is beginning to make the kind of impact its
proponents have forecast for 35 years . Although there are
only six stations broadcasting the special no-commercial
service, and they had a total of 400,000 subscribers at the
start of this year (as compared with nearly 6,000,000 pay­
cable subscribers), rapid growth is seen, and manufactur­
ers are hur rying to set up plants to build decoders. Some
familiar names are getting into the act : Magnavox and
Zenith are preparing to make the units, along with Cana­
da 's Electrohome, and CTS Knights, Oak, and Blonder­
Tongue, the latter three already in production, as well as
Consumer Technology. Up to a million decoders are
expected to be installed this year , at $125 and up. The
simplest decoders merely unscramble the pay picture and
are rented for a fixed monthly fee.

Dishes and captions: The old-line cata log and retail
chain, Sears Roebuck, is gradually coming into the fore ­
front of consumer-electronics technology. This month,
Sears is scheduled to begin marketing captioning decoders
for TV viewers with impaired hearing; they 're manufactured
by Sears affiliate Sanyo Manufacturing Co. ABC and NBC
each is scheduled to offer five hours of programming with
captions encoded in the vertical interval; PBS will provide
10 hours. Captioning will be handled by the new National
Captioning Inst itute, which will get a royalty on each decod­
er and special TV decoding receiver sold . Decoders initi ally
will be priced at $250 . The IC's for the decoders are being
made by Texas Instruments. Sears , meanwhile, is hold ing
talks with Comsat about possib ly hand ling subscriptions
and provid ing receiving installations for its proposed
direct-to-home pay-TV system, which Comsat hopes to
propose formally to the FCC this month.

Talking IC's: What's the hottest thing on the drawing
boards in the semiconductor industry? Probably voice­
synthesis and voice-recognition IC's. Everybody's working
on speciallC's to recognize and answer commands. One of
the most interest ing- and probably one of the first in the
consumer field- is expected to be the talking automobile
dashboard, considered a potential safety device . An imag i­
nary conversation between dr iver and dashboard: " How's
the gasoline?" " You' ve got about two gallons, enough to
get 40 miles." " What about the oil pressure?" " It' s OK."
" Tune the radio to 96.2 and mute the commercials." " Yes,
sir-and, by, the way, you 're exceeding the speed limit by
five miles per hour. "

DAVID LACHENBRUCH
CONTR IBUTING EDITOR
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FIBER
SONICS

FIBER
PHONICS

NOPE
SCOPE

SOLDERLESS
CAKE

PICO
COMPUTERS

BUS
STRUCTURES

ONE-CHANNEL
STEREO

CALCULATOR
POCKET

Warszaw---Polish scientists, following research designed to produce an inexpensive equiva­
lent to fiber optics for m;e in the audio ranges, have announced the discovery of fiber sonics .
They have discovered that certain tubular materials, consisting of interiors transpa rent to sound
and skins opaque to sound, can actually transfer sound from one end to another over lengths of
several dozen meters through a series of internal reflections. Research group head Tomski
Edisinski completed his successful first trial using a garden hose and two funne ls, following over
800 unsuccessful trials using such lavish materials as sausage casings stuffed with cheese,
prune-whip filled soda straws, and IO-meter-long filter cigarettes.

Moscow-- -Russian scientists, claiming they had discovered "fiber sonics" years ago, but
abandoned it due to a shortage of garden hose, today responded to the Polish announcement of
fiber sonics with their own announcement of fiber phonics. Fiber phonics, instead of relying on
the internal reflections of a carrier medium, takes advantage of the transmission capabilities of a
suitably stressed elastic fiber. Initial tests involving two tin cans and a stri ng were expanded to
four tin cans and two strings for stereo; work on six tin cans and three strings has been delayed
pending advances by Soviet medical technologists in grafting together the heads of one-and­
a-half dogs.

Eugene---Oregon oscilloscope manufacturer Whobet-Packers today announced a major
breakthrough in low-price oscilloscopes. Their surprising new no-trace oscilloscope offers
response and bandwidth specifications reaching into the several Gigahertz region. Offering a
5-inch undergraduated display with illuminated ridicule, th is new scope is slated to sell in the
"under-Sl Of)" area (just outside Enid, Oklahoma) . Compared to single-trace, dual trace and
multiple-trace scope, a company spokesman described this new no-trace scope as the ult imate in
simplicity. "There's not a trace of confusion" sez he.

No Haven---Solderless breadboard manufacturer Condimental Specia l Tease has again
denied rumors of the development of solderless raisin, rye, and whole-wheat breadboards, while
announcing plans to create an international breadboard shortage, resulting in a breadboard crisis,
mandatory rationing, and wholesale price increases to an unafforda ble level. Warned that price
increases might dampen sales because of inflationary influences on available discret ionary dol­
lars, a company spokeswoman said "The peasants have no bread? Let them eat cake!" This
announcement was quickly followed by the firing of the spokeswoman, abandonment of the
planned price increases, new contracts for workers at the company's Bastille plant, and the
announcement of a new line of inexpensive solderless cake boards.

Austin---Taxless Instruments has announced a new level of miniat ur ization resulting in an
under-three-hundred-dollar home computer, complete with keyboard and voice synthesis capa­
bilities, small enough to fit on the head of a pin. Company miniat urizatio n director V. Pryss,
wearing a cloth over his head, explained to newsmen that only two problems remain before the
new computer can be introduced to the public. First, keyboard entry seems to be a problem with
the tiny, quarter-pinhead size keyboard. Second, they can't remember which pinhead they left it
on. Meanwhile, several newsmen in the garden reported hearing a small voice crying "Help me!
Help me!"

RainyvaIe---The California District Federal Court has ruled on the level of integration in
integrated circuits, found it inadequate, and will enforce mandatory bussing beginning immedi­
ately. The judge in the case denied taking payoffs from wealthy IEEE Bus Compa ny executive
Carmen Getitt, claiming they were campaign contributions only.

Parma---Ohio inventor Emma R. T. Sullivania has announced stereo for one ear. The new
advance is said to require only one amplifier, one speaker, and is compati ble with everything
from current television audio to old 78-RPM records. Called Emma Naural after its inventor,
the new advance is not expected to be commercially available in Parma unti l somet ime in the
next millenium .

Salerno---Fashion-designer Coochy has attacked what he finds as a major disadvantage to
the pocket calculator. "Putta the dumma thing inna yor pocketta anna you no see what she says,"
complains Coochy. The answer is in his new line of shirts with transparent calculator pockets,
including cutouts for keyboard access. The fashion world has acknowledged this as another
Coochy coup.

MARTIN BRADLEY WEINSTEIN



Facts from Fluke on low-cost DMM's

Is th is any way
to treat a $139IDultilDeter?

components to protection against
overloading, accidental inpu ts and
operator err ors.

We go to these lengths with all our
low-cost DMM's to make sure they are
genuine price/performance values. You
can count on that. Because, that's
what leadership is all abou t .

For more facts on DMM reliability
and where to find it , call toll free
800-426-0361; use the coupon below;
or contact your Fluke sto cking
distributor, sales office or
representative.

In the rough world of industria l
electronics, even a precision test
instru ment can get treated like dirt.
You need all the ru ggedness and
dependability you can get in a DMM
for field use.

You'll find these qualities and
more in th e Fluke line of low-cost
DMM's. Our DMM's have been
dropped from towers, stepped on, and
run over by construction equipment.
And they've surviv ed because we never
cut corners on quality, even on our
lowest-priced, six-function Model
8022A Troubleshooter at $139U.S.

Take a close look at a low-cost
DMM from Fluke and you 'll noti ce
tough, lightweight const ru ction that
stands up to the hard knocks of life.

Sturdy internal design and
high-impact , flame-retardant shells
make these units pra ctically
indestructible. Right off the shelf, they
meet or exceed severe military
shock /vibration tests.

Even our LCD's are protected by
cast-tempered plastic shields. We use
rugged CMOS LSI circuitry for

integrity and
endurance, and

devote a large
number of

8022A
Multimeter

I IN TIlE U.s . AND NON-
I EUROPEAN COUNTRIES: IN EUROPE:
II John Fluke Mfg. Co., Inc. Fluke (Holland) B.Y.
I P.o. Box 43210MS #2B P.O. Box 5053,5001 EB
I Mountlake Terrace. WA!8l43 Tilburg, The Nether lands

(~) 774-2481 (013)673973
: Telex: 152662 Telex: 52237

o Please send 8022A specifications.
o Please send all th e facts on Fluke

low-cost DMM 's.o Please have a sa lesman call.

Mai l Stop

Sta te Zip

Ext.
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Eve-Xbody:s making money
sellin, microcomputers.

Somebody5 going to make money
servicing them.

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personaland Small Business Computers



Seems like every time you tum around,
somebody comes along witha new
computer for home or business use.
And what's made it all possible isthe
amazing microprocessor, the tinylittle
chip that's a computer initself.

Using this new technology, the
industry isoffering compact, affordable
computers that will handle thing; like
payrolls, billing, inventory, and other
jobs for businesses ofevery size...per­
form household functions including
budgeting, environmental systems
control, indexing recipes, andmore.
And thousands of hobbyists are already
owners, experimenting and developing
their own programs.

Growing Demand for
Computer 'Iechnicians

This isonly one of the growth
factors in.tJ.uencing the increasing
opportunities for qualified computer
technicians. The u.s. Department of
Labor projects over a 100% increase in
job opening; for the decade through
1985. Most of them new jobs created by
theexpanding worldof thecomputer.

Learn at Home
inYourSpareTime

NRI can train you
for this exciting, rewarding
field. 'lrain you athome
to service not only micro­
computers, but their larger
brothers, too.1tain you at
yourconvenience, with
clearly written "bite-size"
lessons that you do evening;

orweekends,without
going to classes

orquittingyour
present job.

Assemble Your Own
Microcomputer

NRI training goes far beyond
theory. It includespractical experience, too.
As you progress, you perform meaningful
experiments building and studyingelec­
tronic circuits on the NRI Discovery Lab~

You assemble test instruments thatin­
clude atransistorized volt-ohm meter and
a CMOS digital frequency counter... instru­
ments youlearn on,use later inyourwork.

And you build your own microcomputer.
Each step of construction advances your
knowledge, gives you deeper insights
into this amazing world that's upon us.

This isthe onlymicrocomputer de­
signed for learning. It looks,operates, and
performs just like the finest of its kind...ac­
tually does more than many commercial
units. But NRI engineers have designed
components and planned the assembly
procedure so itdemonstrates important
principles, gives you working experience
in detecting and correcting problems.
And that's
what NRI
training
isall
about.

Other Opportunities
in Electronics

Since 1914, before commercial radio
was evenon theair, NRI has been the way
to learn new electronics skills. Thday's
modem offering; include, in addition to
three different computer courses, TV/Au­
dio;Video Systems servicing,with training
on theonlydesigned-for-Iearning 25"
diagonal color Tv, with state-of-the-art
computer programming. Or, check out
our Complete Communications Course,
preparing you to enter this booming
field servicing, installing, and repairing
equipment like microwave,broadcast, CB,
shortwave radio, paging,radar, and more.

Mail Postage-Paid Card
forFree Catalog

No Salesman Will Call
sendtodayfor yourfree copy of our

l00-page, full-color catalog. It describes all
of our electronics courses indetail, show­
ingkits, equipment, and lesson plans.
Look itover atyourconvenience, then
decide how NRI can help you make the
most ofyourtalents.There's no obligation
and no salesman will ever call or bother
you. With more than a million students
and unmatched experience inhome train­
ing, NRI gives you the most in training
for new opportunity! Ifcard has been
removed, write to:

NRINRISchools
McGraw-Hill Continuing

EducationCenter
• , ~ 3939 WISConsin Avenue
r) !P':": Washington, D.C. 20016
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International bird watching
A high percentage of the mail generated by the curr ent series

of articles on satell ite TV in Radio-Electronics asks about
receiving direct satellite-relayed reception from Europe , South
America, and so on. It is possible. It is no more difficult than
rece iving the U.S. or Canadian domestic satellites, provided that
you make a few minor adjustments to your equipment, and are
ready to accept slightly inferior pictures.

One of the most interesting targe ts is the Russian Statsionar­
4 sate llite positioned over the Atlantic at 140 west (longitude) .
Stats ionar-4 has at least six operating transponders: 3,695 MHz,
3,745 MHz, 3,795 MH z, 3,845 MHz, 3,895 MH z, and 3,945
MHz. Th e polarization is horizontal and audio is carried on a
7.5 MHz subcarrier. Th e apparent footprint-signal level is in the
19 dBw region on a global beam, which means that this satellite
is receiveable throughout all of Europe and Africa and west to
an imaginary line drawn north by south from Chicago to New
Orleans . All of Sout h America is included in that coverage.

RUSSIA'S STATSIONAR-4 SATELLITE located at 140 west can be
received well even on an 8-foot dish with a 1500 Kelvin LNA as this photo
sho ws. The edge of vi sibility (i.e., where the horizon cuts off for the
satellite) in the U.S. is roughly along a line drawn from Chicago to New
Orleans. Statsionar 8, to be located at 25 degrees west, will push the
western edge of visibility to the eastern slope of the Rockies. If you go
fishing fo r this one , remember the time-zone difference; Moscow signs
off at around 10 PM the ir time most nights (although test patterns contin­
ue to be broadcast).

Within that coverage region a ten-foot dish, 150 0 Kelvin LNA
and a tunea ble receiver with a 11-13 dB noise figure should
insure high-quality reception. It won't be in color however,
because Russia employs the SECAM color system. That satel­
lite is but one of approximate ly ten the Russians expect to have
operational before this year is out , so that they can relay televi­
sion worldwide by th e start of 1981 using their own network of
geostationary satellites .

Can American (or Canadian) DOMSAT' s (domestic satel­
en lites) be received outside of North America? Yes, in some cases.
~ Canadian AN IK sate llites have sculptured antenna patterns
o favoring Ca nada; but reception south of the Mason-Dixon line
~ without big antennas (20 feet in diameter or bigger) is poor.
&3 U.S. DOMSAT' s have a bigger area to cover (Alaska to Puerto
u:J Rico, Maine to Hawaii) so ther e is more spillover than with
o AN IK birds. Bermuda, the centra l and western Caribbean, vir­
~ tually all of Central America, and the shoreline regions of South
a: Amer ica bordering on the Car ibbean are all capable of receiving
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U.S. DOMSAT' s. But along with those coverage edges big
antennas (20 to 30 feet in size) are required and with bigger
antennas comes added expense.

The same people who refuse to grant private terminals per­
mission to view their signals are quick to point out that, under
internation al law, the U.S. (and Canadian) DOMSAT' s are only
licensed to serve their respective countr ies and that legally you
are not supposed to set up a terminal in Caracas or Bogota in
order to pirate U.S . satell ite signals outside U.S. borders.

ROBERT B. COOPER, Jr.

Cable TV companies selling homesat
Scientific-Atlanta has shifted its marketing strategy for the

Homesat subsidiary it created last year. Now cable-TV compa­
nies will be selling the small TVRO earth sta tions to individual
familie s within certain geographical regions. Originally, Home­
sat sold directly out of Scientific-Atlanta's home office. Th e
first major cable-TV firm to hook into the deal is Tele-Commu­
nication s Inc., which will sell Homesat equipment in the western
states area, where that company operates many cable-TV sys­
tems. Meanwhile the increasing numb er of competing firms that
sell earth-stat ion equipment to families (such as Gardiner Com­
municat ions' StarS can, Avcomm, Channel One) continue to
work out their own distribution means.

Satellite news notes
KRON-TV, an NBC-TV affiliate in San Francisco, is the first

Bay Area TV station to set up its own Washington D.C. news
bureau. The staff there beams news reports affecting Califor­
nians back home each evening via satellite, thus giving the news­
cast a Washington report with a local touch. WOR-TV New
York Channel 9-with its hefty line-up of sporting events and
movies-is now a round-the-clock superstation via Eastern
Microwave which sends the signal around the country aboard
RCA Satcom on Transponder 17.

C-SPAN (Cable-Satellite Public Affairs Network), which
carries live coverage of debates from the House of Representa­
tives, is adding other Capitol Hill and political feature s. C­
SPAN recently tran smitted highlight s of a Republican political
caucu s in Texas; and starting this year, there's an arrangement
with Close-Up Foundat ion that will involve the presentation of
high-schoolers interviewing Washington figures during the tra­
ditional school excursions to the Nation's Capitol. Those inter­
views will be beamed to schools around the country to be used as
supplements in social studies, government, and civics classes.

Sony, which makes equipment for the Japanese direct-to­
home-satellite experiment, is looking at the U.S. and could
introduce components or enti re systems when direct-broadcast­
ing satellites arrive here. Currently the 12-GHz experiment in
Japan involves earth terminals costing about $350 each.

Political commercial s via satellite! It 's a possibility for this
fall 's campaign if a plan by John Blair & Co. materializes.
Blair, a leading media company, has been experiment ing with
sending commercials directly to local TV stations via satellite
links and hopes to have a system in place nationwide by this
Autumn so that quickly up-dated commericals could be sent
out. One obvious kind of commercials are the paid political
announcements that are now usually air- freighted to TV sta­
tions; the satellite process could speed up their timeliness by a
day or more.

GARY H. ARLEN



Low Cost Computerized
Burglar Alarm System
Home · Office · Business

The Guardex 8000 Alarm System is walnut grained and dis ­
guised to look like a small stereo speaker (6 3/ , " x 9 3/ , " x 8")
and weighs less than 6 '12 pounds.

~ .•
Dealer Inquir ies Invit ed
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Cal ifornia residents:
(213) 889-1414 col lect.

Westlake Village , Calif. 91361

CALL TOLL FREE

(800) 423·5499

GUARCIAN
ELECTRONICS, INC.

THE BURGLARY PROBLEM
The F.B.1. statistics show that at the present rate, one out of
every four Ameri cans are going to be burg larized. That is not a
very pleasant fact , but it is true . You have a greater chance of
being burglarized than being a victim of a fire or automobile
accident. The time is now to help protect yourself and your
valuables with a Guardex 8000 alarm system.

OUTSIDE SIREN
The Guardex 8000 alarm is equipped with a loud, built-i n siren ,
but if you desire an additional siren to mount outside or in an
area away from the main alarm , they are available with 50 feet
of wire for $24.95. (Connecting terminals are provided on the
back of the alarm).

30 DAY NO RISK TRIAL
This is your opportu nity to purchase an alarm syste m directly
from the factory for only $199.95. Try it in your home or busi ­
ness for thirty days without risking one cent . Put our Guardex
8000 alarm to your own test. See for yourself ! It will protect
eve.ry window and door from break-in. If you are not completely
sat isfied , return the alarm within 30 days for a complete refund.
To order your Guardex 8000 alarm , CALL TOLL FREE to charge
your credit card or send your check to Guardian Electronics,
Inc. in the amount of $199.95. If you want the optional outs ide
siren , add $24.94. (California residents add 6% sales tax.)

(If you require more in form ation.
call dur ing Californ ia busin ess
hours , Monday - Friday )

EXIT AND ENTRY DELAY
The Guardex 8000 alarm has a built-in exit delay al lowing you
appro ximately one minute to loc k up and leave the building
before the alarm is armed . When you enter your building you
may fi nd that just your normal entering sounds activate the
siren. You may delay it from start ing for up to 30 seco nds by
turni ng up the siren entry delay control.

BATIERY BACK·UP
Burglars rarely cut power. However, to give you total protec­
tion from a burg lar and possible power failure , our alarm has
provisions for a battery back-up . (Batteries not included). 12
volt lantern batte ries are available at most hardware stores.

31133 Via Calinas, Dept. B.

CIRCLE 48 ON FREE INFORMATION CARD

NO INSTALLATION
Just plug the Guardex 8000 alarm system in, make several
simple control adjus tme nts to suit your particular building and
it works! There are no other wi res to run. This totally self-con­
tained burglar alarm can com pletely seal off every square inch
of the surf ace of your buildi ng. It protects doors, windows, and
what most alarms mis s . . .your roof, walls and f loors.

HOW CAN ONE SMALL COMPUTER PROTECT MY
WHOLE BUILDING?

Guardex 8000 Alarm System works on the principle of audio
discrimination. This, put simply , is the process of electronic­
ally separatin g normal everyday sounds, such as voices, te le­
phones, etc . from break-in type noises such as break ing glas s,
prying metal, or fo rcing a door open . The Guardex 8000 pro­
tects one story homes and offices up to 2000 square feet and
open commerc ial buildings up to 10,000 square feet. The
Guardex 9300 with wireless remote sensor capability is avail ­
able for multi-story homes and offices or sing le story with
more tha n 2000 square feet. Call the factory for more detailed
information .

TURNS ON LIGHTS AUTOMATICALLY
When the first break-in type sound is det ected , the system will
instantly turn on lights, radio , or oth er electronic equipment
that you have plugged into the back of the alarm. These lights
or other equipment will remain on for a period of five minutes,
then automat ically turn off.

POWERFUL ELECTRONIC SIREN
The Guardex 8000 alarm is equipped with a loud built-in sire n.
If during the five min ute period the lights or other electronic
equipment has been activated, a second break-in sound is de­
tected , (it can be only a second or two after the first break -in
sound) the bui lt -in siren will start blasting for 90 seconds. At the
end of approximately 90 seconds the siren will shut off and the
alarm li stens again . If another break-in sound is heard , the
siren wi ll come on fo r anot her 90 seconds . If no other break- in
sound is detected, the siren wi ll stay off and at the end of the
five minute period the lights will shut off and the alarm in­
stantly resets .

The rear control panel
contains two standard AC
plug receptacles for a table
lamp , spot lights, radio, etc.;
terminals for connecting
optional outside siren and
back-up battery (not
included); entry delay time
control and sensitity control.



It was electronics time in Las Vegas. The 1980 Winter Consumer Electronics show
had ar rived and more than 65,000 retailers and distributors jammed the conven­
t ion cente r to capacity, while previewing the products that will soon be available
to us. Muc h of what was shown was conventional-those everyday products that
are the staples of the consumer electronics industry. But here and there, the
spotlight shone on the except ional.

I'd like to take just a few moments of your time for a look at these exciting
products.

A flat-screen TV pr ototype from Sinclair. It will not be available this year, but the
unit demonstrated was a working model. It fo rtells a whole new world of televi­
sion. I believe the pr ototype unit I saw may finally introduce those large-screen,
han g-o n-t he-wall color sets that have been so consistently predicted over the
years and have , to date, not appeared.

"The Sou rce" is the name of a time-shared computer service. Connect your
home computer to your phone via a modem and with a local phone call you can
now dial up all kinds of advanced programs, daily news, and wire-service features
that you can select with key words of your cho ice. It makes your terminal a part of
a nationwide communications network that will permit you to talk or send mail to
any ot her termina l for as little as $2.75 per hour. It provides a buying service that
lets you order merchandise, charge it to you r credit card , and have it delivered to
your door. It's an informati on service with endless possibilit ies. And there's much,
much more; but that will be the subject of a complete article in a future issue.

Quasar pr esented a talking microwave oven . Again it' s a prototype, but obv i­
ously rep resents the start of a whole wave of talking appliances, from wrist­
watches and calculators to you name it.

And then there are the TV's you talk to-actually command. "Tell" it to switch
on and it w ill. Tell it to change channel and it will. And it's custom-tailored to your
vo ice -no one else can operate the remote. Panasonic and Toshiba showed
these.

How about a Sharp TV that lets you watch nine channels at the same time on a
single 25-inch color screen. Oh, you can snatch frames too. And Toshiba showed
a four-channel -on-one-screen set too. Of cou rse , it will probably be less expen­
sive to buy multiple indi vidual sets, but what a beautiful example of technology.

Satellite TV? Out in the parking lot , and not officially a part of the show, was a
$7500 earth station for sate lli te TV reception. In a truck with the antenna on the
tailgate it was avail able for sale . The owner got his idea from the satellite-TV
series currently running in Rad io-Elect ronics.

Last, but not least , was Kenwood's FM stereo receiver. It has a CRT display that
shows you ever y stati on on the air in your area ; displays call signs and frequen­
cies; measures signal st rength , multipath distortion , and just about everything
else you could possibly want. It is several years away from production, but if there
had been one piece of equ ipment that I would have been allowed to cart out of the
show, that FM tuner would have been my choice.

The next CES show is in Chicago in June and I just can 't wait to get a look at
U) that one.
o
Z
o
a:
I-

; ~
s
<l: LARRY STECKLER
a: P UBLISHER

14

Radia­
Eleclranic8®
Hugo Gernsback (1884-1967) founder

M. Harvey Gernsback, editor-in-chief

Larry Steckler, GET, publisher

Arthur Kleiman, managing editor

Robert F. Scott, GET, W2PWG,
technical editor

Jack Darr, GET service editor

Leonard Feldman
contributing high-fidelity editor

Karl Savon, semiconductor editor

Herb Freidman, communications editor

David Lachenbruch, contributing editor

Earl "Doc" Savage, K4SDS, hobby editor

Ruby Yee, production manager

Robe rt A. W. Lowndes, production
associate

Marie J. Stolfi, production assistant

Gabriele Margules, circulation director

Arline R. Fishman,
advertising coordinator

Cover design by Louis G. Rubsamen

Cover photo by Robert Lewis

Radio Electronics is indexed in Applied
Science & Technology Index and Readers
Guide to Periodical Literature.

Gern sb ack Publications, Inc .
200 Park Ave. S., New York , NY 10003
(212) 777-6400
President: M. Harvey Gernsback
Vice President: Larry Steckler
Secretary/Treasurer: Carol A. Gernsback

ADVERTISING SALES

Lar ry Steckler
Publisher
Paul McGinnis
Director of Marketing

EAST

St anley Levitan
Radio-Elect ronics
200 Park Ave . South
New York, NY 10003
(212) 777-6400

MIDWEST/Texas/Arkansas/Okla.

Ralph Bergen
The Ralph Berg en Co.
540 Frontage Road-Suite 361-A
Northfield , Illinois 60093
(312) 446-1444

PACIFIC COAST
Mountain States

Jay Eisenb erg
J.E. Pub lishers Represent ative Co.,
8732 Suns et Blvd .,
4th Floor,
Los Angeles, CA 90069
(213) 659-3810

Sales Mart Build ing
1485 Bayshore Blvd ., Box 140
San Franci sco , CA 94 124
(415) 467-0 125

e'·. ,..-... '



The most automatic DMMyou can buy
• Automatically selects correct range

for faster. more accurate measurements
of voltage. current and resistance.

• Automatically places decimal point
for correct readings.

• Automatically indicates polarity.

It's loaded with automatic features that save you
time and make it so much easier to get accurate
measurements.

The Heathkit IM-22l2 Digital Multimeter automati­
cally puts you in the correct range for the measure­
ments you're making. And it gives you accuracy
you can count on: ±0.2% on DC and ±0.4% on AC.
That's precision.

The IM-22l2 is super-fast. too. Response time on DC
is less than 3 seconds, so you're not standing around
waiting for a reading. You get a large, clear digital
readout of your measurement with decimal point
automatically placed at the correct digit.

Ranges include:
AC & DC voltage from 200mV to 1000V.
Resistance from 200 ohms to 20 megohm.
AC & DC current from 200itA to 2.000 A.

A special hold switch lets you lock into the range
you're using for added convenience.

The quality design of the IM-22l2 includes complete
input protection on all functions to prevent damag­
ing overloads. An optional battery is even available
for work in the field.

fREE CATALOG
Complete details and price on the Heathkit
IM-2212 Digital Multimeter are in the new
Heathkit Catalog. which describes more
than 400 electronic kits for your home. work
or pleasure. Send for your free Heathkit
Catalog today or pick one up at your
nearest Heathkit Electronic Center.

Heathkit®
Heath Company, Dept. 020-644.Benton Harbor. MI 49022

Heathkit Products a re also sold and serviced at'Heathkit Electronic Centers (Units of
Veritechnology Electronics Corporation) in major cities throughout the U.S . See your white pages.

CIRCLE 100 ON FREE INFORMATION CARD

GX·376 ....
CDcoo

15



AC OUTLET CHECKER
The AC outlet checke r described by Wil­

liam D. Kraengel , Jr., in the August 1979
issue has a serious shortcoming wh ich may
lull its users into a false sense of secu rity.
All neon-lamp out let testers of that type will
ind icate whether the neutral and grounding
conduc tors are at the same potential, but
non e of them will measure the actual quali­
tyof the gro und.

It is im perat ive that the grounding (green
or bare wi re) conducto r be able to carry the
full fault cu rrent , which woul d be 15 or 20
amperes in a res idential receptacle. To do
that , the resistance to ground must be less
tha n 8 ohms on a 15-ampere circuit , or 6
ohms on a 20-ampere circuit. Mr. Kraen­
gel's tester will indicate a satisfactory
ground connection even if the ground re­
sistance is up on the kilohm range.

I recommend that all users of the simple
neon-lamp receptacle testers perform a
sim ple added check: De-energize the cir­
cuit , and measure the resistance between
the ground ed (wider slot) terminal and the
grounding(round hole) terminal on a recep­
tacle that has passed the neon-lamp test.

That res istance should be less than 10
ohms. It would be a good idea to measure
the res istance between the grounding ter­
minal on the receptacle and a known good
ground, such as a water pipe or a ground
rod; that res istance shou ld be a few ohms
at most.

One last word about ground quality:
Some ground clamps that are sold in
handyman and department stores are of
inferior quality, be ing made of aluminum
with a copper or brass plating . Don't use
them! The safest, most du rable grounding
system uses copper ground rods (or a bur­
ied copper water-pipe network) with cop­
per ground clamps and copper wire. I have
discovered many faulty grounding systems
where the clamp used to connect the load
center 's ground wire to the ground rod was
made of aluminum, and had been eaten
away completely by galvanic corrosion .
ERIC LEMMON
Lompoc, CA

VIDEODISC SYSTEMS
I have been reading your art icles on the

two major videodisc systems, as well as

updates and letters from other readers. I
mys elf have managed to order a Magnavi­
sion optical system machine through the
aid of a fr iend .

My concern is that a potentially benefi ­
cial invention, such as this, may be totally
lost in the shuffle, or be greatly delayed in
production, because of the useless hag­
gling over different and entirely incompati ­
ble systems.

Many articles have stated: " Let the pub ­
lic decide." I would certainly agree with
that. The problem is that the various com ­
panies are stacking the decks so that the
public's dec ision will not be based upon the
merits of a particular system but on the
software available. Magnavision/MCA has
Paramount , Universal, and Warner Broth­
ers films, for example, while RCA has MGM
and 20th Century Fox. Isn't that famil iar­
or have we forgotten about the quad situa­
tion when Columbia and RCA were incom­
patible? Everyone lost, including the con ­
sumer-perhaps especially the consumer!

Perhaps we could learn a better lesson
from the videocassette " war" now going

continued on page 22

NEW 1980 DIGITAL MULTIMETERS FROM ~IF~L~U~K~E~I®

8010A
$249
$289

w/rechargeable
batterie s

(OPTION · 0 1)

8010A and 8012A

• Large 3 Yt·Digit LCD's - view in any light

• Conductance tuncucn . resistance to 10 ,00 0 MO

• AC measurements to 50 kHz and higher

• True RMS for ac acc uracy

• Touch-Hol d probe for tricky places (Y8 008 )

• Diode test and low power ohms

• AC or de current to 10 amps with 80 1OA

• Resistance resolution to 0 .0 0 10 with 80 12 A

• Built-in batteries and charger (Option -01 )

8012A
$299

$339
w/rechargeable

batteries
(OPTION · 0 1)

INEwl
8050A
$329
$379

w/rechargeable
batteries

(OPTION · 01 )

80S0A
4'h -digit multimeter
mi croprocessor technology

• dB: That's right , direct readings in dBm, refer­
enced to any of 16 impedances that you select
from the 8050A's scrolling reference memory .

• REL: This stands for relative reference in the dB
mode or offset measurements in other funct ions.

• Conductance funct ion - resistance to 10 .000 MO

• AC measurements to 50 kHz and higher

• True RMS for ac accura cy

• Touch-Hold probe for trick y places (Y8008)

• Diode test and low powe r ohms

• Built-in batteries and charger (Option -0 1)

8020A
$179

• 0 .1% basic de accuracy

• LCD display

• Ov~rload protection

• Free Case
• Two year parts

and labor warranty

• Seven functions
dc voltage
ac voltage
dc current
ac current
resistance
diode test
conducta nce (1 /R)

Model 8020A :
The An alyst

'l \ 8022A
I ' $139

ca

Model 8022A:
The Troubleshooter

• LCD display

• Overload protection

TOLL FREE HOTLINE 800-223-0474
54 WEST 45TH STREET, NEW YORK, N,Y. 10036 21 2-687-2224

8024A
$219

• Peak hold on voltage
and current func tions

• Se lectable audible
indicator for
continuity
or level detect ion

• 3 1ft-digit resolution

• 0 .1 % basic de accuracy

• LCD display

• Overload protec tion

• Nine func tions
de voltage
ae voltage
de current
ae current
resistance
diode test
conductance ( l /R)
logic level and

continuity detect
temperature (K· type

thermocouple)

INEWl
Model 8024A :
The Investigator
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II YOU don't see your kind 01
electronic Pliers here,

Xcelite makes them all.
Xcelite, long acknowledged as the world's first family of electronic hand tools,
now includes a greatly expanded line of solid joint pliers and cutters. All the pliers
you' ll ever need, and more. Because new designs are continually added as new
elect ronic products are born.

The present range extends through 38 patterns and sizes including 13 new
mo dels for miniature electronics. Mad e in U.S.A. by the latest technology
and quality cont ro ls, in one of the world's most modern electronic hand tools
plants, Xcelite pli ers set the standards for the industry. Yet the same .advanced
production techniques make them competitively priced.

Typical of t he features that single out Xcelite quality are coil spring openers,
polished heads, cleanly milled and perfectly aligned jaws, hand-honed and mated
cutting edges, except ional strength and performance provided by forged alloy
steel construct ion, precision machining and scientific proportioning. Handles are
designed for maximum leverage and convenience, with plastic coated
" Cushi on-Grip" for added comfort.

Styles? What else could you possibly need: standard, midget, and taper nose diagonals;
standard, veryfine andextra thinneedle nose; long and short nose; long, short and midget chain '
nose,with and without side cutters; side cutt ing; short flat nose; round nose; tip cutter wiring;
cutting and looping;short nose tip cutting; thin bent nose; midget semi and full flush
cutting; diagonal full flush cutting; and stainless diagonal cutt ing.

You don't know what you can do with pliers until you know
w hat Xce lite pli ers can do for you . See your distributor and let
him update you.

CIRCLE 70 ON.....OMIATION CARD
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Learning
electronics
• • • •
IS no pICDlC.

- ~

At anylevel it
takesworkand
a few sacrifices.
ButwitheIE,
it'sworth it.
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Pattern shown on

oscilloscope screen
is simulated .

o Active Duty

answer your question in terms you can
understand .

CIE prepares you for your FCC
License.

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

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

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

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

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

Age Phone (area code) _

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

MAIL TODAYI

City _

State Zip _

I DYES ••. I want to learn from the specialists in electronics-CI~ . Send me my FREE

I CIE school catalog plus my FREE package of home study informati on , RE-8S

Print Name: _

I
I
I
I

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

Programmed learning.
That's exactly what happ ens with

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

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

Experienced specialists work
closely with you.

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

.---------------I C IE Cleveland Institute of Electronics, Inc.
1776 Eas t 17th S treet , C le veland, Ohio 4 4114

Accre dited Member National Home Study Council

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

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

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

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

Why electronics training?
Today the world depends on

technology. And the " brain" of
technology is electro nics. Every year,
companies the world over are finding
new ways to app ly the wonders of
electronics to contr ol and program
manufacturing, processing . .. even to
create new leisure-time products and
services. And the more electroni cs
applications there are, the greater the
need will be for tra ined technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eight ies and beyond.

Which CIE tra ining fits you?
Beginner? Intermediate? Advanced?

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

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

Many people can be taught
electronics.

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

CIE specializes exclusively in
electronics.

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

Learning electronics is a lot more
than memorizing a laundry list of

21
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LETTERS
continued from page 16

on. True-there are diffe rent systems, but
when software is mad e available it' s pro­
duced in both formats: Beta and VHS. That
way , the buy er can select a recorder for its
recording abilit ies rather than being penal­
ized becau se of which pre- recorded mate­
rial he wants.

Along those lines, I see no reason why
the two videodisc systems can 't exist side
by side . Those who want only movies, and a
less expensive machine, can buy an RCA
system. Thos e who want (or need) the extra
features that Magnavision/Philips provides
(such as freeze frame, lectures, art gallery
tou rs, etc .) can buy that fo rmat, and would
be willing to pay extra for the ext ra fea­
tures. But the movi es and other entertain­
ment items should be available for both
systems. A buyer could then truly decide
upon which system he needs . As things
stack up now , I wou ld have to buy one play­
er to see Jaws and a different one to see
Star Wars.

Should this become a software war , rath­
er than a hardware one , the public has
shown, in the way it has ignored quad, that
it will t hrow up its hands and bypass the
whole thing. And that wou ld be a shame.
WILLIAM RADFORD -BENNETT
Washington, D.C.

TEXTRONIC TEST EQUIPMENT
Off and on in your magazine, I have

noticed requ ests for technical data fo r Tex­
tronic and related test equipment. I have
located the Air Force technical order num­
bers fo r som e of the more common oscillo­
scopes and preamps on the surplus mar­
ket , and have listed them below. To obtain
those, ind ivid uals should write to the Gov­
ernment Print ing Office, Washington, D.C.
for information on pr ice and availability.

Oscilloscopes:

Tex. RM35 .... T.O . No. 33A 1-13-76
Tex. RM35A.. T.O. No. 33A 1-13-177
Tex. 535 T.O . No. 33A1-13-76
Tex. 535A T.O . No. 33A1-13-241
Tex. 545 T.O . No. 33A1-13-73
Tex. 545A T.O. No. 33A 1-13-247
Tex. 585 T.O . No. 33A1 -13-173
Hic kock 1805,

1805A No. 33A 1-13-66

Preamps:

' Tex. type B T.O. No. 33A1-13-115
Tex. type CA No. 33A1 -13-116
Tex. typ e K T.O. No. 33A1-13-113
Tex. type 53/54A .. No. 33A 1-13-114
Tex. type 53/54B .. No. 33A 1-13-115
Tex. type 53/5 4C .. No. 33A 1-13 -409
Tex. type 53/54CA No. 33A1-13-116
Tex. type 53/54G . No. 33A1 -13- 118
Tex. type 53/54K .. No. 33A 1-13 -1 13

CHARLES BROWN

EINSTEINIAN IMPOSSIBILITIES
Havi ng made a list of exte nsive imp ossi­

bili t ies in Einst ein 's special theor y of rela­
t ivity , I notice that Dr. Howard Ma rk 's letter
(October 1979 issue) mentioned an Ein­
steinian notion that is one of my evidences:
relativity of simultaneity .

Mark states: " .. . events simultaneous
to one observer cannot be simultaneous to
(a moving) observer." By " events" he
means, for instance, flash-emissions of

light at two spots (A' and B') in the moving
reference system and equidistant from the
" moving" and " rest " observers (M' and M
respectively).

Resulting flash-beams are received si­
multaneously by M but non-simultaneously
by M' because M' moves closer to one
(from B') and far ther from the other (from
A'). Einstein could not explain how the
beams could be received nonsimulta­
neously by M' in his reference system (say a
train) because that would mean the beams
had unequal or variable velocities coming
from each direction along the train. So he
assumed that the emissions occurred
"nonsimultaneously" in the train . Purport­
ing that one flash (at A') occurred later than
the other (at B') he could insist that the
beams had equal or constant velocities.

Inspect Einstein's logic closely: As M and
M' coincide, M judges that the flash at A'
occurs (with the flash at B'). It did not yet
occur according to M' but occurs later,
after M' moves farther to the right of M.
Meanwhile, according to M, the beam has
already passed A', having traveled along
the train to some spot to the right of A';
observers in the same train with M', sta­
tioned between A' and that spot cannot
have helped notice! Einstein 's logic proves
to be a physically impossible self-contra­
diction . Relativity of simultaneity is physi­
cally impossible.
ANTHONY HANS KLOTZ
Long Island, NY

OUTBOARD CONVERTERS
Can you tell me something about the

availability of "outboard converters" as
mentioned in the review of the Electra BC­
220 scanner on page 35 of the September
1979 Radio Electronics? Any information
about the purchase or construction of such
converters would be greatly appreciated .
Also, any information about improving re­
ception on the Aircraft Band (118-136 MHz)
would also be very helpful.

Your magazine is the finest in its field.
Keep up the good work!
J . P. MAGUIRE
Wappingers Falls, NY

Converters are available both as kits and
factory-wired units from several domestic
manufacturers:

Hamtronics, Inc., 65 Moul Rd., Hilton, NY
14468;

Vanguard Electronic Labs, 196-23 Ja­
maica Ave., Hollis, NY 11423;

VHF Engineering, 320 Water st., Bingh­
amton, NY 13901;

Hermes Research and Development Co.,
399 7 Elkcam Blvd SE., St. Petersburg, FL
33705;

Janel Laboratories, 33890 Eastgate Cir­
cle, Corvallis, OR 97330;

Advanced Receiver Research, Box 1212,
Burlington, CT 06013.

We have been advised by the Electra
Company (Cumberland, IN 46229) that the
BC-220 aircraft performance has been im­
proved since our evaluation sample was
tested. They assure us that customers
should find no trouble receiving stations in
the 118-136 MHz frequency range. In any
case, sensitivity on weak signal reception
may be improved with the addition ofa pre­
amplifier available from virtually all of the
converter manufacturers above. -Robert
B. Grove R-E

DMMs from Keithley. Call
your nearest distributor.
ALABAMA

Huntsville
PIONEER 205/837-9300

ARIZONA
Phoen ix

METER MASTE R 6021243-4111
Tem pe

JENSE N TOO LS, INC. 602/968 -6231
CALIFORNIA
Los Angeles

METER MASTER 213/665-434 0
Palo Alto

METER MASTE R 415/968 -0313
San Diego

METERMASTER 7141560-4641
CONNECTICur
Middl etown

EILIMANCIB DIVISI ON 203/346-6646
FLORIDA

Orlando
PIONEER 305/85 9-3600

Palm Bay
ElL INSTRUMENTS, INC . 305/ 725-8300

ILLINOIS
Chicago
METERMASTER 312/593-8650
PIONEER 312/43 7-9680

INDIANA
Indianapolis

PIONEER 317/649-7300
MAINE

Burlington
EILIMANCIB DIVIS ION 617/ 272-9450

MARYLAND
Baltimore
PIONEER 301/792 -7500

Gaithershurg
PIONEER 301/948-0710

Timonium
ElL INSTRUMENTS. INC. 301/ 252-1260

MICHIGAN
Ann Arbor

PIONEER 313/455 -9090
Livonia

PIONEER 313/5 25·1600
MINNESOTA

Minnetonka
PIONEER 6121935-5444

NEW JERSEY
Fairfi eld
AMPOWER 201/227·7720

NEW YORK
Great Neck

INSTRUMENT MART 516/ 487-7430
Long Island
ElL INSTRUMENTS, INC . 516/ 231-8333

New York
ADVANCE 2121667·2 224

Roch ester
AMPOWER 716/377-1020

NOR11I CAROUNA
Greensboro

PIONEER 916/2 73·4441
OillO

Cleveland
PIONEER 216/587-3600

Dayton
PIONEER 513/8 98-7166

OREGON
Portland
WESTCO N, INC. 503/ 283-0132

PENNSYLVANIA
Philadelp hia
PIONEER 215/6 74-4000
ElL INSTRUMENTS INC. 215/ 357-7733

Pittsburgh
PIONEER 4121782-2300

TEXAS
Dall..

PIO NEER 2141386-7300
Garland

METERMASTER 2141271-5671
Houston
METERMASTER 713/ 986-5555
QUALITY INSTR UME NT LABS. INC.
713/524·0526

VIRGINIA
Alexand ria
ElL INSTRUMENTS, INC . 703/ 354-4330

Virgin ia Beach
ElL INSTRUMENTS, IN C. 604/ 449-3746

U.s .A.
ADVANCE ELECTRONICS 600/2 23-0474
(except New York)

AMPOWER 600/5 26·2514
(except New Jersey]

I(EITHLEY
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$99
(CASE EXT RA )

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
(216) 248-0400

I(EITHLEY
Now available through
your local distributor.

Keithley quality. Like all Keithley products,
precision components and user-oriented design
are built right in to the 130. Full overload pro­

tection, a lOA current range, auto zero and auto polarity round out the list of standard features. And a full
line of accessories expands its capabilities to 40kV, 200A and 700MHz. But the real measure of Keithley value
is how we give you all this performance at a sensible price.

U.S.A. price. Prices and specifications
subject to change without notice.

O 130DMM - With all the hand-held DMMs aroundur gIves these days, it can be tough to pick the

O5Of Devone that's best for you. Some are just too basic; others,'OU -/0 have a lot of high-priced frills that you may not want. Our
J - Model 130 Digital Multimeter makes that choice a lot easier

1 lOA because it was designed with your needs in mind .accuracy, a .L Accurate. The 130 is five times more accurate than many

b
- comparably priced analog VOMs, and it also compares

favorably with other, more expensive hand-held DMMs . Itsrange, a 19ger basic 0.5% DCV accuracy is probably as much as you'll need

d- 1 - outside of lab situations , so you don't have to pay for more thanISP a" eaSIer you want. Tha~'s long t~rm ac~acy-only one calibration
J _, adjustment IS required, once a year.

t 1 d 1-ght Rugged. We built the 130 to be toughcon r0 S an 1 er enough to take it in real-world situations. The
, case is 2.5mm (.100") thick and made of high

WeI-ght strength, impact resistant plastic. The LCD window is tough, scratch-resistant polycar­
_ bonate. The handsome faceplate is designed for maximum legibility and ease of

use-all ranges and functions are color-eoded and clearly marked.
And all components are on a single PC board that's mounted to the faceplate, permitt ing the vital electronics
to "float" free of the backing and protecting them from jolts. Yet the whole unit weighs a mere 283g (10 oz.)
- one of the lightest units around.
Easy to use. Our 15mm (0.6") LCD display is 60% larger than that of many other pocket DMMs. Both
range and function are easily selected with one hand-no complicated pushbuttons. And a rear panel mount­
ing screw lets you use the 130 while it's mounted to a stand or special holder, even without taking it out of its
optional carrying case.

And that's no fluke,
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Beckman Instruments
Models Tech 300 and 310
Digital Mu/timeters

CIRCLE 101 ON FREE INFORMATION CARD

. BEC KMAN INSTR UM ENTS, INC. (2500 HAR BOR

Blvd, Full erton CA 92634) has been making
test instruments and precision components of
many kinds for a long time. Th ey'r e now mak­
ing a complete line of digital mult imeters. One
pair of almost twin meters are designed and
priced especially for electronic techni cians and
hobbyists in all fields. The se are the models
Tech-300 and Tech-310. A 10-ampere current
range and a built- in continuity function are
provided on the 310, but otherwise they'r e
almost identical. The readout is a highly legi­
ble 3.5 digi t liquid crys ta l display.

The Tech-30 0 has a total of 27 ranges for
seven functions, while the Tech-310 has 27
ranges, plus an additional 10-ampere current
rang e. The functions and ranges are selected
using the function / range switch. (You can't
say "controls" because there is only one.)

Each function and range is very plainly
marked, and the knob is recessed to avoid acci­
dental damage. So are the special banana jacks
along the bott om. Th ose are of the protected
type, so that no bare metal is exposed when the
test -leads are plugged in. The test leads, by the
way, are very rug ged-loo king and the probes
have protective collars on the end to keep fin­
ger s out of things.

Both meters measur e DC volts on 5 ranges
from 200 mV up to 1500 V with an accuracy of
0.25% for the Tech-31O and 0.5% for the
Tech-300. AC volts are measur ed on th e same
ranges except for the top one which is 1,000
volts RMS. The accuracy of the AC voltage
measurements is 0.75% for the Tech-310 and
1.5% for the Tech-300. Alternat ing and direct
current are measured in 5 ranges (6 ranges on
the Tech-310 ) from 200 microamps to 2 amps
with th e Tech-300 and 10 am ps with the Tech­
310. Th ere are 5 resistance ranges, from 200
ohm s to 20 megohms. All are low-power ohms
with a maximum in-range voltage of 250 mY.

For diode/transistor testing, a special range
is used, marked with a diode symbol. That
app lies up to 2.0 volts acr oss the junction. If
the junction is reverse-biased, OL appears on
the display indicat ing circuit condition. Re-

verse the test leads and if the junction is good,
you' ll read the actual voltage drop across the
junction on the 2-volt scale with a resoluti on of
0.1 mV. Th e current flowing is limited to 5
rnA by a constant-current source . That pro­
tects transisto rs from damage. J unct ions may
be tested in-cir cuit with as littl e as 200 ohms
shunt resistance.

A special continuity test that Beckman calls
Insta-Ohms is used in the Tech-310 on all
ohms ranges. Continuity tests have been diffi­
cult on conventional DMM's. With this new
feature, if you touch the test leads to a circuit
and the resistance is anyt hing less than twice
the range chosen, an ohms (omega) symbol
will appear instantl y in the upper left corner of
the display. It tells you that the circuit does
have continuity. A fraction of a second later
(' /. second to be exact) the circuit resistance
will appear. (If you're on the 200-ohm scale,
you'll see the reading if there's anythin g below
400 ohms.) If it' s more than range, OL appears
and you switch to a higher range. The OL is
also overrange readout for all other ranges and
functions.

Another feature that should also be popular
is the battery life. The meters use only a single
9-volt rect angul ar battery and an average life
of 1600 hours or 2 years is claimed for a com­
mon zinc-carbon battery (with an alkalin e bat­
tery , up to 2,000 hour s). The low batt eryindi­
cation is a blinking decim al point. When that
appears, there is approximately 200 hours of
battery life left.

Practic ally all of the circuitry is contained
on a custom -CMOS LSI IC. The CMOS tech­
nology accounts for the long battery life. By
using the LSI IC, the total count of electronic
part s is reduced to less than 40. Each instru­
ment is given a 100-hour burn-in test and com­
plete calibration tests. A one-year warrant y is
given, which includes calibration.

Th e high accuracy of those two meters is
obtai ned by the use of special thin -film IC­
type voltage divider networks. The y are used
on all functi ons. All of the inputs are protected
again st overload including the resistance
ranges, which can withstand up to 300 VDC or
RMS AC. Th e current inputs are protected
against overload by a 2-ampere fuse, except for
the 10-ampere range on the Tech-310. That
inpu t will withstand up to 20 amps for 30 sec­
onds (which should give you plenty of time to
" get out of there!" )

Accessory probes are available for reading
up to 50 kV DC, 200 MH z AC current s up to
1000 amps, with a current-cl amp-type probe .
Also available are a set of delu xe test leads and
two carrying cases. Th e meter case itself is a
tough plastic that is claimed to withst and a
drop of 6 feet to a hard sur face. It has a ret ract­
able bail that is used for a benc h-rest, or can be

. flipped around to make a carrying handle.
T he price is quite reasonable for instruments

of this quality : $ 110.00 for the Tech-300 and
$ 140.00 for the Tech-310 . Th e Beckman com­
pany has a wide reputati on for makin g quality

. instruments and preci sion components and

their technology has been put to good use in
designin g and building these two meters.

We checked our meters out on T V sets and
assorted semiconducto rs, and found them very
easy to use and to read in dark places with no
problems. Quite a pair of instruments! R-E

JVC HR-6700U Video
Cassette Recorder

CIRCLE 102 ON FREE INFORMATION CARD

THE FIRST BLOW TO TH E MOTION PICTURE IN­

dustr y was the widesp read profilera tion of
home television: Box-office receipts plum­
meted. Th en Hollywood discovered that, rath­
er than a th reat, TV was a logical medium to
exploit with the made-for-telev ision movies.
Now, a new th reat appears to have emerged:
the home video recorder.

Th e home video machines are available in
two hotly-contested formats: Beta and VHS .
At the present time, there seems to be an indi­
cat ion that VHS is winning. We decided to
have a look at one of the better VHS machines,
the 6700U video cassett e recorder from J Ve.
In addition, J VC offers a matching Vidstar
color cam era that can turn the video cassette
recorder into an insta nt home movie cam­
era . . . . but more abo ut that later.

T he HR-6700U VCR weighs in at 31
pounds, and is a videoph ile's delight! Hand­
some in appea rance and flexible in perfor­
mance, the recorder touts a variety of features,
many controlled by six microprocessor memo­
ries.

Selectable tape speeds provide up to six
hours of record ing from a standard two-hour
T-120 video cassette. Slow motion at '/" to '/ 3
norma l speed shows no degradation or noise on
the signal; and even still playback is available
for " freeze-frame" fans!

T he secre t behind the quality of slow-speed
video recordin g is the record ing-head comple­
ment. Most competitive recorders use the
same heads for recording a variety of speeds.
Because of that tradeoff, non-standard speeds
suffer distorti on. The HR-6700U features six
separate recording heads, provid ing a much
higher de nsity of information. Both picture
and sound are enhanced using that tec hnique
at both slow and normal speeds.

Crossta lk distorti on is also minimized by an
advanced H-aligned format that allows noise­
less doub le-speed playback in the normal (two­

continued on page 32
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10 MHz with 1 mV
sensitivity -$645.

LBO-514 has both vertical and
horizontal X5 magnifiers. Sensitivity
is from 1 mV/cm to 10 V/cm. Sweep
speeds from 0.2 s/crn to 0.1 us /ern.
Auto or normal triggering . Z-axis
modulation . (Single trace version,
LBO-513, $495.)

20 MHz dual and single
trace -$835., $610.

LBO-508A and
LBO-507A give you
versatility at low cost.
Rise time is 17.5 ns
with 1 MQ (35 pFd)
input impedance.
Automatic or external
triggering, X5 sweep liiiillllliiiiiliiiiliiiiii;'
mag~i.fi~r, 10 mV/cm Oscilloscopes, frequency counters,
sensitivity and add/ function generators, video and
subtract modes . audio insfruments ... a LEADER

instrument for almost every need.

delay lines. Has single shot triggering ,
X10 sweep magnif ier and bright, sharp
PDA CRT Triggers to 50 MHz.

Th 20MHzbattery/ac

e portable -$950.
LBO-308S provides lab performance
and high reliability in field servicesurpr]Sl·ng applications. Sensitivity is 2 ~Vwith a complete set of tnggenng

controls and 18 sweep ranges to
0.1 us rdiv with X5 magnifier.

t d
Compact, lightweight with 3-inch

ea er: rectangular, internal qraticule CRT

•
(Optional 2 hour internal battery pack is
recharged during ac operation , $75.00.)

Two..year warranty.
Evaluation units.

A history of high reliability permits
LEADER to provide a generous 2-year
warranty . . . backed by factory service
depots on the East and West Coasts.
A free, trial use of LEADER instruments

is available to all
qualified companies.

Call toll-free
(800) 645-5104 to
request:
• an evaluation unit
• our 40-page catalog
• the name of your

nearest "Select"
distributor

• additional information

30 MHz delayed sweep -
$1,530.

LBO-515B is a compact, precision
oscilloscope at a moderate price. Using
a PDA 4-inch CRT with parallax-free
internal graticule, it features 5 mV
sensitivity and delayed sweep for
viewing and measuring complex
waveforms. Also has 120 ns signal
delay, trigger hold-off and x-y
operation at full sensitivity.

30 MHz with signal
delay -$1,100.

LBO-520 combines a 11.7 ns rise time
with 5 mV sensitivity and 120 ns signal

FOR CATALOG CIRCLE 3 ON FREE INFORMATION CARD

A full..range of reliable,
medium bandwidth

oscilloscopes.
LEADER's oscilloscope line includes 11
models, single and dual trace vers ions,
for bench or field use. All models offer
comprehensive triggering controls , TIL
compatible Z-axis modulation, front
panel trace alignment control and
convenient, color- keyed front panel
layout. Probes are furnished with every
oscilloscope and options include probe
pouches , carrying cases, front panel
covers and rack mounting adapters .

It's easy to see why LEADER
oscilloscopes are now specified more
than ever. More performance and
quality for less cost . .. with immediate
deliveries from over 100 stocking
distributo rs. They also come with
the best two-year warranty in the
industry . .. backed by efficient
factory service depots on the
East and West Coasts .



$3.75

$4.25

$4.45

$3.55

16 PIN PLUG & COVER $1. 9
14 PIN PLUG'& COVER $1.45

DIP PLU& WITH EOUER FOR U5E
WITH RIBBOn EABLE

.RED WIREJW·l·R

JU5T WRAP REPLAEEmEnT ROLL5
R.Jw·a BLUE WIRE 50 It. Ro ll $2.98
R·JW ·W WHITEWIRE 50 It. Roll $2.98
R·JW ·Y YELLOW WIRE 50 It. Roll $2.98
R-.JW·R RED WIRE 50 It. Roll $2.98

JU5T WRAp™WIRE WRAPPID&
TOOL WHY CUT? WHY STRIP? WHY SLIT?

WHY NOT lUSTWRAP?

unWRAP 1001 FOR JU5T WRAP QUANTITY; 2 PLUGS. 2 COVERS

$7.95

1 $1.491

14-16 PIN
DIPI IC INSERTER

EXTRACTOR TOOL

40 PIN DIP SOCKET $2.99
36 PIN DIP SOCKET $2 .49
24 PIN DIP SOCKET $1 49

14 PIN DIP SOCKET $0.79
16 PIN DIP SOCKET $0.89

36-40 PIN CMOS SAFE
INSERTION TOOL

m05, Em05 -5AFE

DIP IE 1n5ERTIOn TOOL5
WITH Pin 5TRAI&HTDER
Narrow profi le. Pin straightener
built into tool. Auto matic ejector.

WI H 24 PIN DIP PLUG - 24"

WITH 24 PIN DIP PLUG - 12"
WITH 24 PIN DIP PLUG - 16"

WITH 14 PIN DIP PLUG - 12"

WITH 24 PIN DIP PLUG - 8"

WITH 14 PIN DIP PLUG _ 4"
WITH 14 PIN DIP PLUG - 2"

WITH 14 PIN DIP PLUG - 8"

WITH 14 PIN DIP PLUG - 16"

WITH 16 PIN DIP PLUG -4"
WITH 16 PIN DIP PLUG - 2"
WITH 14 PIN DIP PLUG - 24"

WITH 24 PIN DIP PLUG - 6"

WITH 16 PIN DIP PLUG - 8"
WITH 16 PIN DIPP LUG - 12"
WITH 16 PIN DIP PLUG - 16"
WITH 16 PIN DIP PLUG - 24"

GROUND STRAP NOT INCLUDED

Extracts all LSI, MSI and SSI devices of from 8 to
24 pins .

Aligns bent out pins . Includes terminal lug for at­
tachment of grou nd strap.

RIBBon EABLE A55EmBLY DOUBLE EnD

3&-40 Pin Em05-5AFE
IE 1n5ERTlOn TOOL

I EX-l I

DIP IE EHTRAnOR TOOL

DIP 50EHET5

123

\.30
I

'1 .38

'I

107

130

99
107

' 1.23

107
' 1.16

11
'\ .16
'116

113

1 $5.95 I
I $3.95 1

1$24.951

MODIFIED WRAP $7.95
REGULAR WRAP $6.95

JUST WRAP KIT

30·AWG Yellow WIre . 6 " Lon

30AWG Whit e Wire. 6" Lon
30 AWG RedWire .. Lon

30AWG blue Wire 1"loo
30 AWG Yellow Wire. 1" Lon
3D·AWGWhite Wire. 1" Lon

·AW ed Ire. I" Lon
3a,AWGBlue WIre. 2" loo

AW Yellow Wire. "Loe
W White Wire , "Lon

3D,AWGRedW,re. 2" Lon
30 AWG Blue Wire. 3" Lon
3Q·AWGYellowWire r Lon
30·AWG White Wife 3" Lon
30AWG Red Wire. 3" Lon

30 AWG roe Wire , 'Lon

hIle Ire. "Lee
W Ire on~

30AWG Blue Wire 6" Lon

30 AWG Yellow Wire. 4"loo

30 AWG White Wire. 4" Lon
3Q,AWG Red Wlre.4 " long

30AWG Blue wrre. .Lon~
30AWG Yellow Wire. 5" Lon

BIT FOR AWG 30 $3.95
BIT FOR AWG 26-28 $7.9

3O·y·5O·060
W·
·R·

30 y 50020
·w· 20

3OR·50<)20
JO.B50 030

Y·50 <)30
oW· 030
R· 30
B 50 040

3OR·5O<)40
050

lO y 50 050

3O·Y·5O<)40
:lO·W50 040

WD-30-B BLUE WIRE $3.95
WD·30·Y YELLOW WIRE $3.95
WD·30-W WHITE WIRE $3.95

WD·30 -R RED WIRE $3.95

WIRE DI5PEn5ER

TRHOLOR DI5PEn5ER

1R-30-TAl I REPLACEMENT ROLLS

I WD-30.TAI I TAl-COLOR DISPENSER

DI5PEn5ER REPLAEEmEnT ROLL5
R·30 B-OOSO 30-AWG BLUE 50 FT. ROLL S1.98
R-30Y·OOSO 30-AWG YELLOW50FT.ROLL $1.98
R·3QW-OOSO 30-AWG WHITE 50 FT. ROL $1.98
R·30R-OOSO 30-AWG RED 50 FT. ROLL $1.98

• NA-

I BW·26301 FOR AWG 26·30 I $19.95 I
Use lie" size NICAD Batt eri es, not inc lud ed. Bits
not incl uded.

HOOH· UP WIRE

"HOBBY" WIRE WRAPPID&
TOOL BATTERY POWERED

I JWK·6 I

I JUW· l I UNWRAPPING TOOL I $3.49 I

JUST WRAP HIT

PRE -5TRIPPED
WIRE WRAPPID&
WIRE
Wire for wire-wrapping,
AWG·30 (0.25mm)
KYNAR- wi re. 50 wi res
per package st ripped
1H both ends.

("I MYNAA P£NNWAl T
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Z
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K·18 18 AWG 25 FT. SOLID CONDUCTOR
HK·2Q 20AWG 25 FT. SOLID CONDUCTOR
HK·22 22 AWG 50 FT. SOLID CONDUCTOR
HK·24 24 AWG 50 FT. SOLID CONDUCTOR
HK-26 26 AWG 50 FT. SOLID CONDUCTOR

HK·18 18 AWG 25 FT. STRANDED CONDUCTOR
SHK- 20 AWG 25 FT STRANDED CONDUCTOR
SHK-2 22AWG 50 FT.STRANDED CONDUCTOR
SHK-2 24AWG 50 FT. STRANDED CONDUCTOR
SHK-2 26 AWG 50 FT.STRANDED CONDUCTOR

24-40 Em05 -5AFE EHTRAnOR TOOL

Removes 24-40 pin IC's, .600" center s. C-MOS safe.
Includ es termin al lug for atta chment of ground strap.
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$345

$498

$1.98

52.98

54 .98
SINGLE SIDED

TERMIN AL

DOUBLE SIDED
TERMINAL

TERMINALBOARD

SLOTTED TERMINAL

rc SOCKET TERMINAL

WWT-4

WWT-3

WWT-1

WWT·2

( A-PC-01 I

TERmlnRlS

P[ BOARD

P[ BORRD
The A-PC-05 features num bered contacts for easy

h~I~~~:ti6~s~gM~~~ ~f ~062'i~~~hi6:t~~~~r I:~r-
nate. 4.5 in. x 5 in . Edge Connector Board.

.062 thick glass coated epoxy laminate . Outs ide di­
mensions 6.3 in . x 3.94 in. Not plat ed.

A-PC -06 PRINTED CIRCUIT BOARD $6.95
ame as A-PC-05 except outside dim ensions are 4.5

in. x 7 in . Edge Connector Board.

IA- pc-03 1 PRINTEDCIRCUITIIOARD $5.95

IA- pc-04 1 PRINTEDCIRCUIT BOARD 57.95

Same specificat ion s as A-PC-01 except mat rix pat ­
tern is copper plated and solder coated on one side.

(A -PC-Q2 I PRINTED CIRCUIT BOARD 55.95

IA-PC-07 I PRINTED CIRCUIT BOARD $8 .95

P[ BOARD
Same speci f ica ti ons as A-PC-Ol. Each line of holes
is con nect ed wi t h copper plated and solder coated
parall el strip s on one side.

P[ BORRD
Same specificatio ns as A-PC-Ol. One side has hori­
zontal copper strips, solder coat ed. Second side has
vertica l parall el bars.

IA-pc-os l PRINTEDCIRCUITBOARD I 5545 I
Same as A-PC-05 except outside dimensions are 4.5
in. x 6.5 in. Edge Connector Board.

TERminAL BOARD

IH-PeS- l l HOBBY BOARD $4.99

P[ OARD
4 x 4.5 x }(, in . board, glass coated EPOXY laminate ,

ef~ro"r: !'a~a~ef2}4~t;~~~~~J':~~e~~~~a{odr.~~~C\~~
spacing . Edge contac ts are non-dedicated for maxi­
mum f lexi bi li ty.
The board conta ins a matri x of .040 in. diameter
holes on .100 in . cent ers. Component side cont ains
76 tw o-hole pads.
Two independent bus systems are provided fo r volt­
age and ground on bot h sides of t he board.

110

<3.', IF' .;;:=_..

~- -,
~
~"~_..

$2.98JUMPE R WIRES

CM -4OC MOD ULA R PROTOTY PE BOARD

mini SHERR

mODUlRR BUS STRIP
CM-500 is a bus str ip to be used in conjunction with
CM-300 and CM-400 for distribu tion of power and
common signed lin es. Two separat e rows of common
termin als. grouped into clu sters of five . All contact
sockets are on a .100 in. square grid.

JCAS· l 301 CLIP AND STRIP 1 51 98
THE ABOVE CUT AND STRIP TOOL IS NOT APPLICABLE

r OR MYL[NE OR TEFLON INSULATIO N

JUmPER WIRES
50 Pref orm ed wires, f rom 1'h to 4 inch es, 20 AWG
soli d wire , white insulation.

I CM -SOC I MODULAR BUS STRIP $1.95

CM-300 MODULAR PROTOTYPE BOARD

PROTOTYPE BORRD tm- 200
TERMINALS: 630 TEST POINTS. 94 separate 5 point
termin als. plus 4 bus lines of 40 common test points
each. SIZE: 6" Wide . 3V," Long.

PRB·) DllilTRl lOIiI[ PROBE

TERMINALS: 1.020 TEST POINTS. 188 separate 5
point term ina ls. plus 2 horizontal bus lines of 40 com­
mon test points each.

SIZE: 6Y, " Wide. 5" Long .

PROTOTYPE ORRD [m·lDo

PROTOTYPE BORRD [m·30D,[m·400
CM-300 and CM-400 have t wo separate d rows of f ive
in terconnect ed contac ts each. Each pin of a DIP in­
serted in the st rip will have four additional tie -points

~~~ p~~~~~~en7sc~~nt;t.~f2wii~~scii~~e:t:~cf~t~~6~~~
nect ions are readil y made wit h RW-50 Jump er Wire.
All contact sockets are on a .100 in . squ are gri d
(1)(, in. wi de).

ICM -lllOl MODULAR PROTOTYPE BOARD I525.951

I R W-50 I

ICM -2OCI MO DULAR PROTOTYPE BOARD I$16.45 1

1 PAB- l I DIGITAL LOGIC PROB E 1$36.95 1

• DC to> 50 MHZ • Autom. lle th reaho ld

: ~:aN~I:~-::=n.. • ~-:'~~~bl. with alllogk: lIl"'Iiiii-;;;iiii"' 'r:===~1:
• Automati c pul.. s'retchlng • :'~~::t~~~~ro 1$.25 VDC

to 50 MMe. with optional PA.' adapter
• Au'om.U e ,...tt1ng 1nMftOf}' • Suppl , a.Y.p. 10 ± 70vee
• ep.n circui t del.cUon • No 1.lteMs/no cal lbraUon

"UlP RnD STRIP" TOOL
For cutting and st r ipping 1 in. insulation from 30
AWGwire.

i
II

I ~
I
ft
I
:1
'1
'0
:.

CM- 5OC

ij il l
t-:-

CM -4OC

CM -300

WIRE WRRPPlnli HIT WH·S

....
(0
ee
o

$1.39
.19

2.99

$3.79 .1

$1.89 1

$2.49

I $1.79 I2-POLE

4-POLE
-POLE

12-POLE

INSERTING TOOL

QUANTITY - ONE SET (4 pes,)

QUANTITY - ONf PAIR (2 p es .)

TR-l CARD GUIDES

TS-6MD

TS- 4

TS-12

P[ [RRD IiUIDES I. BRR[HETS

P[ [ARD IiUIDES

P. [. B. TERminAL STRIPS

mODUlRR TERmlnRl STRIPS

I TRS-2 1 GUIDES & BRACKETS

TERminAL InSERTlnli TOOL

I INS· l

I CON - l

(3 per Package)

P[ EDIiE [OnnEnOR
44 pin , dua l read-out , .156 in . spacing, wire-wrap­
ping.

For inserting WWT-l, -2, -3 and -4 terminals.

F Wfm m;>
res:O I 3"S'b

$3.49

574.95

VACUUM VISE

MINI-SHEAR WITH CLIP I $5 .95 IMS -20

WIRE WRAPPinG HITS
WH·2.WH-3.WH·4

ASS const ruct ion, l:1h in. wide jaws.

VR[UUm VISE

BW-63 0, WSU-30M , CON-I, EX-I, IN S-1416, TRS-2,
MS-20, 14, 16, 24 and 40 DIP SOCket s, WWT-1,
WD- 30 -TR1, H-PCB-1.

WK-2-B WIRE-WRAPPING KIT (BLUE) 512 .95

WK-2-Y WIRE-WRA PPING KIT(YELLOW) $12 .95

WK -2 -W WIRE-WRAPPING KIT (WHITE) $12 .95

WK-2-R WIRE-WRAPPING KIT (RED) $ 12.95

I V V-1

I MS -l 0 I MINI-SHEAR I $4.95 I
mini SHERR WITH SRFETY UlP

IWK-3B (BL UE) I WIRE-WRAPPING KIT 1$ 16.951

IWK -4B (BLUE) I WIRE-WRAPPING KIT I 525.991
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THE DESIGN AND DRAFTING OF
PRINTED CIRCUITS. By D. Lindsey. 196
pp ., 100 iI/us. For everything you need to know
and understand about design phases that PC
artworks go through, from schematics !o the
finished PC, your best all-around quid e ISthis
fu lly illu strated new teaching tool.
054/304 Pub. Pr., $26.95 Club Pr., $21 .00

ELECTRONICS DICTIONARY. Edited by J.
Marku s. 4th Ed., 768 pp. , 1,173 iI/us., 17,090
term s . With the new edition of thi s world­
renowned dictionary you'll be able to qui ckly
find the meaning and correct usage of any
electronics term, no mailer how obscure!
404/313 Pub. Pr., $24.50 Club Pr., $19.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F.
Stout. Edited by M. Kaufman. 434 pp ., 223
iI/us . Compact, concise , highl y concentrated,
and cont aining a storehouse of infor mation,
this one-stop volume will help you solve any op
amp circuit problem!
617/97X Pub. Pr., $29.65 Club Pr., $17.50

ELECTRONIC DISPLAYS. By E. G. Bylan­
de r, Texas Instruments Incorporated , 172 oo.,
iI/us . The book de sc ribes current electronic
displays by family types, discussing all as·
pects of thei r oper ation, appli cation. and ci r­
cuit requ irements. You cover photometry and
cont rast enhancement , together with the fun­
damenta ls of such critic al com ponent s as
mounts and drives. interface requ irements,
and other necessary engineering information .
0951108 Pub. Pr., $19.50 Club Pr., $15.95

DIGITAL FILTERS. By A. Antoniou, 524 pp .,
iIIus . This all-inclu sive, up-to-date treatment
guarantees your thorough und erstandi ng of
today's dig ital filters and the theories , tech­
niques, and procedures you'll be using in
their ana lysis, design, and impl ementati on.
The book gives you many design examp les,
tog ether with the numer ous possibl e ap­
proaches and engineering trad eoffs relating
to their hardware impl ementati on.
0211111 Pub. Pr., $23.95 Club Pr., $18.50

BUCHSBAUM'S COMPLETE HAND­
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H. Buchsbaum,
2nd Ed ., 645 pp ., 371 iIIus., 70 tables : It giv es
you all the tec hnica l electronic information you
need- from the factual foundations of elec­
tronics to the latest tec hnic al ad vances in op­
toelectronics , large sca le integrated circuits,
dig ital logic , mic roprocessors, and cornput­
ers . Hundreds of formulas, graphs, charts ,
and tables.
786/550 Pub. Pr., S19.95 ClubPr.. S16.95

RADIO HANDBOOK. By W I. Orr, 21st Ed .,
1,135 pp ., 1,364 itlus . Now com plete ly up ­
dated , expanded , and more deserving than
ever this profusel y illustrated reference gives
you everything you need to know to under­
stand . design, use. and experiment with every
ci rcuit and piece of equipment. (All recent
tec hnological breakthrough s are covered ).
7721630 Pub. Pr., $21.50 Club Pr., $16.60

TRANSFORMER AND INDUCTOR DE­
SIGN HANDBOOK. By W T. McLyman, 428
pp ., iI/us . User-oriented throughout, it covers
everything from transformer desiqn and In­
ductor des ign with dc, power indu ctor desig n,
design ing for regu lation, indu ctor des ig n
without de, constant voltage transformer, cur­
rent and three-phase transformer, to appli ca­
tion of magnetic components in power elec ­
tronics.
7861155 Pub. Pr., $35.00 Club Pr., $26.50

An introductory
Electronics

Club Pr., $15.50 .

Club Pr., $14.50

ELECTRONICS DESIGNERS' HAND­
BOOK. Edited by L. J . Giacoletto . 2nd Ed.
2,344 pp ., 1,686 iIIus . Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!
2311494 Pub. Pr., $56.50 Club Pr., $41.50

STANDARD HANDBOOK FOR ELEC­
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beat y. 448 pp ., 1,414 iI/us. A giant in
every sense of the word, today's most widely
used source of electrical engineering informa­
tion and data serves you as no other single
work available anywhere when you need de­
tailed , accurat e, timely, and reliabl e facts and
how-to on the generation, transm issi on, dis­
tribution, control, conversion, and applic ation
of electric power.
209114X Pub. Pr., $49.50 Club Pr., $38.00

NATIONAL ELECTRICAL CODE HANDBOOK,
1818 . By J. F.McPartland
456/909 Pub. Pr., $19.95

SOURCEBOOK OF PROGRAMMABLE CAL­
CULATORS. By Texas Instruments. Inc.
637/466 Pub . Pr., $16.50 Club Pr., $12.50

OSCILLOSCOPES. By R. Van Erk.
670/501 Pub . Pr., $19.50 Club Pr., $14.50

NOISE REDUCTION TECHNIQUES IN ELEC­
TRONIC·SYSTEMS. By H. Ott.
769/63X Pub . Pr., $21.25Clu b Pr., $12.70

LOGIC DESIGNERS' MANUAL. By J. D. Lenk.
784/671 Pub . Pr., $18.95 Club Pr., $15.75

CRYSTAL OSCILLATOR DESIGN AND TEMPER·
ATURE COMPENSATION. By M. E. Frerking.
784/973 Pub . Pr., $16.95 Club Pr., $13.50

MINICOMPUTER SYSTEMS, 2/8. By R. H. Eck·
house, Jr.
787/026 Pub. Pr., $21.95 Club Pr., $17.75

UNDERSTANDING OSCILLOSCOPES AND DIS­
PLAY WAVEFORMS. By K. W. Sessions & W. A.
Fischer.
787/786 Pub. Pr., $17.95 Club Pr., $14.50

THE SEMICONDUCTOR MEMORY BOOK. By Intel
Marketing Communications.
788/391 Pub . Pr., $14.95

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:
MICROPROCESSOR APPLICATIONS MANUAL.

By Motorola Semiconductor Products, Inc.
435/278 Pub . Pr., $38.00 Club Pr., $26.50
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ffer to new members of the
nd Control Engineers' Book Club

• BONUS BOOKS- You wi ll im m ediate ly beg in to participate in o ur
Bonus Book Plan th at allows yo u savings between 70-80 % off the
p ublisher's price of m any bo oks .

Why YOU should join now!
• BEST BOOKS IN YOUR FIELD - Books are se lec te d from a wide range of
publishers by expert editors and consu ltan ts to give yo u con tin u ing access to
the lat est books in your fie ld.

• BIG SAVINGS-Build your lib ra ry an d save money too !We guara n tee sav­
ings ofat least 15%offpublishers 'list prices on every book . Usually 20%, 25%or
even higher!

Write Code' of
FIRST se lection here

Special $1.89 premium
book comes to you

with your first
club selection

Signa ture _

Orders from outs ide the u.s. must be prepaid wi th in ter­
na tional money orders in U.S. do llars.

Electro n ics and Cont r ol Engineers'
Book Clu b
P.O. Box 582 , Hights town, New Je rs ey 0852 0

Please enroll me as a me m ber a nd se nd m e th e two books
indicated, billing m e for my firs t se lect ion only at the
d iscounted mem ber 's price, plus local tax, postage and
ha ndling. If no t satisfied, I may return the books withi n 10
days and my membership will be canceled . I agree to
p urchase a mi nimum of 3 additional books during th e
next Zyears as outlined under the clu b p lan described in
thi s ad . Membership in th e clu b is co nti nuo us but ca n­
ce lable by m e at any tim e after th e four boo k purchase
req uire me nt has been fulfilled .

Write Code # of
PREMIUM se lection here

'----_I ,'----_

r------ MAIL THIS COUPON TODAY -----~
1 I

I

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. I. Skolnik. 698 pp ., 244 iIIus. This
new .edition of a widely used text on radar from
the systems engineer's point of view brings
you fuJI discussions of the many major
changes that have occurred in the field re­
cently.
579/091 Pub. Pr., $34,95 Club Pr., $27.95

ENGINEERING MATHEMATICS HAND­
BOOK Definitions, Theorems, For­
mulas, Tables. By J. J. Tuma. 2nd Ed., 394
Pp.., 226 iIIus. Now you can use even the most
difficult formulas on your pocket calculator for
input and/or storage! Literally thousands of
formulas were remodeled to facilitate their ap­
plication to today's pocket calculator opera­
tions.
6541298 Pub. Pr., $21.95 Club Pr., $17.50

ELECTRONICS ENG INEER'S HAND­
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp .,
2,026 iIIus. Huge in every sense, this instant­
reference volume gives you every latest essen­
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every Illustration
you need to clarify all of modern electronics!
209/804 Pub. Pr., $52.50 Club Pr., $37.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coombs, Jr. 256 pp ., 327 iIIus. Blue­
prints every important phase of printed circuitry.
Provides the informationyou need to establisha
production facility and control the processes. A
virtual encyclopedia in the field, five major sec­
tions cover engineering, fabrication, assembly,
soldering, and testing.
126/089 Pub. Pr., $32.50 Club Pr., $24.50

ENGINEERING FUNDAMENTALS FOR
PROFESSIONAL ENGINEERS' EXAM­
INATIONS, Second Edition. By L. M.
Polentz, 416 pp. , 326 iI/us . Here- in this single
volume-you'll find all the latest, most essen­
tial material you need to prepare for and pass
your state's engineering registration exam.
Hundreds of examples and practice problems
are all drawn from actual RE. exams, and were
selected because they are representative of
the problems that will appear on your exam.
503/80X Pub. Pr., $23.50 Club Pr., $16.95

HANDBOOK OF ELECTRONICS CAL­
CULATIONS FOR ENGINEERS AND
TE C HNICIA NS. Edited by M. Kaufman and
A. H. Seidman. 653 pp., 725 iIIus. This first
comprehensive tool of its kind includes hun­
dreds of worked -out problems in analog and
digit al circuits. Includes more than 700 dia­
gram s, curves, tables, and graphs.
333/920 Pub. Pr., $24.50 Club Pr., $18.95

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing, 604
pp ., over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
your supercr eat ive and special des igns,
around the new microcomputers and the spe­
cific "how-to" help you get here!
4911380 Pub. Pr., $26.95 Club Pr., $18.95

MICROELECTRONICS
Digital and Analog Circuits and
Systems By J. Millman. 881 pp ., 700 iIIus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the ooeration of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips .
423/27X Pub. Pr., $24.50 Club Pr., $19.50

MINVMICROCOMPUTER HARDWARE
DESIGN_ By G. D. Kraft and W. N. Toy. 514
pp ., 250 photos, diagrams, figures. The swing
is more to designing and using small-scale
computers as computing components, this is
your guide to doing just that! With what you
already know, plus the skills you'll gain here,
you'll be way ahead as the whole field of com­
puting moves towards distributed processing
element systems!
788126X Pub. Pr., $19.95 Club Pr., $16.9&

DIGITAL INTEGRATED CIRCUITS AND
OPERATIONAL AMPLIFIER AND OPe
TOELECTRONIC CIRCUIT DESIGN.
Edited by B. Norris. 206 pp ., 400 iI/us . Having
this vast amount of case-tested data, proven
shortcuts, worked-out circuit designs, and cir­
cuit diagrams handy saves you valuable time for
your other, more vital, areas of creative de­
sign-and cuts down costs in al/ areas!
637/539 Pub, Pr., $21.50 Club Pr., $15.95

• CONVENIENCE - 14 times a year yo u receive the Clu b Bull et in FREE, fully
describing the Main Selection an d alternate select ions , together wi th a d at ed
reply card. Ifvou want the Main Selec tio n , yo u simp ly d o no thi ng - it wi ll be
shipped automatically. If you want an alternate se lection - or no book at
all - vou simply indicate it on the reg u lar re ply card an d re turn it by the d at e
specified. You wi ll have at least 10 d ays to d eci d e . If, because of late mail
delivery of the Bulletin you sho u ld receive a boo kyou do not w ant, ju st re turn
it at the Club's expense .

As a member, you agree on ly to the purchase of fou r books (inclu ding yo ur
first selection ) over a tw o-year period .

Name _

Address _

City _

State Zip _

This order subjec t to accepta nce by McGraw -Hili. All
pri ces su bject to change wit ho ut noti ce . Offer good on ly
to new members . A pos tage a nd h andling charge is

I added to all shipments . E33421
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EQUIPMENT REPORTS
continued f rom page 24

hour ) mode as well as triple-speed playback in
the six-hour mode.

Picture stab ility has always been a problem
in video recording; as speed fluctuates, so does
th e synchronization sig nal. The new JVC
reco rde r incorporat es a microcomputer-con ­
trolled timer that works in conjunc tion with a
fast -response capstan servomechan ism to lock
on to those synchron izing signals; that preve nts
th e annoy ing f1opover so frequently associated
with home reco rde rs.

For recor di ng off the air, a bui lt-in VHF/
U HF solid-sta te tun er is operated manu ally or
by micro processor memories. Unatte nded, th e
mach ine will record six programs on different
channels up to a week in advance ; or at the
same tim e every day-s-o r at di fferen t times on
different days! Now tha t's flexibility!

A dual-mode au to-search counte r allows the
user to pro gram the recorder to stop at "0000"
in rewind , or to sto p where th e record ing
began- wheth er in fast forwa rd or rewin d.

A remote-control accessory allows th e ope r­
ator to shift speeds from the comfort of his
viewing positio n. But to use th e convenience of
the many automa tic features, he may allow th e
machine to do his speed th inking for him . T he
H R -67 00U senses the speed format of th e tape
that has been loaded and automatically switch­
es to th e correct speed .

Wh en th e owner des ires to watc h T V, he
merely switches off his record er; the ant enna
will be automa tica lly connected to th e televi­
sion receiver. Th e tun er port ion of the record er
is a presett abl e 12-channel VHF/UHF tun er
with chan nel-lock provision . Input imp edance
is nominally 75 ohms on VHF, and 200 ohms
on UH F.

Video signal-to-noise rat io is better than 45
dB , and horizontal resolut ion is at least 240
lines; th e audio-frequency response is 50­
10,000 H z.

Th e opt ional matching color camera is com­
pact and lightweight , slig htly over thr ee
pounds, depend ing upon zoom lens.

T he or iginal enginee ring philosop hy was to
provide a camera tha t is as sma ll and light­
weight as a standard 8 mm hom e movie cam­
era-and as easy to operate. A tall order, but
J VC see ms to have done it! In ou r test, the
video cam era came through with flying colors.
Focu s was sharp; persistence was fast (ver y lit­
tle smea r fro m rapid movement), and the cam­
era was not fatig uing to hold and operate .

Th e opera t ion of the camera couldn't have
been simpler: Point and shoot! Zoom and focus
are no more awkwa rd than on a quality photo ­
graphic camera . For th e home-m ovie addic t
who wants to move up into th e elect ronic age,
thi s is th e way to go.

The cam era is bu ilt aro und a 0.66-inch vid i­
con with either a 3 X or 6 X zoom lens avai l­
able. It features automatic iris contro l and
through-the-Iens viewfinde r. Color correc tio n
(temperatu re or white balance) is accom­
plished electro nically wit hout the need of opt i­
cal filte rs. Exposure indica tors in th e viewfind­
er alert the user whenever there are improper
ligh t ing conditio ns.

A built-in high-sensit ivity conde nser micro­
phone feature s a wind screen. While a ten-foot
cable is provided, exte nsions up to 60 feet from
the recorder are allowab le.

A pistol-t rigger switch activates the camera
and recorde r. A tri pod and spo tlight accessory
may be purchased separately if desired, to be
used with the camera.
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KESTER SOLDER
4201 WRIGHTWOOD AVENUE /CHICAGO , ILLINOIS 60639

m
Litton

~ rxn ®' ...... ® ___
~~VG:H: Dept. CE2 •••••
2850 29th sr., Long Beach , CA90806

Let Keste r Sold er aid you in your home repairs or hobbies. For that household
item that needs repairing - a radio, TV, model train , jewelry, appliances, minor
electrical repairs, plumbing, etc . - Save money - repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Sold er go "First Class" - use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Copy of " Soldering Simplified".

~ - a~ .
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Handymen! HO;;byiSts!~
DO-IT-YOURSELFERS! ~

PanaVise til ts, turns, rotates.
One quick turn of the cont ro l
knob and you securely position
your wo rk exactly whe re you
want it. Hol ds f irmly but gentl y
the most delicate electronic
parts and P. C. boards.

Whether you're in to bu ilding
home elect ronics, trou ble
shooting, or pro fessio nal serv­
icin g . .. you' ll wo nde r how
you got along wit ho ut this mod ­
estly pri ced 'extra hand .'

Mode l 396 Wide Ope ning Pan aVise
s how n. An inge nious va riety of other
inter ch an ge able bases, holde rs a nd
accessories a lso ava ilable . See your
e lec tronics distr ibu to r, o r write
fo r FREE brochure.

BOLD IT!
Any~here . you
want It. c>:--
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City State _

Address _

Name _

Send For FREE Catalog Today!
Send to: Heath Co. Dept. 020-642,
Benton Harbor, MI 49022
Send my free Heathk it Catalog now.
I am not currently rece iving your
catalog .

If coupon is missing , write
Heath Co., Dept. 020-642,
Benton Harbor, MI 49022

Heathkit®

Find out in the latest
Heathkit Catalog. It's filled
with exciting kits in every price
range, all easy to assemble, all
at build-it-yourself savings.

Discover the fun you and your
family can have bui lding your
own home computer, stereo
system, color TV. Discover the

pride of saying, "I
built it myself."
It's eas ier than
you think.

Send today for
your FREE Heath­
kit Catalog.

WBAt'S NEW
IN BOME
ELECtRONICS?

. I

pr esent-day technician is required to trouble­
shoot. The "clip-on" hook portion may be
remov ed and a min iatu re-s ized needl e-tipped
test pr obe is ava ilable for point-to-point test­
ing . The normal probes (as supplied) are X 10
low-cap aci tan ce types.

The gra y-shaded portion of the pan el con­
tai ns th e horizon tal -di spl ay controls. The
TIM E/DIY rotar y switc h dominates th at sec t ion
with 19 positions that select sweep speeds
ra nging from 0.2JLs-per-divi sion to 0.2 sec­
onds-per -division in a 1-2-5 sequence . Wh en
this switc h is placed in th e full y cloc kwise posi­
tion , the scope is set to operate in the X- Y
mode . In th at case , th e input signal to C hannel
I is di splayed on the X axis and Cha nne l 2
signals a re pre sent ed on the Y axis. T o the
right of the TIME/DIY switch is the vari able
sweep control for the timebase settings that are
not covered by the pre set times on the main
switch. When the contro l is adjus ted to th e
ex tr eme clockwise positi on , the unit is in th e
ca libra ted mode . The horizontal-positioning
(centering) control is also in this section. In
add itio n, if th e control is pull ed outward, the
scope is set for a X 10 magni fication of th e
hori zontal trace.

The vertical sensitivity is selectabl e in ten
ste ps over the ran ge of 5m V-per-divi sion to 5
volts-pe r-division. These ranges are also con­
tinuously vari able when the vert ica l ga in con­
tr ol is turned from the ca libra ted position . In
addit ion, by pulling the vertical position knob
to the outward positi on , the gain of the verti cal
(Y) amplifier is multi pled by a fact or of 5. Of
course, being a du al-trace unit, there are dupli­
ca te controls for the second channel. The verti­
ca l input has an imp edance of I megohm

continued on page 34

Th e spec ificat ions for th e came ra show it to
be a 3.6-M Hz sing le-ca rrier frequ ency multi­
plex system with 525 lines, 2: I interlaced. Co l­
or temperatu res are switc h se lectable among
3000 ,4800 , or 6000° K. Video output is 1 volt
pop with 250 line resolu tion .

We fou nd th e new J VC video casse tte sys­
tem wit h mat ching camera an imp ressive per­
forme r. It is fu ll-featured, innovati vely-engi­
neered, and reali sticall y-priced .

Th e sugges ted retail list price for th e GX­
66U Co lor Video Camera is $8 50 and the HR­
6700U Vids tar Co lor Video Cassette Record er
is $ 1350. For mor e information , write to: JV C ,
58-75 Queens M idtow n Ex press way, Maspeth,
NY 1137 8. R-E

Hitachi Mode/ V-302 Dua/­
Trace Scope

CIRCLE 103 ON FREE INFORMATION CARD

JUST A FEW YEARS AGO A IO-MHz OSCILLOSCOPE

would have sufficed for a ll but the most critical
applica t ions. Today's sophis ticated technology
is rapidly making th e 10-MHz scope as obso­
lete as the olde r 5-M Hz un its. Even th e well­
equi pped TV service bench of tod ay is required
to have a scope ca pa ble of at least 30 MH z,
especially if that service ce nte r is expecting to
become a VC R service age ncy for most of the
popul ar brands of un its on th e market.

With the abo ve facts in mind, Hitachi Den­
shi, Ltd ., Tokyo, Jap an , has introduced a unit
that see ms to fill th e requirements of the TV
service industr y an d at th e same tim e is per­
fectl y at home in th e othe r fields of industry
such as the computer field .

The Hitachi model V-302 du al-trace sco pe is
very neat- appear ing an d pro fessio nal-looking
wit h a brushed-m etal rim surroundi ng th e
entire fron t pan el. The panel itself is composed
of three co lors , and th e co lors a re arra nged to
indicat e to th e user th e location of a ll con tro ls
that a re relat ed to eac h othe r. For instance, th e
silver area conta ins th e power switch, INTE NSI­

TY control, FOCUS control, and the LED pilot
light.

The inp uts an d co ntrols that a re relat ed to
the horizontal (X) a nd vertical (Y) display
functions will be found in the gray -colored sec­
tions. Th e thi rd color is brown and it cont ain s
th e trigger MODE and SOURCE switches, trigger
LEVEL, and external TR IG INPUT. That mu lti ­
co lored panel adds a qu al ity look to the overa ll
appearance as well as serving a ver y useful pur­
pose for th e operator. W he n shipped, th e pan el
has a protective plast ic film cove ring its entire
surface. Th e protect ive shield may be re move d
or allowed to remain to pr event th e front pan el
from becomin g soi led fro m fingerprints, et c.

The unit supplied ca me equipped with two
test probes, eac h containing a convenient bu ilt­
in thumb hook tha t adds to th e ease of han­
dlin g th e probe, esp ec iall y when hooking on to
a circuit point. T he pro be itself is of a con ve­
nient size for th e state -of-the-art unit s the



Your breadboarding is a super-snap
with a solderless A P Super-Strip.
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shunted by 30 pF. A switch selects AC or DC
input, as well as acting as a grounding switch
for the input circuitry.

Other features ar e located in the brown­
shaded area at the upper right hand corner and
th e extreme bott om center. Th e latter is the
MODE switch that determines which input sig­
nals will be displayed. Aside from the normal
Ch annel-l or Channel-2 signals being dis­
played alone or simultaneously, th e switch will
also algebraically add or subtract the input sig­
nals. Th at feature is particularl y useful when
comparing phase and voltage relat ionships of
the two input signals, among many other
important tests .

Th e center right -hand portion of the front
panel is relat ed to the tri ggerin g of the time­
base. In that section will be found the LEVEL

control; the MODE switch , which selects wheth-

Build a circuit almost as fast
as you dream it up. Pull it
apart and do another­
everything's as good as new.

Our versatile Super-Strip
mini-breadboards give you
the same top-quality con­
tacts you get in our full­
scale ACE All-Circuit Evalua­
tors. Not so "mini," either.
You can build circuits with

er the scope will be tri gger ed automatically, in
the normal mann er, or if it is to be used with
composite signals such as a TV signal. In fact,
like most better scopes today , the MODE switch
has positions for TV( +) and TV( -) signals.
Th ere is also a SOURCE switch that obta ins the
trigger pulse from the Channel-lor Channel-2
inputs, the 60 H z line, or the external TRIG

INP UT jack. The latt er is a BN C type.
For calibration purposes ther e is a 0.5V pop

squarewave signal available on the front panel.
It is located at the upp er right-hand side of the
unit. Th e amplitude is accurate to within 3%
and the frequency is I kHz ± 10%.

Another control that is often not found on
many scopes is a TRACE ROTATION control. It
is useful in eliminating the effect s of externa l
magnetic fields and could be called a tilt con­
trol as that is the effect of misadjustment.

as many as nine 14-pin DIPs.
Instant-mount backing

and quick-removal screws
make stacking and racking
a snap, too.

Where to buy? Phone (toll­
free) 800-321-9668 for the
name of your local A Pdis­
tributor. And ask for our
complete A Pcatalog, The
Fasterand Easier Book.

AP PRODUCTS
INCORPORATED
1359w.Jackson 51.
Painesville. Ohio 44077
Tel. 216/ 354-2101
TWX: 810-425-2250

SPECIFICATIONS

Bandwidth DC to 30 MHz
DC to 5 MHz
(using X 5 gain)

Rise time 12 nanoseconds
Max input
voltage 600 volts poP,

300V(DC+AC
peak)

Timebase 0.2 p's to 0.2 s­
per-div ... 19
steps, 1-2-5
sequence

Magn ification... X 10 (max speed,
100 ns-per-div.)

Sens itiv ity......... Y Axis: 5 mV to 5
V-per-div.)
X Axis: same as
above

Bandwi th X Axis: DC to 500
kHz

X-Y phase Less than 3-
degrees at 10kHz

Trigger
sensitivity......... 20 Hz to 5 MHz;

0.5 div internal,
200 mV external
5 MHz to 30 MHz
1.5 div internal
800 mV external

The rear panel contains an exte rna l blank ing
input jack, a 2-amp fuse (for 90- 132V opera­
tion) and the AC line cord.

All input connectors with the exception of a
comm on ground jack on the front panel are of
th e BN C type that allows for quick connectio n
and disconn ectio n of cables and probes. The
ground jack is the banana-plug type.

Using thi s H itachi scope on the bench is
enjoyable. After the short per iod of time that is
needed to become familiar with the location
and function of the various controls, the ease of
operation was qu ite notic eable. Th e patterns
displayed were steady, shar p, and showed no
signs of bloomin g. A composite video wave­
form was used to test the useful ness of the
scope. Th e V-302 cam e th rough with flying
colors. If your use for an oscilloscope is in the
TV and video industry, then you are sure to
appreciate the V-302's ability to display a com­
posite waveform.

Th e operating manual supplied with the
scope tested was complete and contained all
the material necessary to help you become
adept at the opera tion of the V-302. All con­
trols, input jacks, and adjustments are outlined
within the three dozen pages in the manual. In
addi tion, there is a wealth of information and
theories that outline the mann er- in which the
scope can be used to its fullest extent-includ­
ing the measu rement of freq uency and time,
amplitude , and voltage . Ot her uses include
phase measure ments and delays. Some inte rna l
operator -adjusted adjus tme nts are also out­
lined in the man ual.

Although many owners of such exotic equip­
ment may be in the habit of mak ing most of
their own repairs , one thing lacking from the
manual is almost anything rela ting to serv ice.
There is no schema tic or any intern al layout
char ts to assist in even minor servicing. While
we do not doubt that such informaiton is avail­
able, we feel that such equipment should be
shipped with a simple service manual at the
very least. Th ere is, however, a list of Hitachi
Denshi Ltd . offices throughout the world and

continued on page 36
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FULL LINE OF ACCESSORIES

CHEC K THESE FEATURES

FLUKE DATA PRECISION
8020A 93S

A
SABTRONICS
2037

FLUKE BECKMAN
8024A 3010

FUNCTION I-- -
WESTON FLUKE B & K
6100 8022A 2815

DC VOLTS D D D D D D D D
AC VOLTS D D D D D D D D
DC CURRENT D D D D D D D D
AC CURRENT D D D D D D D D
RESISTANCE D D D D D D D D
CONDUCTANCE D D
DIODE TEST A A D D D D D D
LOGIC LEVEL A A
CAPACITANCE A
CONTINUITY A A D
TOTAL FUNCTIONS 9 9 7 6 7 6 6 6
PRIC E (S) 139 199 169 129 139 ISO ISO 120

IAI Denotes AUDIBLE function (0 ) Denot es DISPLAY function

INSTRUMENTATION. INC.

R-:-R 1554 ELMIRA, AURORA, COLORADO 80010

(303) 340-8728 364-8325
-s-- CALL COLLECT BUY NOW

SPECIALIZING IN DIGITAL & ANALOG
METERS AND MULTIMETERS

MROADRUNNER ADMM uo

Audio Digital Multlmeter
FROM WESTON

ARE YOU CONFUSED BY ALL THOSE HAND-HELD
DIGITAL MULTI·METERS ON THE MARKET? COMPARE
PRICE AGAINST FUNCTIONAL FLEXIBILITY AND YOU
WILL BE CONVINCED THAT THE WESTON MODEL 6100
ROADRUNNER IS YOUR BEST BUY!

• 1,1O,I OOmV and 1, 2V
threshold pulse detect*

• 1, 10, 100 Ohm threshold
continuity testing*

• Diode tests*
• Transistor tests*
• Capacitor tests *
• Stuffed PCB tests*
• RFI shielded
• X5 analeg VOM accuracy
• Self Calibration
• Overrange indication

Carrying case $15.00
RF Probe 29 .00
VHF RF Probe , , 63.00
HV Probe , . . . 38 .75

CIRCLE 77 ON FREE INFORMATION CARD

• Rugged case , Built-in stand .

*DEN OTES A U DIO RE SP ONSE™FUNCTION

· 29 Ranges

• .lmV to l 000VDC
• .lmV to 750VAC
• .00 1 10 2000 mADC
• .00 1 to 2000 mAAC
• .Iohm to 20Mohms
• 300 VAC protection in ohms

and audio
• Automatic polarity
• 200 hours battery life
• 10% "lo-batt" indication
• 31J, digit LCD .5" display

AC Clamp-on Probe $57.75
Battery Eliminator . . , , 15,00
Light Meter attachment , . 262.00
Temperature Probe . (avail. soon)

INTRODUCING..• THEROAD
RUNNER ADMM'·

FROM WESTON

AUDIO RESPONSETM
PLUS DIGITAL DISPLAY

o 5 RANGE AUDIBLE SIGNALING FUNCTION

o RUGGED FIELD SERVICE DESIGN

o 0.5" LCD DISPLAY

o 6 FUNCTIONS

o 29 RANGES

WESTON INSTRUMENTS
THE MEASUREMENT PEOPLE Cl

614 Frellnghuy.en Aye.,
Newerk, NJ 07114

....
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OWNERS OF PET PERSONAL COMPUTERS HAVE
been kn own to co llect so ftwa re from numer ou s
so u rces. Among th is softwa re are util it y p ro ­
g ra ms th at assist the pr ogrammer in wr it ing
BA SIC language prog rams. The best ut ilit y
progra ms a re wr itten in machine la ngu age to
m ini m ize conflic t wit h the user 's progra m a nd
to execu te rapidl y. Normally sto re d o n ta pe,
u til ity programs must be load ed eac h time they
a re used . If yo u r co mputer syste m goes d own
for a ny re ason , yo u m ust re loa d th e ut ility pro­
g ra m a nd usuall y ca r ry out a n inconve nie nt
initiali zation procedure . T o have two o r mo re
tape-r esident util it y programs in m em o ry at
the sa m e time, yo u m a y have to re locat e one or
m or e so they don 't ove rwr ite each ot her. T he
BASIC Programmer 's Too/kit is a firm wa re
syste m th at provid es a real so lut ion to th e PET
uti lity muddle .

T he Too /kit is a co llection of t he most use­
ful u tili ti es prog ra m m ed into a read-o nly
memory that is a lway s re ad y to use . The com­
p lete se t of programs are ini tial ize d with a sim­
p le SYS co m mand after th e P ET computer is
tu rned o n. The command must be given only
once for ea c h ti m e th e power is a pp lied. If you r
system bo mbs out , or th e po we r goes o ut tem­
porarily , the Too/kit utilities ca n be ca lle d
ba ck into serv ice in se co nd s. A ve ry handy fea­
ture to incorporat e into yo u r co m pu ter .

The Too /k it has a ten-comma nd reperto ire .

EQUIPMENT REPORTS
continued from page 34

The BASIC Programmer's
Toolkit for PET Computers

CIRCLE 104 ON FREE INFORMATION CARD

assistance wo u ld most likel y be avai la ble from
one o f them. The V-302 is a lso covered by a 2
year wa rranty.

The lac k of storage space fo r th e lin e cord
hampers the portabil it y o f th e uni t so mewha t.
Although not a se r io us problem, it co u ld be
so lved ea sily by ext ending the len gth of the
four bumpers on t he rear of the ca bine t a nd
winding th e co rd a ro u nd them.

In add it io n . th e unit (s u pp lied) had a handle
on th e to p of the cab ine t th at is ce nte re d well
a nd provides a well -b al anced grip. One mi no r
problem was not iceable on th e ben c h . _ . .
one that cou ld be so lve d by th e use of a bai l­
ty pe handle . When th e u n it sa t fla t o n the test
ben ch, it was difficult to view th e scree n
be cause of the low-profile of th e Hitachi V­
302. By tilting th e scope u pw ard, the visi b ility
a nd ease of operation improved dramaticall y .
A bail-type handle co u ld be added, which
would a lso serve as a prop or stand to e leva te
th e front o f the un it a nd therefore add to the
ope ra ti ng comfort.

Even though th e g ratic u le was not illumi­
na ted, the d ivision s we re found to be easy to
read an d as pointed out ea rlier, th e ease of
operatio n was ou ts ta nd ing .

The V-3 0 2 is d esigned to operate from a n
AC su pply of IOO/1 20 / 220 / 240V. T he s ize is
list ed as 190 X 275 X 400mm ( 7.5 X 10.8 X
15.7 inches) a nd weights 8.5 kg (1 8 .7 Ibs.)
Standard equipment su pp lied include two
probes a nd the operation manual. Price $945.

One final observation : the miniature- sized
probes a re ex t re mely handy and d o ad d to the
ease o f servicing on printed-circui t boards a nd
IC's . There's no doubt th at th ese probes are
bec oming s ta ndard eq u ipment as th ey ma ke

- m or e se nse th an th e older large-si zed un it s .
R-E

registers . . . single step with register disp lay at eac h break po int
.. .go to execution address. Level "A" in the Hex Version
makes a perfect controller for industrial app lications and ca n
be programmed using the Netronics Hex Keypad/Display .

Hex Keypad/Display
Specifications
Calculator type keypad with 24
syste m defined and 16 user
defined keys. 6 digit calculator
type display whichdisplays full
address plus data as well as

Hex Keypad /Display. registe r and status info rmation.

Level " 8" Spec ifications
Level'i'B" pro vides the 5-100 signals plus buffers/drivers to
support up to six 5-100 bus boa rds and includes : add ress
decoding for onboard 4k RAM expa nsion select-ab le in
4kblocks.. .address decodingfor onboard Sk EPROMexpan­
sion selectable in 8k blocks . . .add ress and data bus drivers for
onboard expansion ... wait state generato r (jumper selectab le),
to allow the use o f slower memories . .. two separate 5 volt
regulato rs.

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

No matter what your futu re computing plans may
be, Level "A "-at $129. 95-ls your startingpoint.

Starting at just $119.95 for a Level "A" operating system,
you can no w build tht exact computer you ...'ant. Exp/our/85
can bt your btginntT 's system, OEM controller, or IB Af­
fo rmatted 8" disk smal/ business system . .. yet you 're never
fo rced to spend a penny fo r a component or feature you don 't
want and you can expand in small, affordable steps !

Now, for just 5129.95, you can own the first level of a fully
expa ndab le computer with professional capabilities-a com­
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access to all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100 4; software compatiblel-s-e computer which
features onboard S-I00 bus expa nsion -plus instant conver­
sion to mass storage disk memory with either 5-1/4" diskettes
o r sta nda rd IBM -formatted 8" disk s.

For just S129.95 (plus thecost ofa powersupply, keyboard/
terminal and RF modul ator, if you don 't have them already) ,
Explorer/85 lets you begin computing on a significant level. . .
applying the prin ciples discussed in lead ing comp uter maga-
zines. . .de velop ing "s tate of the art" computer solutions for Level "C" Specifications
both the indu stri al and leisure environm en t. Level "C" expa nds Explorer's
Level "A" Specifications motherboard with a card cage,
Exp lore r/85's Level "A" system features the advanced Intel a llowing you to plug up to six
8085 cpu. an 8355 ROM with zk deluxe monitor/operating S-IOO cards directly into the
system, and an 8155 ROM-lIO-all on a single motherb oard mot her boa rd. Both cage and
with room for RAM/ROM/PROM/EPROM and S-IOO ex- Explorer/Bs with L,v,1 cards are neatly contained inside
pansio n, plus generous prototyping space. "C" cardcage. Exp lorer 's de luxe stee l cab inet.

(Level "A" makes a perfect OEM controller fo r induslrial Level"C" includes a sheet metal superstructure, a s-card gold
a pplications and is ava ilable in a special Hex Version which plated S-100 exten sion PC boa rd which plugs into the mother-

.. can be pr ogrammed usin g board . Just add requ ired number of 5-100 con nectors
the Nelronics Hex Keypad/ Leve l "0" Specifications
Displ ay.) Level "D" provides 4k or RAM , power sup ply regula tion,

PC Board: glass epoxy , plated filtering decoupling components and sockets to expand your
th ro ugh ho les with solder mask Explorer / 85 memory to 4k (plus the original 256 bytes located
• I/O : prov isions for 25-pin in the 8155A) . The sta tic RAM can be located anyw here from
(DB25) connector for terminal 0000 to EFFF in 4k blocks.

L evel "A" at S/29.95 is a serial 110, which can also sup- Level "E" Specifications
complete operating system, :~~ptro~isi~~pe{or t~~~Pi;e~~; Level "E" adds socke ts for 8k of EPR OM to use the pop ular
r:;{:.~t J;; 7:~~:7:::i ;~~ : socket for hex keyboard/ dis- Intel 2716or the T12516. It includes all sockets, power supply
troller use. play .. . casse tte tape recorder in- regulat or, heat sink, filter ing and decoupling compo nents .
put .. . cassette tape recorder out put . .. casse tte tap e control Sockets may also be used for soon to be ava ilab le RAM IC's
outp ut. .. speaker ou tput. . . LED output ind icat or on SOD (allowing for up to 12k of onboa rd RA M).
(serial output) line. . .printer interface (less drivers). .. total of Order A Coordinated
four 8-bit plus one 6-bitll0 po rts eCrystal Frequency: 6.144 Explorer/85 Applications Pak!
MHz • Control Swilches: reset and user (RST 7.5) Experimenter's Pak (SAVE S12.50)-Buy Level "A" and Hex
interrupt. . .additional provisions for RST5.5, 6.5 and TRAP Keypad/Display for 5199.90 and get FREE Intel g085 user's
interru pts on board • Co untee/Tfmer: programmable, 14-bit man ual plus FREE pos tage & han dl ing} '
bina ry > System RAM: 256 bytes located at F800, ideal for Student Pal< (SAVE 524.45)-Buy Level "A ," ASCII Key­
smaller systems and for use as an iso lated stack area in
expandedsystems.. .RAMexpandableto 64k viaS-IOO bus or board/Computer Terminal, and Power Supply for 5319.85 and
4K on motherboard. get FREE RF Modulator plus FREE Intel 8085 user's manual

System Mo nilor (Term ina l Versio n): 2k bytes of deluxe plus FREE postage & handlin g!
system monitor ROMlocatedat F000leaving 0000 freefor user Engineering Pal< (SAVE 54U lO)- Buy Levels " A," " B,' ·
RAM/ROM. Features include tape load with labeling . . . tape "C ,"' " D," and " E·' with Power-Supply, ASCII Keyboard/
du mp with labeling . .. examine/ cha nge con tents of memory Computer Terminal , and six S- IOO Bus Connecto rs for $514.75
.. . insert data . .. warm sta rt .. . exami ne and cha nge all and get 10 FREE com puter grade cassette tapes plu s FREE
registe rs . . . single step with registe r disp lay at each break poi nt , 8085 user' s manual plu s FREE pos tage & handling!
a debug ging/ training feature .. . go to execut ion add ress. . . Business P ak (SAVE S39.95)-Buy Explorer/ 85 Levels HA,"
move blocks of memo ry from one location to anot her .. . fi ll " B," and "C" (with cabinet), P ower Supply, ASC II Key-
blocks of memor y with a consta nt d isplay blocks of memory board / Computer Termin al (with cabinet), 16k RAM , 12"
. .. automatic baud rate selection variab le d isplay line length Video Monit or, North Star 5-1/ 4" Disk Drive (include s North
control (1-255 characters/ line) channelized 110 monitor Star BASIC) with power supply and cabinet, all for just
routine with 8-bit parallel output for high speed printer. . . 51599.40 and get 10FREE5-1/4" minidiskettes (S49.95 value)
serial conso le in and con sole out cha nnel so that monit or ca n plus FREE 8085 user ' s ma nual plus FREE pos tage & handling!
communicate with 110 ports. Continental U.S.A. Credit Card Buyers Outside Connecticut

System Monitor (Hex Version): Tape load with labeling. . . CALL TOLL FREE 800-243-7428tape dum p with labeling . . .examine/ cha nge con tents of mem-
ory. .. insert data . .. warm start . .. examine and change all ToOrder From Connecticut Or For Technical

r-N":ir:.;Tc':-Rm m:"l5.;r.RE-4- - - - - - Assistance. Etc. Call (203) 354-9375 - ,
333 Litchfield Road New Milford, CT 06n6 sonalized disk operating system-iust l
Pleas, send tne items ch,c'l:,d below - plus S2p&h. plug it in and you're up and running!),
o Explorer/85 Level "A" Kil (ASCII 0 Deluxe Steel Cabinet for ASCII 5699.95 plusS5p&h. •
Version), 5129.95 plusS3p&h. Keyboard/Terminal, $19.95 plus S2.50 0 Power Supply Kil for North Star
o Explorer/85 Level "A" Kil (Hex p&h. DiskDrive, 539.95 plus S2p&h. I
Version), S129.95 plusS3p&h. 0 Power Supply Kit (± 8V @ 5 amps) 0 Deluxe Case for North Star Disk
o 8k Mlcrosolt BASIC on cassette in deluxe steel cabinet, S39.95 plus S2 Drive, 539.95 plus S2p&h. •
tape, 564.95 postpaid. p&h. 0 Experimenter's Pak (see above),
o 8k Microsol. BASIC in ROM Kil 0 Gold Plated S. I00 Bus Connectors SI99.90postpaid.
(requires Level, " B," "D," and "E " ), 54.85 each, postpaid. ' 0 Sludent Pak (see above), 5319.85.
599.95 plusS2p&h. 0 RF Modulator Kit (allows you to postpaid.
o Level " B" (S-lllO) Kit, 549.95 plus use your TV set as a monitor), $8.95 0 Engineering Pak (see above).1
S2p&h. postpaid. S514.75 postpaid.
o Level " C" (S-I00 6..,ard expander) 0 16k RAMKit (S-IOO Boardexpands 0 Business Pak (see above), 51599.40I
Kil, S39.95 plusS2p&h. to 64k),5199.95plusS2p&h. postpaid. I
o Level " 0" (4k RAM) Kit, 569.95 0 32k RAMKil, 5329.95plusS2p&h. Total Enclosed S
plusS2p&h. 0 4llKRAM Kil 5459.95 plusS2p&h. (Conn. res. add salestax) By- I
o Level "E" (EPROM/ ROM) Kit, 0 64k RAMKltMs9.95plusS2p&h. 0 PersonalCheck 0 M.O.lCashier's
$5.95 plus 50<p&h. . 0 16kRAMExpansionKit(to expand Check 0 Visa 0 MasterChargeI
o Deluxe Steel Cabmel for Explorer/ any of the above up to 64k), 5139.95
85,549.95 plus S3p&h. plusS2p&h each. (Bank'----) .
O. ASC!1 Keyboard/Compuler Tor- 0 Intel8085 cpu User'sManual, 57.50 Acc!.'
minal Kit (features a full 128 character postpaid . Signature Exp . Date __ I
set, upper & lower case, fu ll cursor con- 0 .
trol, 75 ohm video output converti ble Special Computer Gra de Casset te P rint
to baud ot outp ut selectable baud ra te Tapes, 51.90 each or 3 fo r 55, postpaid. Name I
RS232-C or 20m~. 110, 32 or 64 char: 0 12' · Video Monitor (10MHz band-
acter by 16 line formats, and can be WIdth), 5139.95plus S5p&h. Address •
used WIth either a CRT monitor or a TV 0 Nort~ Slar Double Densily Floppy .
set (if you have an RF modulator). Disk KII (One Drive) for Explorer/ CIty I
5149.95 plusS2.50p&h. 85 (includes 3 drive S-IOO controller,

• 0 Hex Keypad/ Display Kit, 569.95 DOS, and extended BASIC with per- State Zip - .~ - - - 0 Send Me Information __
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Start ComputingFor Just$129.95 With An
8085-Based Protessienal Computer Kit-

Explorer/8 5
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Wersi Orga ns & Kits
Dept . 21
14104 E. Firestone Blvd.
Sanla Fe Springs. CA 90670

CDWER51
we rst Electronics, Inc.
Dept . 21
1720 Hempstead Road
Lancaster , PA 17601

Encl osed is S6.00 for my Demo-Pac kag e (LP with
104· page co lor cat alog .)

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).
Transposer. And lots more,

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

trated, easy to understand instructions,
Step by step , Choose from at least 10
models. (Also factory assernbled.)

Send $6,00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog) .

Name _

AddresS _

City Slate Zip __

&_------------------------

EXCLUSIVE SHELDAHL
~H® KIT

Yours for only $10.00
Put your imagination and a scissors to
work to make the switch you want.
Modify the .030 thick, non-tactile panel
into a water/dust resistant switching
module, Kit includes design guidelines,
instructions, membrane switching
panel, flexcircuit connector, press-on
nomenclature and RFQ checklist.

BESWTCHED

Wersi has combined select feat ures of
the electronic music field, added its own
creations and years of research by t op
engineers and musicians, to produce an
incomparable line of organs,

Space-agetechnology. True-to -life voic­
ing with fu ll drawbar system . Polyphonic

CITY STATE ZIP _

[Ij
Mail to:
Sheldah l Inc ...., Sheldahl Electrical Products Division
P.O. Box 170
Northfield , MN 55057

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

ADDRESS -'- _

BUILD A
MASTERPIECE OF SOUND

© 1980 Sheldah l, Inc.

r------------------------------------,
See your local distributor, or order by mail.
Please send me __ 16 key kit(s) 0 short to ground 0 crosspoint

_ _ 9 key kit(s) 0 short to ground 0 crosspoint
I enclose $10 in check or money order for each kit order.

NAME _

Its unique design adds the Too/k it command s
to the PET's own BASI C-command list. Once
the system is init ialized , you can't te ll where
the PET leaves off and the Too/k it takes over,
except t hat the added commands cannot be
written into pro gram sta tements. Th e com­
mand list consists of: AUTO, DELETE. RENUM·
BER, APPEND, DUMP,TRACE,STEP, OFF, FIND, and
HELP.

Th e AUTO comm and automatically prints
state ment- line numb ers, starting at any legal
num ber and increasing by any incremen t.
DELETE erases a specified line or block of lines.
RENUMBER spreads your line numbers apart
afte r you have insert ed too many lines to allow
further additions. RENUMBER updates all jum p
destinat ions in GOTO sta tements etc .

Th e APPEND com mand combines two pro­
grams without the gyrations requi red by most
other methods. You load the first program
conventio nally and the n append the second.
Th e only requ irement is that the line numbers
be in proper sequence. Of course, you can use
the RENUMBER command to prepare programs
for the appe nd operation.

T he DUMP command lists all the variables
except arrays, following program execution.
As a prog ram run s, the TRACE facility displays
the line num bers of the last six statements exe­
cuted. STEP is a variation of TRACE that exe­
cutes one statement at a time. OFF disables the
TRACE and STEP functions.

T he FIND command searches all program
lines or a goup of lines for a specified charact er
sequence. It is very useful when you wan t to
find a particular line that has been moved
because of renumber ing. It also helps deter­
mine if a parti cular variable name has already
been used. FIND displays all lines that inclu de
the spec ified reference.

Finally, Th e HELP command makes short
work of car eless program errors. When the
PET displays an error message, typing HELP
will cause the compute r to display the line in
which the error occurred, and, in addition, dis­
play th e end of the last completed stat ement in
reverse-video.

A well-written instructio n man ual includes a
section that contains a more detailed explana­
tion of how the system and its commands
work. All the programs functi on extr emely
well and the exam ples in the instru ction manu­
al dem onstra te how seemingly strange th ings
can crop up.

Th e Too/k it is available in several versions
that match the vario us PET configuratio ns. All
involve the connection of a ROM into the " B"
(l I X 4096) block of memory. Early PET' s
were not wired with em pty ROM sockets, so
the cor responding Too/kit version consists of a
board that interfaces to the memory-expansion
connector and to th e second cassette por t.
Newer PET' s have the ext ra sockets, so the
applicable kits consists only of a ROM-no
addi tiona l memory dec oding is required . T here
are also versions for Expandamem and Sk yles
memory boards, so the Too/kit can be added
without hooking into the memory connector
already used to interface with the memory­
expansi on board .

Th e BAS IC Programmer's Toolkit is a pro­
duct of Palo Alto IC' s and is available only at
local PET dealers . Chip-only versions sell for
$49.95, and the completely-assembled versions
for 8K Pets, Skyles or Expandamem board s
ar e $79 .95 . Th e Toolkit is an exceptional, pro­
fessionally designed P ET add-on. Any PET
owner who is serious about BASI C program ­
min g would do well to put it at the top of his
shopping list. R-E



KIT INCLUDES
• M08-1416 14-16 CMOS SAFE INSERTER • EX.1 14-16 EXTRACTOR
• M08-2428 24-26 CMOS SAFE INSERTER • EX.2 24.40 CMOS SAFE EXTRACTOR
• M08-40 36-40 CMOS SAFE INSERfER

~ . OK MACHINE & TOOL CORPORATION ~
\.01') 3455CONNERST.,o RONX,N.Y.10475U.S..A . \.0 ..)
~ PHONE 1111) 99' 6600 TELE X NO 1 1 ~09 1 ~

PRINTIE;O IN U . S.A.

M05-1416 . M05-40

M05-2428
PATENT JltEND'HC
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I WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT I $29.95 I

INDIVI DUAL COMPONENTS

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
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TRIGGERED
OSCILLOSCOPE

This easy-to-fo llow des ign lets you keep cost low by using a CRT of your
choice. Its ope rat ional feature is a continuous zero basel ine.

DANIEL METZGER and DENNIS PERRY

....
CDco
a

SOURCE
FOLLOWER

03 0 5

RETRIGGER
HOLDOFF
1002

RETRACE
SUPPRESSOR

SWEEP
GENERATOR

0 304
IC301

triggering . A Schmitt trigger produces
squarewaves in sync with the input sig­
nal, and a differentiator produces sharp
spikes from the edges of the square­
waves. The negative spikes initiate a lin­
ear ramp that always starts at the same
selected poin t on the input AC wave-

-...., r - BASELINE: GEN - - -',
I'
I ' BASELINE UJT I

TRIGGER I FLIP-FLOP BASELINE 'SYNC
AMPLIFIER 'I 0 307 OSCI LLATOR J4r"--=.

020 1 , I 0 308 03 06 I
0 20 2 LL_-_-_-_-_-_-_-_--=-.=~ _

SWEEP SYSTEM.------,

r-- - - -- --- - - - - - - - - - - - - - - - - - - ---,
I VERTICAL AMPLI FIER I

: .<:::tr VERTICAL BASELINE SOURCE LOW-LEVEL I Dg
I P T SWITCH FOLLOWER DIFFERENTIAL .c:

I N U 0203 AMPLIFIER IV--
I ATTENUATOR 0204 0 205 0206 , 0207 0208, 0209 ,
L ---- -- J

HORIZONTAL AMPLIFIER
IExTHOR - - - - - - - - - - :I ,--- --,
I IN HIGH-LEVEL ,
I @-o SOURCE DIFFERENTIAL I
I FOLLOWER AMPLIFIER I
, 02 10 0211, 02 12 IL ...J

r--­
I
I,,
I
I
I
I SOURCE
, EXT @--o FOLLOWER
, TRIG 0 301
L -,
,...-__P..,OWER SUPPLY I

-900 VOLT I
SUPPLY

0101 - 0 113 I
I
I NOTE: SERIES 10 0 COMPONENTS ON POWER
I SUPPLY BOARD; SERIES 200 ON THE
I AMPLIFIER BOARD AND SERIES 300 PARTS I
~~ ~N.-:'~ E!. ~ND_B~E.:.I~ BOA'::D__ ...J

FIG. 1- BLOCK DIAGRAM of the zero-baseline scope. Operation is somewhat similar to a dual-trace
scope with the baseline considered as the second tr ace.

proximately 3 ms each 15 ms, thus pro­
viding a 1/5 duty-cycle baseline display
at a rate of abo ut 60 Hz-too fast for the
eye to perceive the flicker.

A separate trigger amplifier is fed from
a point ahead of the electronic baseline
switch to preserve continuity of sweep

ONCE A TECHNICIAN HAS EXPERIENCED

tro ubleshooting with a calibrated DC
lab scope, he'll probably want to keep
that scope probe close at hand most of
the time he's at the service bench . Tran­
sistor base-emitter voltages , collector
sat uration voltages, and IC logic levels
can be checked as easily as power-supply
lines while the operating signals are
present. No other instrument provides
that simultaneous readout of bias and
signal conditions. .

Two factors have conspired to keep
that scope probe out of the hands of
most experimenters . The first is cost,
which approaches $200--even for a kit.
That problem is easily solved by sim­
plified design . The scope described here
can be built from standard part s for
$100, and considerably less if the junk
box is well stocked. Yet it boasts a 2­
MHz bandwidth and 10mV-per-division
vertical sensitivity.

The second factor is the annoyingly
frequent need to lay down the probe,
reach over to the scope, throw the input
switch from DC to GRO UND, check the
position of the zero-volt baseline , and
throw the switch back to DC. That prob­
lem is handled by incorporating a circuit
that prov ides a continuous display of the
DC gro und level at a brightness level
lower than that of the signal display.

How it works
The operation of the scope as a whole

is be st understood from the block dia­
gram, Fig . I. The vertical attenuator and
amplifier provide a replica of the input
signa l, both AC and DC, at the approxi­
mately lOO-volt level needed at the de­
flection plates of the CRT. The electron­
ic baseline switch interrupts the signal
and grounds the amplifier input for ap-
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TO INPUT
OF VERTICAL
AMPLIFIER

(Fig .31

TO INPUT OF
.. HORIZONTAL

AMPLIFIER

(Fig.31

S402- b

.0 4

o .1
0.4

o I
4

010

IMEG
R404

HORIZONTAL
V/DIV

10

r ------TNPUT 1I RA CA~ FREO II (R405 COMP I
I TO 6·60 (C405
I R4091 pF

cJ891
I

I I

I RB
(C410

I

I
(R410 CB TO I

TO C4141 I
I R4141 I
I IL_____-:______ .J

ONE OF FIVE

o

o C404
o 10pF

o

3 It RG-5B/U

S402-0

R402
162K
1%

R401
B06K
1%

R403
40.2K

1%

C402
100pF

EXTERNAL J2 r-- --<:--+-- SWEEPOUT'''!T----.--....-----.. IN~ FROM R325HORIZONTAL IN \0

J3 ~~~6PF.4" LINE EXT

~ r--+--4----;1;>2 S~3-b ~

V/DIV RA RB CB
.0 4 IMEG

.1 604K 402K 62pF
.4 909K lOOK 250pF
I 953K 40.2K 625pF
4 IMEG 10K .0025"F
10 I MEG 4.02K .00621'F

RA AND RB - 1/2 WATT
I % RESISTORS

C401
.0 5" F

t-E
60~AC

JI
VERTICAL 0 DC
INPUT -: S401-0

DC
GND

OPTIONAL XIO PROBE

C415
10pF

form . That ramp is applied to the hori­
zont al amplifier to produce the cali­
brated time sweep . A source-follower
provides a low output impedance for the
ramp, an d an op-amp comparator holds
off further triggering signals until the
ramp voltage returns to zero.

An au to-trigger circuit senses when
the Schmitt trigger is not switching and
immediately applies a voltage to the
ramp genrator commanding continuous
ramps, thu s providing sweeps for the
display of DC voltages.

A UJT baseline osc illator running at
approximately 60 Hz is synchronized to
the swee p generator to insure that the
switching from signal to baseline will
always occ ur during a retrace of the
sweep. The baseline flip-flop drives the
baseline-switch ing FET' s at the input of
the vertical amplifier.

The CRT cathode is operated at -900
volts to accelera te the electron beam to­
ward the CRT face. Deflection sensitiv­
ity and hence calibration depend upon
that voltage, so it is regulated by a string
of l80-volt Zener diodes. Vertical and
horizontal pos ition and sweep time de­
pend upon the 9-volt supplies, so they
are transistor-regulated. The + ISO-volt
supply serves only differential amplifi­
ers, and thei r inherent common-mode
rejection makes regulation of that sup­
ply unnecessary. We shall now proceed
to a detailed description of each func­
tional bloc k.

Vertical atte nuator: Voltage dividers
RA and RB (Fig. 2) reduce the input
signal to a maximum of 0.32 volt (8 divi-

FIG. 2.-THE ATTENUATORS. Component s for the verti cal attenuator are mounted on a specia l
circuit board. Also shown in the diagram of the option al mult iplier probe.
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PARTS LIST (Attenuators, Fig. 2)
Resistors 1% to lerance or better, 1f2 watt
R401-806,OOOohms
R402-162,000 ohms
R403, R412-40,200 ohms
R404, R408, R40&-1 megohm
R405--604,OOOohms
R406-909,OOOohms
R407-953,OOOohms
R410-402,000 ohms
R411-1 00,OOOohms
R413-10,OOOohms
R414-4,020 ohm s
R415*-9 mego hms
Capacitors
C401- .05)JF, 600 volts, ceramic
C402-100 pF, Mylar
C403, C405-C414, C416*-6-60 pF

cera mic trimmer
C404, C415*-10 pF, ceramic
C410-62 pF, mica
C411- 250 pF, mica
C412---620 pF, mica
C413-.0022)JF, Mylar
C414-.0062 jJF, Mylar
S401-miniature double-pole 3-position

togg le switch (Alco MST205T)
S402-3-po le, 6-position rotary wafer

sw itch
R403-2-po le, 6-posit ion rotary wafer

switc h
Miscellaneous: printed circuit board
*Note: Components required for optional

x 10 probe

sions at 0.04 volt-per-division) or a mini­
mum of 0.0 I volt (I division at 0.01 volt­
per-division) . Capacitors CA and CB
swamp out stray capacitances to keep
the reactive division ratio exactly equa l
to the resistive division ratio at high fre­
quencies . AI--4-10 step-sequence per­
mits coverage of the 10-mV to 10-volt­
per-division range with two poles of a
standard six-position switch .

Vertical amplifier: The overall gain of
the vertical amplifier (Fig. 3) is about
2000 in the full-gain (-;-4) position , and
about 500 in the calibrated (x I) position
of the vertical variable control. Resistor
R20 I and D20I provide input protection
in the event of accidental overload.
Source-follower Q201 and common-base
amplifier Q202 form a trigger amplifier
with a non-inverting AC gain ofabout 40
and a high input impedance.

Transistors Q203and Q204are switched
on alternately by the zero-baseline flip­
flop (Q307 and Q308, Fig. 4), con­
necting the base of source-follower Q205
alternately to the signal input and to
ground. The stray capacitance of these
FET's amounts to about 10pF, and pro­
duces switching transients of about 10
~S duration on the I-megohm input line.

TOP VIEW ·of the sco pe. The ampli fier board is
beneath the CRT. The power-sup ply board is at
the rear near the transformers mounted on the
back pane l. The sweep board is up front near the
co ntrols. The att enu ato r board, with its five trim­
mers, is on a bracket held by the vertical-sensi­
t ivity control. Astigmatism control is on rear
panel near base of the CRT.

The switching frequency must therefore
be held below a few hundred hertz to
prevent those trans ients from being fre­
quent enough to be seen on the CRT
disp lay .

Transistors Q206 and Q207 are wired
as a variable-gain differential amplifier.
Potentiometer R213 is the IO-mV cali­
brator and sets the gain to four times the
indicated vertical sensitivity with R214
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PARTS LIST (Amplifiers, Fig. 3)

FIG. 3-SCHEMATIC DIAGRAMS of the verti cal and horizontal deflection amplifiers. The latt er is
comparatively simple because its response is limi ted to the sweep frequencies.

at minimum resistance. Pot R216 is the
40-mV calibrator. It adjusts the indi­
cated sensitivity with R214 at maximum
resi stance. Pot R218 is the DC balance
control; it sets zero voltage between the
two emitters at zero input in order that
the gain control will not shift the vertical
position.

Transistors Q208 and Q209 provide a

Resistors Y2 watt, 10%, carbon
composition, unless otherwise noted

R201. R225-330.000 ohms
R202-2700 ohms
R203--6800 ohms
R204, R209--3300 ohms
R205, R206-33,000 ohms
R207, R208--27,000ohms
R210, R211-270 ohms
R212-560 ohms
R213-20 ohms , trimmer, vertical mount
R214-200 ohms , potentiometer
R215, R217-470 ohms
R216--500 ohms, trimmer, vertical mount
R218-100 ohms . trimmer. vertical mount
R219, R22G--10,000 ohms , 2 watts
R221-33 ohms
R222-1000ohms, trimmer, vertical
mount
R223-1 000 ohms , potentiometer
R224-680 ohms
R226, R23G--2000 ohms , trimmer,vertical

mount
R227, R228--47,OOO ohms, 1watt

second stage of amplification, produc­
ing a maximum differential output of
about 180volts P-P. Capacitor C203 low­
ers the impedance between the emitters
to track the decrease in impedance be­
tween the collectors caused by CRT
plate capacitance at high frequencies.
Since gain is essentially the ratio of
those impedances, C203 tends to preserve

R229--3600 ohms
R231-2200 ohms
R232-5000 ohms . potentiometer
R233-4700 ohms
Capacitors
C201-1200 pF, Mylar
C202-100~F, 15 volts, radial-lead

electrolytic
C203-820 pF. mica
C204-330 pF, mica
C205, C206, C208-0.1 ~F, ceramic disc
C207, 1800 pF, Mylar
Semiconductors
0201 , 0202-1 N914or similar silicon

diode
0201,0203,0204,0205,021G--MPF4393

or similar N-channel FET (Motorola)
0202-2N4402 or similar
0206, 0207-2N4400 or similar
0208,0209,021 1, 0212-2N3440 or

similar '
Miscellaneous: PC or perforated circuit

boa rd, hookup wire, mounting
hardware , trans istor sockets, etc.

ZERO-BASELINE DISPLAY permits reading the
DC component of this waveform. Scale factor is
1 VIdiv and the sinewave is 3 volts peak-to -peak
rid ing on a 4-volt DC level.

a constant gain as frequency increases.
Because an 820-pF trimmer would be
large and unstable , we adjust the associ­
ated resistor (R202) to suit the capacitor,
instead of vice-versa . Capacitor C203
thus determines the stage gain , and
should be altered if necessary to pro­
duce a stage gain of about 50.

Horizontal amplifier: This amplifier
(Fig. 3) is similar to the vertical amplifier
except that the low-voltage differential
stage is omitted and the entire gain
(about 70) is achieved in the high-voltage
stage . The differential output voltage re­
quired is about 250 volts P-P because
the second (less sensitive) set of CRT
deflection plates is used. Bandwidth is
about 500 kHz.

...
CD
CDo
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in strument.

PARTS LIST (Sweep and zero-baseline generators, Fig. 4)

(J)
o
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o
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Resistors 1/2 watt, 10% unless otherwise
noted

R301-220,OOO ohms
R302-1 megohm
R303, R304, R306-4700 ohms
R305, R311-1800 ohms
R307. R317-20,OOO ohms, potentiometer
R308,R312,R313,R315,R333--1000

ohms
R309-22 ohms
R310, R318, R331-10,OOO ohms
R314-15,000 ohms
R316, R335, R336-27,OOO ohms
R319-1 0.000 ohms, trimmer, vertical

mount
R32Q-100.000ohms,1%
R321-25,OOO ohms. 1%
R322-10,OOOohms, 1%
R323. R327-3300 ohms
R324-1 00.000 ohms
R325--5000 ohms, trimmer, vertical

mou nt
R326-18,OOO ohms
R328-56,000 ohms

R329. R33Q-220 ohms
R332-270 ohms
R334, R337-2000 ohms
Capacitors
C301-.05 ~F, 600 vol ts. ceramic disc
C302. C304-47 pF, ceramic disc
C303, C307-100 pF, ceram ic disc
C305, C306-1 0 jJF.25 volts. axia l-lead

elect rolytic
C308-4.7 jJF,25 volts. axial-lead

electrolytic
C309-.01 jJF, ceramic disc
C310*-1IJF. Mylar
C311*-D.1 jJF. Mylar
C312*-,01 ~F , Mylar
C313*-.001 jJF. Mylar
C314**-100 pF, ceramic trimmer
C315--680 pF, ceramic disc
C316-21JF, 25 volts . axial-lead

electrolytic
C317, C318-{).1 ~F, ceamic disc
C319-51JF, 25 volts , axial-lead

electrolytic
*Note: selectto keep ratios within ± 1%

**Note: In prototype, C314 was made by
connecting a 47-pF disc in parallel with a
6-60-pF ceramic trimmer
semiconductors
D301-D308-1N914 or similar silicon

diode
IC301-555 timer
IC302-LM318 op-arnp (National)
0301 , 0305--MPF4393 or similar

N-channel FET (Motorola)
0302,0303,0307, 0308-2N4400 or

similar
0304-2N4402 or similar
0306-2N4871 or similar uni junction

transistor
S401. S403--see attenuator parts list
S301-3-pole. t t-posltlon rotary wafer

switch (Centralab PA-10009 or equal)
S302-2-pole. 4-position rotary switch
Miscellaneous: PC or perforated circuit

boa rd, shielded cable, transistor and IC
sockets, mounting hardwa re, knobs.
etc .
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tive pulses from C307. In the AUTO

mode , AC detectors D302, D303, and
C306 furnish the positive supp ly as long
as the Schmitt trigger is switching. How­
ever, if the trigger remains inope rative
for longer than about 150rns, C306 dis­
charges and R316 pulls the trigger input
low, resulting in automatic triggering
with no input signal.

Sweep circuit: Transi stor Q304 is a vari­
able-current source that charges the se­
lected timing capacitor (C31O through
C3 14) at a linear rate depending on the
sweep variable control and the selected
timin g resistor (R320 through R322). Pin
7 of the NE555 automatically disc harges
the cap acitor whenever pin 6 rises to +6
volts. A so urce-followe r Q305 buffers
the ramp since any current drawn from
it would des troy its linearit y. Pot R325
redu ces the ramp to 4.4 volts, thus pro­
vidin g II divisions of sweep to the 0.4
vo lt-pe r-division horizontal amplifier.

continued on page 80

SWEEP LINEAR ITY is evident in this photo of a
SOO-kHz triangle waveform at t mY/div.

output (inverted or non-in verted) are
coupled through switch S302-a capaci­
tor and C307 to the trigger input of the
NE555, IC 301; that is where the nega­
tive edges are used to initiate the
sweep ramps.

In the DRI V EN mode , the trigger input
is held high by the + 9-volt supply through
R314 and triggering occurs only by nega-

PARTS LIST (Power supplies, Fig. 5)

010 7-1 N5242 Zener diode, 12 volts , 500
mW

0108-1 N5259 Zener diode, 39 volts, 500
mW

0109 -0113-1N5280 Zener diode , 180
volts, 500 mW

0115 ,0116,0118,0119-1N4001
01 17, 0 12G-1N5240Zenerdiode, 10

volts , 500 mW
0101-04101 (GE)or similar PNP silicon

transistor
0102-04001 (GEl or similar NPN silicon

transistor
F101- 1/8-amp fuse
PL101- neon pilot-light assem bly (NE-2

lamp with 68K resistor)
S10 1-SPSTswitch (part of R103)
T101-power transformer, 250 volts

center-tapped, 25 rnA; 6.3 volts, 1 amp.
(Stancor PS-8416 or equ ivalent)

T102- power transformer, 24 volts center-
tapped, 100 rnA (Stancor P-8395or
equ ivalent )

Miscellaneous: Fuse holder , line cord , PC
or perforated circu it board , hookup
wire, te rminal strip , MuMetalsh ield for
CRT, CRTsocket , transistor soc kets ,
etc .

Resistors Y:z watt, 10% carbon
composition unless otherwise noted

R101-470,OOO ohms
R102-10 megohms
R103-500,000 ohms poten tiometer with

SPSTswitch
R104-10 megohms, potent iomete r
R105-680 ohms
R10~100,OOO oh ms, potentiometer
Rl07, R11G-2200 ohms
Al08-56,OOO ohms
R109-22,000 ohms
R1 11-47,OOOohms
Capacitors
C101. C102-Q.1 uF, 600 volts, tubular
C103, C104-Q.1 uF, 1000volts, tubular
C105-.22 uF, 1000 volts, tubu lar
C106, C107-40 uF, 200 volts , axial-lead

elect rolytic
C108, C110-470 uF, 25 volts, radial-lead

e lect rolytic
C109, C11l-Q.1 uF ce ramic disc
V1-CRT, 3RP2 was used in prototype.

3EP1 ,3RP1,3BP1 and3ACP11 can be
used . See text.

semiconductors
0 101-0106,0114-1N4007

Trigger circuits: Source-follower Q30 I
(Fig . 4) provides the high input impe­
dance required du ring ex ternal trigger­
ing, and the low driving impedance neces­
sa ry for good sensitivity of the Schmitt
trigger, Q302 and Q303. The trigger will
operat e with 0.1 volt Pop input , and trig­
ger up to 5 MH z with 0.3-volt Pop in­
put. Th e edges of the Schmitt-trigger
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MACHINES
THAT CAN

TALK
Here 's a look at some of the hardware available; what
it does, what it costs, and how it's used. You may be

surprised how much of it there is, and where.

MARTIN BRADLEY WEINSTEIN

FR ICATIVE
RESONATOR

(AMPLITUDE)
(FREUUENCY)

NOISE SOURCE

(AMPLITUDE)

FORMANT
RESONATORS

NASAL
RESONATOR

FIG. 1-BLOCK DIAGRAM OUTLINES MOST COMMON CIRCUITRY (by function) found in the more
sophisticated general-vocabulary speech synthesizers.

Speech +. offers the board-in English
- for $150. The same vocabulary is
available in a small printed-circuit board
module (less filters , amplifier, speaker)
-in English, French or German-for
$95. And for $179, two 64-word modules
are avai lable: one designed for an­
nouncing key hits on typewriter-style
keyboards, the other for announcing
electronic instru mentation readings.

Those modules contain little more
than a custom MOS microprocessor

Telesensory Systems, Inc.
Speech +@ is a talking calculator

designed for the blind and vision-im­
paired . In addition to operating as any
normal calcul ator might . it offers the
option of having its calculat ions an­
nounced by a built-in, 24-word-vocabu­
lary speech snythesizer.

Telesensory Systems . Inc. (TSI, 3408
Hillview Avenue. P.O . Box 10099, Palo
Alto, CA 94304), the manufacturer of

A TALKING CALCU LATOR, the TSI Speech + is
a most-handy devi ce.

LAST TIME WE LOOKED AT TH E PROBLEM
of how a human voice might be synthe­
sized , from the simplest digitized re­
cording media to the sleeker new equip­
ment (Radio-Electronics, March 1980).

The block diagram (Fig. 1) boils it all
down into the most common areas of
circuitry (by function) found in the more
sophisticated general vocabulary syn­
thesizers . How each function is handled
varie s widel y from manufacturer to
manufacturer. and often from product
to product. But in some form or an­
ot her, tho se elements almost always
occ ur.

Somehow, having actual equipment
to look at and talk about (eventually, to
listen to) tend s to make things easier to
understand. So here' s a brief review of
the equipment available today, plus a
peek at early tomorrow.

(f)
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TELESENSORY SYSTEMS
model Speech +

MULTI-LINGUAL VOICE SYSTEM, mode l ML-1,
also from Votrax, spea ks in seven languages,
includlnq Far~ i.

(0
CD
o

language afte r English (standard). It' s
well worth it. though, where multilingual
ca pab ilities are needed in conjunction
with a computer. as evidenced by the
success of the ML-I in schools.

In the $3500 to $5000 range. the
Votrax VS -6 Electronic Voice System
uses 8-bit command words to select 61
phonemes and four levels of inflection ;
one VS-6 user has reportedly developed
a vocabulary of over 300.000 words for »
it. While priced well beyond most hobby j5
budget s, the VS -6 performs admirably r

in a number of fasc inating applications.
including military flight simulators.

drawl. The ML-I Mu lti-Lingual Voice
System doesn ' t come cheap (except ,
perh aps, comparatively. in terms of
value recei ved). with prices between
roughl y $6000 and $8000. depending on
configu ration , plus $1500 for the com­
panion keyboard and more for every

BUSINESS COMMUNICA TOR mode l LVM-70 is
a fixed vocabulary computer peripherial from
Votrax.

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

length messages. Voice quality is excel­
lent. That is the kind of voice/speech
synthesizer often used with banks, tele­
phone services , and " talking" computer
services. Prices vary from under $10,000
to over $50.000. depending upon capa­
bilities .

Working our way down the price
stream, we find a generalized-vocabu­
lary phonetic (phoneme-based) speech
synthesizer capable of speaking English,
German. Spanish, Italian , Japan ese,
French, and Farci. The key to that flex­
ibility is an un-minimi zed phoneme set ,
including 122 selectable phoneme s; in
addition. each 12-bit command word
permits 8 levels of inflection, or pitch ,
and 4 phoneme rates, or duration .. . yes,
yo u can program it to speak with a

built for TSI by General Instruments,
and a ROM or two . Custom vocabu­
laries are available to OEM 's interes ted
in large-volume purchases. and to those

. of us willing to invest $200 per word for
cu stom cod ing.

TSI has also anno unced a two-chip
se t of cu stom LS I Ie's that can be
applied to speech synthesis, as well as
ot her tasks , but details are still a few
months away.

Ju st now out fro m TSI is a special
$1500 speec h snyt hesizer des igned for
elevators . ("Penthouse. going up.") The
Eleva tor Voice Mod ule includes cir­
cuitry that interfaces with the elevator
controls , a speech synthesizer with
custo m elevato r vocabulary, and the
audio amplifier and speaker.

Votrax Division
Votrax Division of Federal Screw

Works. (500 Stephenson Highway ,
Troy . MI 48084) manufactu res what
may be the broadest line of voice syn­
thesizers available today.

Sta rting at the top of the pile, the
LVM-70 Business Communicat or is a
fixed-vocabulary computer peripheral
designe d to tie into from 4 to 64 tele­
phone lines. It offe rs up to 128 seconds
of speec h. translata ble into as many as
256 indi vidually-addressable variable-
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AS MANY AS 300,000 WORDS have been de­
veloped by one user of the Votrax VS-6 Elec­
tronic Voice System.

talking instrumentation , handicapped
aids , and talking OCR (optical character
recognition) printed copy readers.

Votrax also manufactures the Radio
Shack TRS-80 Voice Synthesizer, and
includes with it software for a talking
blackjack game . The user hears cards
shuffling and the banter of a "wise guy"
dealer.

RADIO-SHACK SPEECH SYNTHESIZER is a part
of their TRS·aO personal computer system and
is available as an option.

HC Electronics, Inc.
That division of American Hospital

Supp ly Corporation (HC Electronics,
Inc., 250 Camino Alto, Mill Valley, CA
94941) manufactures and distributes
products for language and speech
therapy. Their two speech snythesizers,
Phonic Mirror" Handiv'oicet" mod­
els HCllO and HCI20, are actually
manufactured for them by Votrax .

The HCIIO is a lap-size, flat device
designed for young children, the handi­
capped , or developmentally disabled
persons with speech impairments or
disabil ities. Most of its surface is
covered by its 128-key keyboard, itself
covered with one of three overlays­
words, graphic s, or symbols. It is pre-

HANDIVOICE HC120 is a portable device for
language and speech-therapy applications.

programm ed with 373 words, 45 pho­
nemes, 26 letters (the English alphabet),
13 morphemes (standard word prefixes
and suffixes), and 16 short phrases like
" My name is...". "How are you?",
" Would you come here?" . .

The HC120, by comparison , is a phy­
sically smaller unit that offers all the
capabilities of the HC110, plus an addi­
tional 520 words, accessed by a 4x4
keyboard and a 3-digit control code.

Computalker Consultants
One of the least expen sive, though

highly capable. speech synthes izers
available that is based on phonemes ,
yet cap able of direct parameter con­
trol , is the CT-I Speec h Synthesizer by
Computalker Consultants (P.O . Box
1951, Santa Monica, CA 90406).

HIGH-eAPABILITY CT-1 SPEECH SYNTHESIZER
from Computalker Is available for the TRS-aO,
Apple" and 5-100 computer systems.

-The CT-1 is in the $425 to $550 range,
depending on softwa re options, and
plugs into the S-IOO bus. Pre-packaged
AC-powered versions for Apple II (CT­
IA) and the TRS-80 (CT-I T) are avail­
able for $595.

In the Direct Param eter Control
Mode, signals modeled after previously­
decoded word s are used to recreate
them . That is obviously a limited-vocab­
ulary approach , but the naturalness of
speech is especially high; eve n the man­
nerisms of the original speaker are pre­
served .

The Ph onetic Mode, by comparison ,
is phoneme-based , but with a twist.
Target value s for each phoneme param­
eter are first located, then a smooothing­
calculation performed to calculate
parabolic trajectories betwee n them.
The result is less mechanical-sounding
speech.

The computer hobbyist interested in
experimenting with speech snythesis is
strongly urged to investigate Com­
put alker.

Also , about a yea r from now, expect
new s from Computalker about a totally
digital system , replacing their current
analog approach . Much of the cos t of
their current hardware is attributable to
preci sion tuning and calibra tion of the
many analog-circuit sections , a cost
that the all-digital approach promises to
all but eliminate .

Texas Instruments
While the TI approach to speech syn-

thesis leads inevitably to fixed vocabu­
lary products (for the time being, at
least) , thei r expertise with high-density
memories and the economies of high­
volume production has yielded a group
of products affordable and useful at a
general-consumer level.

Speak & Spell@) (mine cost about
$55), was introduced a couple of years
ago . It conducts spelling bees and plays
word games, primarily for children. (My
wife and I both get a kick out of ours,
though we have no children.)

New ROM modules to expand the
vocabulary of Speak & Spell have now
been introduced . Vowel Powe~

(recommended resale $15) adds 140
words to help ch ildre n master vowel
sounds in four categories . Two new
Super Stumpers modules (also $15 each)
for grades 4-6 and 7-8 add word lists
to cover such prob lems as silent letters,
irregular spe llings. double consonants,
and homonymous spellings .

TEXAS INSTRUMENTS' NEW HOME COMPUTER
has a speech-synthesizer accessory available.
They also use synthesizers in other products.

The heart of the Texas Instruments
approach to speech synthesis is multiple­
stage digital filtering and Linear Pre­
dict ive Cod ing-a mathem atical ap­
proach to modeling, analyzing, and syn­
thes izing the human voice . While TI is
producing 40,000 to 60,000 synthesizers­
on-a-chip eac h month, their entire pro­
duction ou tput is currently going into
TI products .

Two of those products are their talk­
ing Language Translator (about $300,
with $60 modu les to translate English,
French, Spanish, Germa n, Chinese, and
Japanese) and their new Home Com­
puter. The Solid State Speec h TM pe­
riph eral (suggested resa le $150) syn­
thesizes a 200-word vocab ulary .

Who else?
Lexicon , Craig, Matsushita, and

others have all admitted to " looking at"
talking prod ucts. National Semicon­
ductor has announced a one-chip syn­
thesizer, about which little has reached
us . Ohio Sc ientific offers a speech syn­
thesizer of some description for their
Challenger computers , but repeated
calls to the company have resulted in
no information to date .

Stay tun ed. There's no telling who
will speak up next. R-E



BAC RD
SATELLITE TV

RECEIVER
Conclusion of Bob Cooper's series on ope rational satellites that are relaying

television programs and how we can receive their signals. This story
describes receiver-system hardware and how it goes together.

ROBERT B. COOPER, JR.

IN THE PREVIOUS SIX PARTS OF TH IS AR­
ticle series , appearing in the August
through October 1979 issues and the
January through March 1980 issues, we
have developed the background for the
presently operational domestic and
INTELSAT satellite systems that are
transmitting television via satellite relay
to virtu ally every portion of the globe.
In the January and February issues, we
have looked closely at the construction
that is required to build your own low­
cost home satellite television receiving
terminal using a special spherical antenna
design (February 1980 issue of Radio­
Electronics), a single conversion 4-GHz­
to-70-MHz GAAs-F,ET LNS plus active
mixer package (March 1980 issue of
Radio-Electronics) with an accompany­
ing 24-channel frequency-agile tuning
sys tem.

In this seventh and final part, we will
describe the 70-MHz IF-to-baseband
system, and show you how to reconvert
the baseband video and audio signals
back to a standard NTSC-format RF
carrier that can then be tuned in on your
standard television receiver.

Gain at 70 MHz
In part six of this series we deter­

mined the amount of gain required
between the 4-GHz feedhom antenna
receiving energy from the spherical re­
flector surface, and the baseband de­
modul ator ope rating at 70 MHz . We
determined that between 70 and 90 dB
of volt age gain is required and that
around 20 to 25'dB of that gain should
be provided by the GAAs-FET LNA

(two stage s). The amplified signal from
the LNA should then drive a similar
G AAs-FET active mixer converting our
4-GHz signal down to a more manage­
able (and comfortable!) 7Q-MHz IF. The
balance of the gain should then be pro­
vided by the 70-MHz circuitry.

Getting gain at 70 MHz is so simple
that it almost becomes a waste of space
here to tell you how to get it. Here are
several suggestion s:

1. Yo u need 50 dB of gai n here,
2. How you get it is relatively uni m­

po rtant altho ug h if you can keep
the noise figu re of the IF amp lifier
at or be low 8 dB you will be much
better off, (Too high a noise figure
here w ill degrade the carefully
created low no ise f igu re fro m the
4-GHz to 70-MHz rni xer.)

3. Yo u may not need to buil d this IF
am plifier : it may be lying over in
the corne r of your shop or down
the street.

Virtually all of the pre-1970 era micro­
wave equ ipment employed a 70-MHz
IF strip, usually made up of six to ten
tubes operated in cascade or cascade.
Typical IF strings have 50 to 90 dB of
gain (much more than you need and
you'll have to cut it back) and such gear
is around in surplu s outlets (usually
without power supply) for around $10
an IF strip. Another source for 70-MHz
IF gain is a CATV or MATV line ampli­
fier. Typical line amps (the board s are
available at local CATV firms, where
they are taken out and discarded or sold
as junk) have 25 to 30 dB of gain maxi­
mum and it will take a pair to get the
gain you requ ire.

However, the easiest-and perhaps
for .the most cheapest-way to get 50 or
so dB ofIF gainat 70 MHz is to investi­
gate the Motorola AWT-120, a three ­
lead dev ice that operates from near DC
to around 300 MHz with 14 dB of gain
with an acceptable noise figure. Four of
those in serie s will give you 56 dB of
voltage gain at 70 MHz . The AWT-120
is easy to make operate . Of the three
leads, there is a ground pin, an input
pin, and an output pin. The operating
voltage (12 volts regulated) feeds into
the outp ut pin through a 330-ohm resis­
tor. You couple into and out of the de­
vice through a .01 disc capacitor. Just
pop four in a row on a piece of G-IO
double sided board and you are in busi­
ness . The AWT-120costs around $6 per
device; for $30 or so you have the full
50+ dB-gain IF strip .

Note howe ver that our gain is spread
from near DC to 300 MHz. And all we
really want is the 3Q-MHz-wide spectrum
between 55 MHz and 85MHz, centered
on 70 MHz . Obviou sly we need some
bandpass filtering in here someplace.

There are sound arguments for placing
the 70-MHz bandpass filter ahead of
the IF strip, and for placing it after the
IF gain string. Some builders com­
prom ise and place it in the center of the
string, or between the first and second
AWT-120 devices. Briefly, if you place
the bandpass filter ahead of the IF gain
string, you run the risk of permitting a
mistuned (or improperly built) 70-MHz
bandpass filter to degrade the noise
figure of the system. The bandpass filter
will have some loss and that loss be-
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PARTS LIST (70 MHz to baseband, video/audio

~UT

o

HI NOTCH

o

C7-1 .5 to 8 pF tr imm er
C8. C9-3 pF d ipped silver mica
C1D-330 pF
C11-4400 pF
C12-91 pF
C13-300 pF
C14-100 pF. 10 volts. electrolytic
C16-1 pF. 20 volts. elect ro lyt ic
C17- 15 pF, 15 volts . elect ro lytic
C18-300 p F. 16 volts. elect rolyt ic
C2D-22 flF. 6 vo lts . electrolytic
IC1-7812 voltage regu lator. + 12 vol ts
IC2-NE564 phase- locked loop
IC3-NE592 video ampli f ier
Q1-Q3-2N2222
01-HP5082/2 800 Schottky diode (Hew-

lett-Packard)
0 2-1 N5248 Zener diode. 12 volts
RFC1-100 flH
RFC2- 2.7 flH
RFC3-4.7 flH

a

o

LO NOTCH

I~

NOTE: COIL TURNS INDICATED FOR J.W. MILLER 4500-4 COIL FORM
(4500-7 ALSO ACCEPTABLE). WIRE SIZE NO. 26.CLOSE WOUND.
CAPS ARE5%DIPPED MICAS

BUD CU 123__--t
ECONOBOX

INPUTBNC 22pf

70 MHz to baseband
The utt er simplicity of recovering

good quality sate llite TV video and
audio becomes apparent as you study
Fig. 3 (for the video) and Fig. 4 (for the
audio). The secret is that you are coming
into the field "late;" all of the dozen­
transistor circuits worked out initially,
some three or more years ago, have
fallen by the wayside since clever de­
sign people such as Taylor Howard of
Stanford tackled the project with an
eye to reducing every section of the
sys tem to its basic required parts.

The 70-MHz IF input. following the
70-MH z IF gain-string . plugs into the
input side (left hand side) of Fig. 3. The
NE564 phase-locked loop makes a
dand y video demodulator for this appli­
cation, although note that there is this
5% warning:

The 564 is operating at the upper end

70 MHzBANDPASS FILTER (30mHz 3 dBBANDWIDTH)
LOSS < 1.5es. RIPPLE ±0.5 dB

lOp! (M~D_P~) 33pf 3~~~ 18pf __~T~~l

lot---'OOO'----II'--<..----l~~UT(LOPASS)

(LO NOTCH) ..- 1.. 7 TURNS

STURNS I 22pf I 22p!

~ 22pf '=" 22pf '="

Resistors Y4 watt, 10% unless otherwise
specified
R1-2200 ohms
R2-27,OOO oh ms
R3, R7: R27-1000 ohms
R4-200 ohms
R5, R17, R23, R28, R29--10,000 ohms
R6-3900 ohms
R8-R10. R12-147 ohms
R11-410hms
R13: R19-22.000 ohms
R14-470 ohms
R15, R16, R18-560 ohms
R20, R21-10.000 ohms. potent iometer
R22-270 ohms
R24-R26- 100.000 ohms
R3D-510 ohms
Capacitors
C1. C4, C6. C15. C19-.01 pF ceramic disc
C2- 1 pF, 15 volts. electrolytic
C3-100 pF. 20 volts, electrolytic
C5-.001 pF ceram ic disc

have just entered the R and D business
and you 'll have to recomp ensate other
part valves accordingly. Properly con­
structed, and aligned , the passband of
the IF filter will be from 55 to 85 MHz,
± 3 dB at the very edges . with less than
1.5-dB insertion loss and a passband
ripple of less than ± 0.5 dB from 60
through 80 MHz .

HI MID LO

PASS INDUCTORS

~~~~~=..~ ~~~~~ ~__b__....- ' ""!'"

FIG. 2-70-MHZ BANDPASS FILTER is relatively easy to build and is housed in a standard Bud en­
closure.

comes part of the total system signal­
to-noise equation. We'll describe a
nearly foolproof 70-MHz bandpass filter
for you shortly.

If you place the bandpass filter after
the IF gain string, you run the risk of
amplifying in the IF string undesirable
heterodyne-produced products that
may sum the desired signals coming out
of the 4-GHz-to-70-MHz IF port on the
mixer and causing the AWT-120 (or
whatever) IF string to go into satura­
tion. One solution is to run the AWT­
120 first stage immediately after the 70­
MHz IF output from the mixer. then
stick in your bandpass filter, and pro­
ceed thereafter to amplify the 70-MHz
signal in another three stages. We'll
leave the final decision to you, noting
on ly that we have placed the 70-MHz
bandpass filter at the end of the IF string
in the block diagram shown in Fig. 1.

Bandpass filter construction
There is no way we can suggest in

good conscience that you will be able to
construct and tune up this bandpass
filter by eye or meter. You will need to
run down a good CATV-type sweep
generator and mark er system to show
you where in the spectrum you are
tuning , and a detector and display . The
sweep system should span the 50-to­
lOO-MHz region as a minimum to align
the bandpass filter properly.

FIG. 1-BLOCK DIAGRAM shows how the 70-MHz signal from the mixer is converted to an NTSC RF
ou tp ut su itable fo r connection to the antenna terminals of your TV receiver.

70 MHz
INPUT VHF
FROM r---- TV
MIXER 70 MHzI F 70 MHz PLL AND LM CH 3.4.5
~ AMP r- CENTE R FRED f--+ VIDEO AMP/ I--- 1889 =-

II 3 dBBAN DWIOTH ' 30 MHz BANDPASS DE- EMPHASIS NTSC

RF 1GAlN-50 TO60 dB FILTER CLAMP RF
'--,...-

1 OUTPUT

CA3065 OR
HEP6063P -
AUDIO DEMOO

i3 Building the bandpass filter, shown
z in Figs . 2-a and 2-b, is not complicated,
~ and if you follow the layout shown and
f- mount the device in the Bud box recom­o
ui mended you won't have any problems.
uJ The coil forms , wire size, and capac i­
6 tors (all are 5% dipped micas; don't
~ subs titute!) are important. If you change
a:: anything in the parts called for. you
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70-MHZ IF BANDPASS FILTER is designed to
pass a 3Q-MHz-wlde spectrum centered on 70
MHz to provide the satellite-TV receiver with the
selectivity required to separate adjacent sate l­
li te transponders.
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2N2222
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C4
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IC3
NE592

VIDEO AMP

+15 VOC
REGULATEO
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R17
10K

L-30-Hz -+VIDEO.....J
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R5
10K

14

R13
22K

4.7I'H
2.7
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Cl0
330pF

R25
lOOK

100
I'H

R30
510n

R8
C13147n C12

R9 RIO

1
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R18
560n -=

Rll
NOTE: SET R2041f2 DC VOLTS AT PIN 1-=
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R26
lOOK

AFC
OUTPUT

Q1
2N2222

R23
10K

R27
lK

+ C2

11/15V

12VOC REGU LATEO

3

R4
200n

R3
lK

IC2
NE564

PLL

· -3pF ISDIPPED
SILVERMICA

R7
l K

70-MHz
INPUT

t;
.001

6

C6 12

J .Ol

C7
1.5 - 8pF
TRIMMER
MOUNTED
OIRECTLY
ON564
PINS -=

VCO OUT
(70 MHzTEST)

~ R2

~I- 27K

Cl R1
2.2

.01 K

C20I 22/6V

..- VIDEOPOLARITY­
PIN7 ISNORMAL
FOR La ON LOW
SIDE; A SPST
SWITCH HEREALLOWS
INSTANT POLARITY
REVERSAL

FIG. 3-BASEBAND VIDEO/AUDIO SYSTEM recovers video and audio signals from the 70-MHz
output of the IF strip.

of its frequ enc y range in this applica­
tion, and you may find that some small
percentage of the 564's around will not
demodulate properly the video from the
70-MHz canier. On the other hand
(here's the good news), some 564's
function to nearly [00 MHz . The y are
not touchy; several of the newer com­
mercial receivers use the same device
for this purpo se and thou sands of home­
brewed receivers have been built using
this approach.

The 564 provides video input that is
amplified by a garden-variety 2N2222.
Note that the aud io-subcarrier comes
off the emitter of the 2N2222 through
a nO-ohm resistor. We'll talk about re­
covering the audio shortly.

Following the 2N2222 is a CCIR de­
emphasis network . That' s a collection
of passive devices designed to establish
the proper video baseband curve that
matches the pre-emph asis networks
used by the satellite TV transmitter on
the uplin k end. Without that network in
place you'll get something less than true
colors and will experience other video
problems. Following the CCIR de­
emphasis network is a 4.2-MHz [ow­
pass filter network . This is in place to
insure that the 6.2-, 6.8,- or 7.4-MHz

audio subcanier does not get on into the
balance of the video circuits . Fre­
quencies above 4.2 MHz in the base­
band region do not contribute to the
video quality and in fact, if left in, will
create high-frequency video noise on
your baseband video signal.

Between the second 2N2222 (follow­
ing the NE592) and the third such stage
is a harmless-looking Schottky diode­
the HP 5082/2800. That is a clamp diode.
You may recall from previous sections
that the uplink signals transmitted to
the satellites are "frequency dithered "
at a 30-Hz rate as a means of dispersing
the energy waveform over a relatively
wide band (36 MHz if you follow out to
the I% energy levels). That dispersal
action was motivated by designers of
early INTELSAT systems, who feared
the y might cause interference to ter­
restrial microwave circuits operating in
the same 3.7-to-4.2-GHz region. Spread­
ing the waveform energy out with the
3Q-Hzwaveform reduces the probability
that any appreciable amount of satellite
TV downlink energ y will get into any
terrestrial system. To get rid of the 30­
Hz waveform we shove the video into a
hard clamp. The Schottky diode is fast
and it clamp s the 3D-Hz waveform to

ground by as much as 40 dB or more.
That eith er eliminates the 3D-Hzflicker
in the picture or reduces it to the point
where it cannot be seen.

There are these caveats and cautions
about this portion of the system:

1. Use only double-sided board ;
good quality G-10 board will do .

2. Mount th e f inished board in a
co ntainer. grounding all the way
around on both sides of the board.
Place the 15 VDC regu lated line
on the backs ide of the boa rd
along with powe r supp ly bypasses
and the 7812 regu lator.

3. The 70-MHz VCO output test jack
is for sett ing the operating fre­
quency of the PLL to 70 MHz. Ad­
just the 1.5-to-8 pF tri mme r (C7)
for 70 MHz (a counter is handy
but you could do it with the TV
monitor tu ning for best pi ctu re).

4. Ad just pot R20 off pin 1 of the
NE592 for the same voltage on
pin 1 as you have on pin 14 of the
same device.

5. The AFC output shown is not
totally app licab le to the system
you are presently building . As
you get more sophisticated in
using your home terminal you
may wish to add an AFC system
later on (as many have) and that
bri ngs it out so it is avai lable
when you wish to add the feature.
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R2 Rl
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6. The outp ut of the NE592 (pins 7
or 8) is selectab le fo r good rea­
son. As long as your local oscil la­
tor is dr iving the 4-GHz-to-70-MHz
mixer on th e low side (i.e. 4 GHz
input frequency minus the VTO­
8360 lo c al -o sci l lat o r source
equals 70 MHz) you will f ind the
video in the proper po larity on
p in 8. If you mistu ne and end up
with the loca l osc illator on the
hig h-frequency. side . you 'Il have
to swap the video output lead to
p in 7 to re-establ ish the proper
video po lar ity . A simp le switch
here will make cha ng ing simp le.

7. The purpose of 10K video -ga in
pot between p ins 12 and 3 on the
NE592 is to set you r video output
level into your NTSC format RF
mod ulato r. Simp ly tune it for best
loo kin g p icture, thro ug h the
mod ulato r, on your standard TV
set (typ ically in the 1 vo lt peak-to­
peak regi on if you can look at the
level on a scope.)

There is absolutely nothing else to
adjust or fiddle with ! You have just gone
from 70 MHz to relatively complicated
FM video to baseband with a minimum
of harrassment,

FIG. 4-6.8-MHZ AUDIO DEMODULATOR. Circu it is duplicated for recovering 6.2-MHz aud io signal.
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Recovering Audio
The RCA SATCOM and Western

Union WESTAR birds carry their FM
audio on either 6.2 or the more com­
mon 6.8-MHz subcarriers. When you
demodulate the 70-MHz IF signal , the
NE564 PLL recovers that higher-fre­
quency baseband component right along
with the video . We take it off after the
first 2N2222 baseband amplifier and
send it on to a second demodulator
which is L-C tuned to the 6.2- or 6.8­
MHz subcarrier frequency.

Two methods of recovering the audio
are presented here. In Fig. 4 we have
the bas ic (Taylor Howard developed)
audio demodulator that uses a 2N3565
amplifier, a tuned network designed for
either 6.8- or 6.2-MHz, a second 2N3565
amplifier. a (Motorola) HEP6063P de­
modulator (or RCA CA3065), and finally
an audio amplifier. That system has
seen thousands of duplic ations by
home builders and it works just fine.

Simply tune L I and L2 for the desired
frequency (6.8- or 6.2-MHz) and then
tune L3 for recovery of the audio on
that frequency by simply listening on
some . suitable audio-display system.
There is' a 50K volume-control pot and
those are the only adjustments that are
in the system.

Figure 5 shows how to do the same
thing for abo ut $12 for each audio sub­
carrier de sired and perhaps 15 minutes
of your time . Several satellite TV enthu­
siasts in the Indianapolis area, where
RCA has a production facility, dis­
covered that the RCA XL-I 00 audio de­
modulator (model PM-2oo) can be field­
modified with a pair of capacitors to
tune not the usual 4.5-MHz subcarrier

channel found in the NTSC sys tem but
rather the 6.2- or 6.8-MHz subcarrier
found in the satellite system. The PM­
200 is a stock replacement item for XL­
100chassi s: it is a comp lete module ready
to hook up and operate (RCA's stock
number is 130-753). Yo u go into the
module and add capacitors C I and C2
(both 33 pF to hit 6.8-MHz) as shown.
Input is through pin 3. As noted, the
cost of this module (new . th rough an
RCA parts house) is in the $12 range.

Once again . recovering the satellite
audio is not much of a trick .

Modulating to NTSC
Now that you have the baseband

video and audio displayed on a color­
video monitor and audio sys tem, it

RF MODULATOR construct ion fo llowed by do­
it -yourself sate llite-TV enthusiasts. This modu le
is the RF modulator described in the text using
the LM1889 IC device.

wo uld be nice to watch you r favorite
programming from satellite programs
on your TV receiver. In fact, if you are
like mos t of us. you don' t own a video
mo nito r in the first place. So let' s get
the baseb and signal bac k to NTSC for­
mat RF .

PARTS LIST
(Audio demodu lator, Fig. 4)

Resistors Y4 watt. 10% unless otherw ise
noted
R1-3300 ohms
R2- 2200 ohms
R3- 1000 ohms
R4- 150.000 ohms
R5-270.000 ohms
R6-6200 ohms
R7-50.000 ohms pot enti ometer
Capacitors
C1, C4, C7- .001 J.1F
C2-68 pF dipped mica
C3-3 pF dipped mica
C5, C6-91 pF dipped mica
C8-.01 flF
C9- .047 flF
C10-50 pF dipped mica
C11-12 pF dip ped mica
C12- 1 J.1 F 10 vo lts. electro lytic
C13-o.1 flF
C14-.33 flF
C15-250 flF. 16 volts. elect ro lytic
C16- .47 flF
01 , 02-2N3565
IC1 -7812 vol tage regulator. + 12 volts
IC2*-HEP6063P or CA3065
IC3* - LM380
L1. L2-adjustable RF co il. 3-7 flH uv«.

Mi ller No . 9051)
L3- adjustabl e RF co il. 7-14 flH (J'w.

Mille r No. 9052)
*Note : The RCA CA3134GM can replace

the CA3065/LM380 combination

50



FIG. 5-ALTERNATE APPROACH to subcarrier audio detection uses a standard module from an RC
TV receiver.

PARTS LIST (RF-modulator, Fig. 6)

Resistors 1,4-watt . 10% unless otherwise
specified.

If you don 't have a VCR, you' ll need
to build, or buy, your own video RF
modulator. The most common RF
modulator used by satellite TV enthu­
siasts is shown in Fig. 6. This system
uses the LM 1889 IC that is really a
miniature TV transmitter disguised as
an K', The LM 1889 device (or some­
thing very similar) is found in dozens of
TV games, VCR modulators, computer
modulators, and so on. The 1889 is
ava ilable from firms such as Poly-Pak,
usually for unde r $5.00. A complete
modulator kit, using the LMI 889 is
ava ilable (model PXP-4500) for around
$25 (ATV Research , I3-B Boardway,
Dakota City, NB 68731).

The sche matic in Fig. 6 shows what
is involved. Coil L2 establishes the 4.5­
MHz sub-camel' for the audio in a tuned
netwo rk and a 2K pot connected to pin
two of the 1889 establishes the saturated
white level for the video. Although the
schematic estab lishes tuning procedures
(off pins 8 and 9 of the 1889) for Chan­
nel 3 or 4, many people have also found
that the system will function on VHF
TV Channel 5 as well, by adjusting the
tank circuit accordingly.

A modulator such as this is capable
of putting out around 10.000 microvolts
of maxiurn signal (3,000 is more typical).
That is more than enough RF voltage to
drive th rough several hundred feet of
RG-59/U coax ial cable into, perhaps, as
many as a half dozen TV receivers con-1--_--.+20V

~----.
ELECTR ON IC
ATTENUATOR

Now run a piece of RG-59/U coaxial
cable from the output of the VCR to
your TV receiver (s). And the satellite
signals will appear on the modulated
channel determined by the VCR modu­
lator switch (typ ically Channel 3 or 4).

FM
DET

R2
47K

L3

10jlH 2.2110
R5 R4
3.3K 47K

C2

C4

37pF HEP2504

MODlFIEO RCAPM·200FOR TVRO RECEIVERr,---------------------------.· Cl = 33pFFOR 6.8 MHz _
· C2 = 33pFFOR6.8MHz

Ur-----,
I t CI I
I I r - -
I I II

I IF
I I II AMP

I I l: lIMT

L_T-_..JI
I I

--:t:- 04~RATE
. 71 : Ir-----'

-= I REGULATEO
POWER

I SUPPLY
Ii 1',,"'1 L - - - - -- : , - - - - - - - -- -I-lm

L-I.--~- -- :~I;;.;,,--l. :-~,"- -;- _:_nJ
(RFIN) (+12VDC) (GROUND) (N.C.) (N:C.) (N.C.) 10 (GROUND)

(AUDIO OUT)

If you own a video-tape recorder,
. you already have a modulator. Simply
connect the video output of the satellite
receiver to the video input jack on the
VCR, 'the AUDIO OUT to the AUDIO IN.

and switch the VCR to CAMERA INPUT.

FIG. 6-NTSC RF MODULATOR for Channel 3, 4, or 5.

~
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R1. R6- 15.000 ohms
R2. R4-47.000 ohms
R3. R9-2700 oh ms
R5-3300 ohms
R7. R12-75 ohms
R8-2000 oh ms potent iometer
R9- 100 ohms
R10. R11-270 ohms
R13-3000 ohms
Capacitors
C1-120 pF dipped mica
C2-Q.1 !JF cera mic disc
C3-.33 !JF cera mic disc
C4-37 pF dipped mic a
C5-2.2 !JF. 10 vo lts . elect ro lyt ic
C6-43 pF dip ped mica
C7-G9-.01!JF ceramic disc
C1D-75 pF dippe d mica
C11-15!JF.10 volts. electrolytic
C12 - 1 !JF. 10 vol ts . electroytic
C13-20 !JF. 20 vo lts . elect rolytic
IC1 - 7808 vo ltage regul ator. + 8 volts
IC2-LM1889 TV video mod ulator
IC3-7908 vo ltage regu lator. - 8 volts
D1- HEP2504 varactor diode (Motorola)
D2-1 N4005 diode
D3-Zener diode . 6.3 volts
L1- tank coil, .08!JH (3 turns No. 16 wire

air-wound 1,4" ID. 3;8" long)
L2-adjustable RF coi l, 7- 14 !JH (J. W.

Miller type 9052)
L3-10 flH mo lded RF choke

r GND
R13
3.9K

2K (SET
WHITE
LEVEL)

R8

R7 C7

75n ~.0 1 -= R9
VIDEO

C8 2.7K 02 INPUT

R9 .01 (lN4005) -=
R1 2

15/10 +
loo n 75n

C9 J
-=

.01
RFOUT
CHANNEL3 O-R4 - 10

- BV
TO

C13 20 V
C1 2 :::¥ 2120V1 /10V~

VARACTOR
01

CH3 OR4 270n
TANK
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nected to the system through appropriate
75-ohm splitters and taps.

Power supply
There is little to be sa id about the

sys tem powering that is not obvious in
the schematics. The tot al power drain
will be in the ~-ampere range at the
master supply level of 20 volts . Regula­
tion , where noted, is very important.
Pure DC, well filtered , is very important.
Protection of the satellite TV receiver,
from line glitche s is also very important.
If you live in an area where you have
erratic AC line service, invest a few
dollars in some fast-acting devices so
that AC line spikes and surges don 't eat
up your relatively delicate 4-0Hz part s.
Saving $10 on the master power supply
may cost you a $100 OAAs-FET, so
use a good, stiff, regulated supply.

If you are fascinated by the rapid
devel opment of satellite television
as a worldwide video communica­
tions system. some of the lollowing
reference mate rials may be ol inte r­
est to you :

Satellite Study Package-A thor­
ough stu dy of how the satellite sys­
tem works . what the individual ele­
ments 01 a successful satell ite TV
receiving syste m are , how they
work, and what they do. Includes a
72-page book written by Bob Cooper
that explains in lay terms just what
the satellite TV revolution is all
about. Includes reference section
with doze ns of other study materials
sourced. Also includes 22 y 35-inch
lour-color . two-sided wall cha rt de­
picting the presently operating in­
ternat ional network 01 geostationary
communication sa tellites. where
they are , and what thei roperational
pa rameters are . Price is $15for first
class mail del ivery in U.S. and
Canada, $20 (in U.S. lunds) else­
where from: Satellite Television
Tec hnology. P.O. Box 2476. Napa,
CA 9455S.

Satellite Seminar- The third in a
series of Satellite Private Terminal
Seminars; scheduled lor mid-June
in the San Francisco Bay Area of
Califo rnia. Three days of lectures ;
classroom instruction taught by
leadi ng designers of low-cost satel­
lite TV systems. A combina tion of
" how to do it yourself" featur ing
the latest state-of-the-art technology
and "ente ring the sa tellite TVbus i­
ness" sessions . Two early sem inars
(Oklahoma in August. 1979. Miami .
Florida this past February) were
total sell outs. so advance registra­
tion is a must. For complete details
contact : SPTS 'SO/Calilornia, P.O.
Box G. Arcadia. Oklahoma 73007.

Construction Manuals-A series
of three manuals describing the
construction 01 (1) the Swan spheri­
cal TVRO multi-sate llite antenna, (2)

SATELLITE TV REPRINTS
A booklet contai ning reprints of

all seve n articles in the se ries on
Backyard Satellite TV Receivers by
Robert B. Cooper, Jr . is available
by sending $5.50, including first­
c lass post age , to :

Satellite TV Reprints
Radio-Electronics
45 East 17th St.

New York, NY 10003
New York State residents must Include 8% State Sales Tax.

Satellite television has been called the
new frontier of electronics . There is little
doubt that a proliferation of communi­
cat ion sate llites in the geostationary
orbit will change the way we perceive
ourselves and our world neighbors in
the decade ahead . Heretofore we have
been able to keep control of our individual
nationalistic goals through a flood of
programming created largely by our

Coleman TD-2 convers ion Satellite
TV Terminal . and (3) Howard Ter­
minal Receiver . Swan 's manual
takes you into the satellite TV an­
tenna world for less than $300-cost
for a very effective 10 x 10 foot an­
tenna that features the unique
ability to rece ive up to 9 separate
satellites with one antenna in a
lixed pos ition. The Coleman TD-2
manual covers conversion of sur­
plus (inexpensive) microwave
equipment to satellite TV recap­
tion . plus illustrates new low-cost
microwave technology lor home
bu ilders. The Howard Terminal Re­
ceiver manual descr ibes 24-channel
frequency-agile . double convers ion
receiver. LNA and feed antenna sys­
tem that can be duplicated for
under $SOO. Price per manual is
$30, all three for $SO (U S. funds )
from Satellite Television Technol­
ogy. P.O. Box G. Arcadia. Ok. 73007.

Monthly Publication- A "nuts and
bolts " monthly pub lication aimed
squarely at explaining the construc­
tion of low-cost terminals, satellite
ope rations . and the business of
selling and installing private satel­
lite TV terminals. Price for Coop's
Satellite Digest is $50 per year in
U.S. and Canada. $75 (in U.S. funds)
elsewhere via first class mail from:
Coop's Sate llite Digest, P.O. Box G,
Arcadia. Ok. 73007.

Circuit Boards- A series of cir­
cuit boards are available lor virtually
all portions of the satell ite TV re­
ceiver described in th is series. Cir­
cu it board IF-70A provides the cir­
cu it necessary to create your own
70-MHz IF strip as des cribed here.
using the Motorola ART-120 device.
Circuit board DEMOD-TVRO pro­
vides the layout for the 70·MHz-to­
baseboard demodulato r circu its
described in this issue. For price
and delivery contact: Robert M.
Coleman . RFD 3. Box 5S-A. Trav­
elers Rest. SC 29690.

own countrymen . What we have seen
of Brazil , for example, or Zambia, have
been the , views of our own program
producers, writers , and actors.

Satellite television is changing all of
that: a trickle now, a flood within the
next ten years. International satellites
(INTELSAT) already in operation are
beaming programs from Brazil, Zambia,
and dozens of other nations not only to
their own citizens but to 40% of the
whole globe at a time. Regional satel­
lites with shaped antenna patterns are
spilling the programs from India, for ex­
ample, throughout Africa and the Middle
East. A Russian geostationary satellite
system called Statsionar is nearing
completion so that by 1981 you may sit
in your home-virtually any place in
North America-and tune in Moscow
directly . Those Statsionar satellites can
be expected, like Radio Moscow of
shortwave fame, to become instruments
of their operators, beaming video pro­
paganda over the entire globe.

Satellite receiving hardware is a new,
business still struggling between the
first $50,000 INTELSAT receivers and
what will become ultimately (perhaps
soon) $1,000 receivers sold through
electronic emporiums. By 1990, satel­
lite television will be a household word
and $250 receiving systems will pro­
liferate into every book comer of the
world .

Just as our U .S . television system
has shaped and re-shaped the America
of the 1940's into the present-day
America, so, too, will satellite televi ­
sion shape and re-shape the world of
the early 1980's into an entirely different
world by the year 2,000; some say per­
haps ten years sooner than that.

Until October of 1979, for private in­
dividuals to own satellite television re­
ceivers here in the United States was
something of a misdemeanor. It wasn't
clearly illegal, but wasn't approved by
law either. Since the FCC decided last
October that private satellite terminals
did not require a federal license, a
marked change has begun in the attitude
of electronic hardware suppliers through­
out the world . Suddenly there is a mar­
ketplace for satellite TV gear-a very
large, national and even worldwide
marketplace . That FCC decision alone
will result in dozens of receiving-sys­
tem packages entering the marketplace
in the year ahead .

As an electronics enthusiast you have
a leg up on the rest of your countrymen.
You have a head start on this new tech­
nology and, for a few years at least,
your experti se in that area will make
you a special person with special knowl­
edge-and the opportunity either to
enjoy it to the fullest, or cash in on a
very attractive bus ines s opportunity.

Never before in electronics has the
sky been the limit. Never before have
we had satellite television available . R-E



PORTABLE
ELECTRONIC

ORGAN
If you don 't playa keyboard instrument but would like to learn ,

you might consider star ting out on one of the two simple easy-to-build organs
described here. One plays melody; the other also p lays chords.

I. QUEEN

•• • ••\J D DDDDDD[7
FIG. 1- HOW KEYS ARE ARRANGED on the home-b uill organ. You can salvage individual keys
fr om an old elect ro nic calculator or pu rchase them from a surplus parts dealer.

c# 0#

An inexpensive keyboard can be con­
structed with individual calculator keys,
appro ximately 'I. -inch square, that you
can take from an old calculator, or pur­
chase from a surplus parts dealer.

Poly Paks for instance has carri ed
switches that are easy to operate, and
have low resistance. Th ey come in sets of
4 switches, one of which is a dummy
switch without leads. You can remove the
inoperative switch and substitute a- good
one from another set. A set of 4 switches
can also be sawed apart to make a group
of 2 or 3, which are needed for the black

...
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00
o
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modify the switch mountings and organ
housing to match the switches you use.­
Edit or)

Building the organ
Th e top and bott om of the organ are

made of three-ply wood, held in place by
aluminum supports at the front and rear,
as shown in Fig. 2. Two L-shaped lengths
of aluminum that are held together with
machin e screws form each U-shaped sup­
port. Th e alum inum comes in 6-foot
lengths and measures I inch on each side.
It is readily available in hard ware stores.

keys. Key caps are sold that mate with the
key switches.

Radio Shack has sold individual calcu­
lator keys, and some stores may still stock
them. They are fairly good and can be
cemented down on any flat sur face.

(Neither of the switches we used are
currently available from Poly-Paks or Ra­
dio Shack but you are sure to find suit­
able substitutes if you keep an eye on ads
and catalogs from surplus part s dealers.
Any SPST pushbutton switch can be
used provided it is large enough to be
comfortably used in a keyboard. Simply

F# G# A#

EocB

one with seven white keys, the other with
five black keys forming a pair and a tr io
(See Fig. 1). A letter of the alphabet,
from A to G, is assigned to each of the
seven white keys. The word "sharp"
(written as ~ ) may be applied to a black
key to indicate one step higher . For
example, F# is one step above F. Some­
times it is more convenient to use the
word "flat" (shown as b) to indicate a
black key that is one step lower. For
example, Bb is one step below B. Obvi­
ously, A# and Bb refer to the same black
key.

Play ing an organ
It is amazing how quickly one can learn

to play an organ, especially with the help
of books written for piano beginners.
First , we will give some simple music the­
ory for those readers who are not familiar
with it.

The human ear is a sensitive detector of
frequency ratios. For example , it easily
recognizes a ratio of 2:1. The higher
frequency is said to be one octave above
the other. Since piano and organ key­
boards cover an extensive range of fre­
quencies, let' s use an octave as a conve­
nient inte rval of sound. Each octave is
divided into 12 equal geometric steps,
eac h ste p representing a change of
about 6%.

The keyboard is arranged so that a
musician can distinguish and identify a
particular key out of the 12 in each
octave. The keys are arr anged in 2 rows:

MUSIC IS A POPULAR AND SATISFYING HOB­

by, judging by the continuing sales of hi­
fi equipment, FM receivers , tapes and
discs. Listening to music is a pleasure, but
playing your own instrument can be dou­
bly satisfying and challenging. After ex­
perimenting with severa l types of audio
oscillators and construction plans, I com­
pleted a simple organ that measures 14 X
4'/' X I '/' inches and plays 2'/' octaves. It
uses a single oscillator and can play any
melody. This instrument was so success­
ful that I then constructed a more sophis­
ticated model that can play chords as well
as the melody. This one covers 3 octaves.
We'll take a look at how to build both
models .
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2 L·SHAPEO
ALUMINUM
PIECES

TABLE 1

C: 139 Hz G 196 Hz
0 147 Hz G ~ 208 Hz
D~ 156 Hz A 220 Hz
E 165 Hz A~ 233 Hz
F 175 Hz B 247 Hz
F: 185 Hz C 262 Hz

See Fig. 6 fo r higher tones.
Frequencies in Hz.

END VIEW
FIG . 2-PUTTING THE ORGAN TOGETHER. Drawing shows mechanical cross-section. Keys are
mounted so the black ones are higher and farther back than the white ones; as on a piano keyboard.
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/
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SHOWN. SEE
TEXT.

9V
§500n

RIO
10K
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RC

PARTS LIST FOR MELODY ORGAN

FIG. 4-HOW KEYS ARE WIRED to switch in
different res istors to tune the VCO .

Resistors are 'I. watt, 5%
R1-500 ohms, potentiometer
R2-calibrating resistors (see text and

Fig. 4)
R3-82,OOO ohms
R4-R6-4700 ohms
R7-10,OOO ohms
R8-390 ohms
R9-100,OOO ohms
R10- 10,OOO-ohm pote ntiometer
C1-.022 p.F, Mylar or low-temperature

coefficient
C2-4.7 p. F, 10 volts , electrolytic
C3-0.1 itF, disc
C4-500 p.F, 10 volts, elect rolytic
IC1- 8038, voltage-controlled oscillator
IC2- LM380 aud io amplifier
J1 -J4-miniature jacks
Misc.-sockets for audio amp lifier, keys

(12 per octave) , plywood, aluminum
supports, hardware (see Fig. 2).
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*ACTUALLY. R2ISV~R IEO IN STEPS .ASSHOWN IN FIG. 4 TO CONTROL FREQU ENCY
FIG. 3-SJIVJRLE MONOPHONIC ORGAN plays melodies-one note at a t ime. Ci rcuit is based on IC1,
a voltage-cQntr~lIed oscillator tuned by the value of resistor R2.

Actually, R2 must be varied in steps
for organ music, as shown in Fig. 4. Each
resistor is selected to tun e to the req uired
frequenc y when the corr esponding switch
is closed .

To calibrat e the organ, let ICI warm
up and connect a frequ ency meter at J2 .
Set RA for the lowest tone to be played
when SA is closed . In the instrument I
built, it is the key of F (175 Hz) . N ow,
select Ra to play the next higher tone
when Sa is closed , and so on up the scale.
Table I lists the frequencies at the low
end of the musical scale.

Each resistance in the series, Ra, Re,
R D' . . increases gradually over the pre­
ceding resistance. Th e first four resistors
I used are 82 ohms each, the next five
resistors are 100 ohms each. Th en, there
are th ree 120-ohm resistors, followed by
four ISO-ohm res istors, etc . At the upper
end of the musical scale, the resistors
should be about 300 ohms each. Try for a
frequency accuracy of about 0.5% or bet­
ter. If your resistors are in smaller incr e­
ment s- such as 82, 91, 100, 110, etc.­
you can achieve higher accuracy. To
reach a desired value, you can conn ect
two resistors in series. Use termin al strips
to hold resistors, or solder them directly
to each other and to the keys. Hook the
ends of resistors to hold them more
securely.

Oscillat or IC 1 is very sensitive to
changes in voltage. You must use either a
reg ulated power supply or batteries. If
requi red, RA can be used to re tune the
orga n to some extent . Th e socket of ICI
can easily be mounted on a socket adapter

For a 3-octave range, the length of 'the
organ should be about 18 inches.

Note that the top of the organ is nar ­
rower than the bottom. Thi s allows you to
use a convenient metal base to mount the
white keys right in front. The black keys
should be slight ly beh ind and somewhat
highe r than the white ones. Some types of
keys have a flat bottom and are made to
be cemented onto any flat sur face. The
Poly Paks key sets came with No. 2-56
screws ext endin g fro m the bott om. With
N o.2-56 hex nut s, I mou nted the sets on
a metal strip, since the screws are not
long enou gh to pass through the plywood.
Then, the metal strip was mounted on the
plywood, with the aid of mach ine screws.
Use a strip about three inches long to
hold 3 black keys, and another st rip about
2'/ . inches long for 2 black keys.

Below each key, drill holes for the leads
to pass through to the terminals.

Mount the power and the output jacks,
as well as the volume contr ol, on the rear
met al panel.

To bu ild either orga n model, you must
have a frequency met er that can measure
to about 100 H z. It is sugges ted tha t you
construct the simpler organ first to get
the feel of playing music. If you are still
enthusiast ic about playing, then go for
the more difficult organ .

Melody organ
In Fig. 3, rCI is a VCO (Voltage-Con­

trolled Oscillator) whose output frequen­
cy varies with the voltage applied to pin 8.
Th e frequ ency is minimum when the pin
is connected directly to the positive (+ )
terminal of the power supply. As R2
increases, so does the frequ ency. With a
9-vQIt supply, the minimum frequ ency is
about 130 Hz.

Oscillato r ICI genera tes three out put
waveforms: a sinewave (pin 2) , a square­
wave (pin 9) and a tr iangular wave (pin
3). (T he latt er waveform is not used.)
Th e squarewave output is sufficient to
dri ve a 45-ohm spea ker directly at J1.
Th e sinewave has a pleasing tone, and can '
drive a high-i mpedance earphone at 12 or
driv e an extern al am plifier. An internal
amplifier, IC2, is provided however. Th e
output at J 3 is greatly attenuated for a
tape-recorder.
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" RB ISSHOWN IN MORE DETAIL IN FIG. 6 ASiA SERI ES OF 6 FIXED RESISTORS.
FIG. 5-0NE OFSIX OSCILLATORS based on a pair of CMOS inverters. Theinstantaneous frequen­
cy is determined by the value of resistor RB•

Oscillator

1 2 3 4 5 6

B 247 C~ 277 D~ 311 F 349 G 392 A 440
1st octave C 262 D 294 E 330 F ~ 370 G ~ 415 A~ 466

B 494 C ~ 554 D ~ 622 F 698 G 784 A 880
2nd octave C 523 D 588 E 660 . F~ 740 G ~ 830 A~ 932

B 988 C~ 1108 D ~ 1244 F 1397 G 1568 A 1760
3rd octave C 1046 D 1176 E 1320 F ~ 1480 G ~ 1661 A~ 1865

RO
1 MEG

WHAT IS A CHORD?
It is a combi nation of 3 or more

simultaneous tones that harmonize
and enhance the playing of a melo­
dy. The ear is a sensitive frequency
rat io detector. The octave (2:1) was
mentioned earlier. If you ca ll any
note of an organ, 1, and coun t half­
steps upwards, you can show that
the pair, 1 an d 3, bear the ratio 9:8.
Other pa irs (and ratios ) are: 1 and 4
(6:5), 1 and 5 (5:4). 1 and 6 (4:3), 1
and 8 (3:2). If the 4 notes; 1, 4, 6, 10,
are played, it is ca lled a "se venth
chor d" and combines the following
pairs: 1 and 4, 1 and 6, 1 and 3, 1
and 5. The pair, 4 and 6, plays the
same freq uency rat io as. 1 and 3,
since both have the same interval of
2 half-steps. A "major chord " is
played , 1, 6, 10. Many other chords,
and variations of them, are played in
organ an d piano mus ic.

ent values of Re, each with its own switch
(See Fig . 6) .

C
.022 (MYLAR0 R LOW

TEMPERATURE COEFFICIENT)

Table 2
(Frequ ency mHz)

OUT TO EXTERNA L
I;X>--.......--'II''Ir- ... AMPLI FIER 0R FIG.10

74C04

S

1/6 IC3:>:l----<~--_i
10K

FIG. 6- THE CHORD ORGAN has six monophonic oscillators to cover three octaves. Eachoscillator
is tuned to six notes selected by the keyarrangement shown.
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Calibration

To calibrate the orga n, begin with the
oscillator 6. Referring to Tabl e 2, select
R I for 1865 Hz when S I is closed . Th en,
select a value for R2 to play 1760 Hz
when S2 is closed . Nex t, select R3 to play
932 Hz when S 3 is closed, and so on.
S imilarly, proceed wit h osci llator 5 and
the remainder, observing th e freq uency
mete r for correct freque ncies. Don't try
for an exact frequ ency in each case , but
acc uracy should be well within 0.5%. You
may need two or even three resistor s in
ser ies to reac h the desired value . Here are
the approximate values for the resistors
shown in Fig. 6:

Resistor R I is abo ut 10,000 ohms for
oscillato r 6; about 12,000 ohms for oscil­
lat or 5; 14,000 ohms for oscillator 4, etc.
After selecting the value of R I for any
osci llato r, the ot her values in the same
series will be approximately as follows:

R2 = .06R1
R3 = R1
R4 = 2 R2
R5 = 2 R3
R6 = 2 R4

All the output leads (t hree leads from
each oscillator) are tied together, and the
signal is amplified . The simp le output
stage shown in Fig. 7 can be operated
from the same power supply as the
organ-either a reg ulated supply or bat ­
teries .

The more complex organ obviously
requires more patience and t ime for prop ­
er cal ibration than does the simpler or­
gan. However, it is \\ ell worth the extra
effort. R-E

C6
5V 10/10V

Rll>-1_~

10K

OUTPUT OF
OSCILLATORS

J.C5
to/lOY.

FIG. 7-SCHEMATIC DIAGRAM of the simple
power amplifierused in the chord organ.

Table 2 shows how six oscillators cover
th ree octaves .

A typical osci llator is show n in Fig. 5.
T his osci llator is ver y stable with respect
to voltage and temperature. It uses a pair
of CMOS inverter s ope rating at 5 volts.
On e hex inver ter such as th e 74C 04 can
be used to make th ree osci llators. Wi th
RA a nd C fixed, th e frequency depends
only on Re. A larger Re means a lower
freq uency. Of course, the voltage applied
to the inverter must remain constant.
This osci llator can generate only one fre­
qu ency at a time. For six different fre­
qu encies, you must provide six differ -

PARTS LIST FOR AMPLIFIER

R11-10,OOO ohms, pote ntiometer,
'/4 watt , 5%

C5, C6-10 j.lF, 10 volts , elec tro lytic
C7- 0.1 j.lF, 10 volts, disc
C8-250 j.lF, 10 volts , electrolytic
J5-miniature jac k
IC4-LM386

Chord and melody or.gan
This organ is super ior in several ways:

It not only plays the me lody but also plays
chor ds and con tai ns 3 octaves. It is more
sta ble wit h respect to frequency and volt­
age. The IC 's consume less power and are
less expensive. A disadvantage is that the
calibra ting resistors vary over a wide
range of values, and so are more difficult
to se lect. You may need two or three
resistors in series to achieve a desired val­
ue. A n accurate ca libration is desirable
since errors are mor e not iceable when
you play chords.

To play chords and melody over three
octaves, it at first would appear that we
need 36 oscillators, and this tho ught is
un bea rab le! However , we can simp lify.
Each osc illator is res pons ible for two
adjacent musical tones (ca lled half-steps),
as for exa mple A and A:. Ha lf-steps are
seldom, if ever, played together. This cuts
the req uired number of oscillators by
hal f. Another simplification is to make
eac h osc illator responsible for its own
half-st eps in all octaves. Yo u cannot play
th e same note in mo re than one octave.

PARTS LIST FOR MELODY AND
CHORD ORGAN

Resistors are '/, watt, 5%
RA- 10K (6 resisto rs, 1 for each oscillator)
RB-Calibrating resisto rs, selec ted by

trial (see Fig. 6 and tex t)
Ro-1 MEG (6 resist ors , 1 for each

oscillator)
C-.022 j.lF Mylar (6 capacitors, 1 for each

oscilla tor)
Misc.-pair of 74C04 CMOS hex inverte rs

(for building 6 os cillators as in Fig. 5);
sockets for inverter s ; te rminal str ips for
res istors; and plywood, aluminum,
hardware, keys, as for organ 1.

. (Radio S hack 276- 02 4). I used a sma ll
piece of PC board to hold the socke t of
IC2.
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CAR STEREO
STANDARDS

Until now, makers of car stereo equipment have not had a set of standards and
specifications that were meaningful to the consumer. Recently

twenty-two manufacturers agreed on these new standards. Others are expected to follow.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR
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IF YOU ARE A HIGH-FIDELITY ENTHUSIAST
who has con sidered duplicating the
good sound you enjo y at home in your
car, truck, or van, you already know
that until now there has been virtual
chaos in the car stereo marketplace.
Twenty watt s of power in a car stereo
amplifier or compl ete receiver is, in
most instanc es, not even remotely re­
lated to 20 watts of audio power in a
home hi-fi sys tem. And a tuner sensi­
tivity of 2.0-flY in a car radio (if quoted
at all by the manufacturer) has usually
meant sensitivity that is only one fourth
as good as that of a home tuner boasting
the same 2.0-flY sensitivity . As for tape­
playing equipment in automobiles, fre­
quency response, if quoted at all, has
provided the prospecti ve purchaser with
little or no inform ation as to the fidelity
of the product being con sidered for in­
stallation in his or her vehicle.

We can now hope that the situation is
about to change. As of this writing, 22
lead ing car stereo equ ipment manufac­
turers have agreed to publish specifica­
tion s and measuremen ts abo ut their
products that will be meaningful and
helpful to con sumers who want good
sound on the road. What follows is
some of the background that led to the
cre ation of those new standards and a
summary of the standard measurements
themselves. Part icular thanks are due
to Mar shall Mack Brown of Craig Cor­
poration, who was in charge of the
standa rds meetings that led to the crea­
tion of the new standards . along with
Jim Twerdahl of Jensen Sound Labora­
tories and Don Colem an of Clarion
Corporation.

It took more than 30 years for the
home audio component industry to

reac h its present level. But in less than
five 'years annual sales of car stereo
equipment have actually equalled or
surpassed those of home audio equip­
ment. Unfortun ately, the rapid growth
of car stereo has res ulted in many prac­
tices that are contrary to high-fidelity
philosophy and concepts. Perhaps the
most flagrant abuse has been the artifi- .
cially inflated "power ratings" of car
ste reo products. ( We all remember that
ba ttle in home equipment.)

Bac k in 1974 the Federal Trade Com­
mission formul ated a rule that requires
all manufac turers of home audio equip­
ment to state the power output of audio
amplifiers on the basis of continuous
power, with extremes of frequencies at
which the rated power can be delivered
for a given level of harmonic distortion
and into a specified load impedance.
Note , however. that the FTC rule
ap plies only to "home" audio equip­
men t. In 1974, car-stereo equipment
sales were not significant. and the FTC
did not include that category in its ruie.
Given that loophole, many car-stereo
manufacturers began to exaggerate
power ratings, omit references to dis­
to rtio n levels, and so forth and so forth .
Se rious and conscientious audio-equip­
ment maker s were caught up in the
specification race as well, and were
often forced to publish unrealistic figures
for their ow n products . if only to sur­
vive in a highly competitive market­
place.

Discouraged , but by no means de­
feated , tho se manufacturers (including
many in the U.S., and seve ral importers
of equipment from abroad) did not give
up . More than a year ago, they formed
an Ad Hoc Committee of Car Stereo

Manufacturers and set about to write
and publi sh their own measurement
standards . Seventeen well-known man­
ufacturers and importers participated in
the deliberations. Their work has now
been completed and, in a letter to all
car-stereo manufacturers. they have in­
vited all to endorse and use the specifi­
cations as pre sented . By endorsing the
new standards , participating companies
agree that by June I, 1980, all of their
printed catalogs. specifications sheets,
advertisements , and other literature will
present product specifications in accor­
dance with the new standards.

Amplifier measurements standards
The new car-stereo standards are di­

vided into three sections. Section I deals
with audio power amplifiers (whether
supplied as separate components or as
part of a car radio) and parallels many
of the standards developed for home
audio amplifiers by the IHF (Institute
of High Fidelity) . Six specifications
must be presented by a manufacturer in
standard format. The format for specify­
ing power output must read : "Power
Output: __ watts per channel minimum
co ntinuous averaRe power into _ _
ohms. both channels driven . fr om _ _
Hz to _ _ Hz with no more than __%
total harmonic distortion ." While that
method of presentation corresponds
almo st exactly to that required for
home-audio equ ipment. the committee
had to address itself to one important
additional matter. The nominal 12-volt
supply in most cars may vary from II
to 16 volt s under driving condition s.
Figure I shows what happens to the
power output of a nominally-rated 10­
watt-per-channel amplifier over those
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extremes of supply voltage. With only
11 volt s of supply voltage, clipping dis­
tortion is reached with only 8 watts de­
livered, while with 16 volts of battery
supply, power output increases to more
than 12 watts per channel. The new
standards call for a standard DC voltage
of 14.4 volts to be used when measuring
power output of a car amplifier.
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POWER/CHANNEL (WAnS)
FIG. 1-HOW POWER OUTPUT VARIES with
supply voltage. Curve A is for 11-volt supply. B
is for 14.4 volts and C for 16.0 volts.

Frequency response for a car amplifier
must be stated as follows: Frequency
Response:__ Hz. to _ _ Hz. ± __
dB. Meas urements must be made at a 1­
watt output level with the amplifier ter­
minated in its rated load impedance .
For complete car radios (where the
amplifier is inaccessible as a separate
entity) the "input " maybe considered
to be at the input of the volume control
of the receiver.

For signal-to-noise measurements,
an .. A"-weighting network is to be
used (that weighting is also called for in
the IHF Amplifier Measurement Stan­
dard s) and the SIN ratio must be quoted

with respect to I-watt output, with an
input voltage of 0.5 volts.

Input Sensitivity must be referenced
to l-watt of power output and should
be expressed in volts. Here , an option
is provided, wherein an additional sen­
sitivity specification may be given for
the input voltage required to produce
rated output.

A minimum input-impedance specifi­
cation is called for in the new standards,
but that spec is applicable to separate
component amplifiers only and is in­
tended to establish compatibility of in­
terfacing between models and brands.
It would be stated, simply, in ohms.

The last required amplifier specifica­
tion is Tone Control Action and the
format will be : Tone (Equalizer) Ac tion:
± _ _ dB at _ _ Hz and __ Hz. In
the cas e of bass and treble controls, the
recommended test frequencies are 100
Hz and 10,000 Hz . For multiband
equalizers, the appropriate center fre­
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FIG. 2-TONE-CONTROL CURVES can be
shown in specs. These curves are typical of
those for a five-section equalizer.

SHMEGG ELECTRONICS
MODEL60A

quencies should be used in making the
measurements. Curves. such as those
shown in Fig. 2. may also be presented
as an option, but those will most likely
be used only for multiband equalizers.

Standards for FM tuners
The second section of the new stan­

dards is concerned with FM-tuner
specifications , or the tuner section of a
complete radio receiver. Nine separa te
disclosures are called for. The first of
those is Monophonic Usable Sensitivity.
It is to be stated in dBf. There has been
wide variation in practice in measuring
and stating the sensitivity of an FM re­
ceiver or tuner. Although it has been
common practice to state sensitivity
either in dB re: 1flY , or directly in volts
(or microvolts), the modem practice of
stating the sensitivity in terms of rela­
tive power level (expressed in dBf) elimi­
nate s ambiguity and enables the con­
sumer to make direct comparisons
between products . The ambiguities have
been particularly prevalent when it
comes to car stereo FM receivers, large­
ly because their antenna input impe­
dance is usually 75-ohms as opposed to
the more common 3OO-ohm input im­
pedance found on home FM equipment.

Figure 3 shows how 2 IN , applied to
a 75-ohm antenna input impedance, is

.....
c.o
CDo

57



100 200 500 lK 2K 5K 10 20
FREQUENCY (Hz) K K

IN-DASH AM/FM/MPX CAR RADiO that includes
an 8-track tape player. This model is the RCA
AutoSound 12R111.

± dB. The specification must be referred
to 1000Hz as zero reference level and a
±3-dB tolerance is recommended (but
not required) in the standard. Units
having selectable equalization (e.g. for
ferric oxide and chrome or chrome­
equivalent tapes) should have frequency
response stated for all conditions.

Wow-and-flutter performance of the
tape equipment is to be measured using
an rms-responding meter with weighted
response. The meter is read for random
to-second periods at the beginning,
middle, and end of the tape cassette or
cartridge, noting the average of the
peak readings, but excluding random
peaks which do not occur more than
twice in any 30-second period. Wow
and flutter is reported as a percentage,
followed by the notation "wrms"
(weighted rms).

To measure stereo separation of car
tape equipment, a reference level of250
nWb/meter tone at 1 kHz is used, re­
corded on one channel. The opposite
channel is played back through a nar­
row-band filter that includes 1kHz, and
the residual signal is measured. The
purpose of the filter is to minimize the
masking effect of tape noise, since in­
terchannel leakage (crosstalk) may
actually be lower in level than the noise
and still be more objectionable.

"A"-weighted signal-to-noise ratio is
also to be specified for tape playback
devices intended for car use and is to be
measured with respect to a I-kHz re­
corded signal at a level of 250 nWb/
meter, using a 20 Hz to 20,OOQ-Hz band­
pass filter.

Finally, the maximum output voltage
of the tape deck is "to be specified in
volts , over the relevant frequency band
and with a minimum recommended
load also stated . Again, that specifica­
tion is intended to establish compatibility
of interfacing between models and
brands, particularly where separate car
stereo components (as opposed to all­
in-one car stereo units) are used.

While there are certainly many more
specifications which might be measured
and published for mobile audio products
in those three categories of amplifiers,
tuner/receivers, and tape players (or
combinations of them), it is significant
that a group of audio-equipment manu­
facturers were able to get together,
without any government prompting or
pressure, to produce meaningful mea­
surement standards. The result of their
efforts can only benefit the audio con­
sumer who wishes to have good high­
fidelity sound while traveling in a vehicle.

The proposed standards have been
printed, and readers wanting to learn
more about them may write to Marshall
Mack Brown, Chairman of the Ad Hoc
Standards Committee of Car Stereo
Manufacturers, at Craig Corporation,
921 West Artesia Blvd., Compton,
California 90220. R-E
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Clearly, the tape deck represented by
the response curve of "B" is able to de­
liver some output at 30 Hz and some
output at 15,000Hz. That output, how­
ever, is some 15 dB lower than the
reference level measured at 1 kHz and
is therefore all but useless. For that rea­
son, the format for stating tape play­
back frequency response must be: Fre­
quency Response: _ _ Hz to __ Hz,

FIG. 4-PLAYBACK FREQUENCY RESPONSE
curves for two tape recorders. The one pro­
ducing curve A is clearly superior.

IHF/IEEE Tuner Measurement Stan­
dard which has been formalized since
1975 (IHF-T-2oo, 1975).

One additional tuner measurement
standard called for in the new Car Stereo
standards is actually borrowed from the
IHF Amplifier Standard, and is called
Maximum Output Voltage. It is to be
reported in Volts,from __ Hz to __
H z, with __ ohms load. That specifi­
cation is applicable to tuners, decks, and
integrated units provided with line out­
put terminals and is intended to establish
compatibility of interfacing between
models and brands. The minimum
recommended load impedance must
also be stated.

The third and final section of the new
Car Stereo Standards deals with tape
players . Since IHF standards for tape
decks have not as yet been established,
here the committee had to develop its
own interim standards. Six required
measurements and specifications are
called for.

The first of those is playback fre­
quency response. Tape playback fre­
quency response has probably been
one of the most flagrantly exaggerated
specifications relating to car stereo tape
equipment. As illustrated in Fig. 4, the
frequency response shown in curve
"A" for one typical tape deck and that
shown in curve "B" for an inferior
product could both be reported as ex­
tending from "30 Hz to 15,000 Hz"- '
providing that no tolerance in dB ac­
companies - the published statement.
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FIG. 2-RECEIVER SENSITIVITYdepends on the
Input Impedance of the first RF stage. Equations
show relationships.

sensitivity (and fails to mention the fact
that this figure applies to 75-ohminputs)
is really only one fourth as sensitive as
one which has a 2-fN sensitivity but
has a 300-ohm input.

Another indicator of tuner sensitivity
that must be stated by manufacturers
adhering to the new Car Stereo Standard
is 50-dB Quieting Sensitivity, in mono.
A signal-to-noise capability of 50 dB is
generally considered to be the least
amount of noise (with respect to signal
peaks) that can be tolerated in high­
fidelity equipment, whereas the 30-dB
SIN figure, often used by car-stereo
equipment manufacturers, really
amounts to "barely usable" perfor­
mance . The signal strength required for
producing 50 dB of SIN is also to be
quoted in terms of power, or dBf.

Frequency response of the tuner sec­
tion is to be quoted over the range from
30 Hz to 15,000Hz (the frequency limits
of FM broadcasting) with a "plus and
minus" dB tolerance required in the re­
porting format.

Such less familiar tuner characteristics
as Capture Ratio (the ability of a tuner
to zero in on the stronger of two sta­
tions broadcasting at the same fre­
quency), Alternate Channel Selectivity
(the ability of the tuner to reject signals
that are removed in frequency from the
desired station frequency by 400 kHz),
Image Response Ratio (the ability of
the tuner to reject incoming signals that
are above 10.7 MHz the local oscillator
frequency), and IF Response Ratio
(ability of the tuner to reject incoming
radio signals that are broadcast at the
tuner's 1O.7-MHz IF) are all called for
in the new standard and are generally to
be measured and reported in a manner
consistent with the universally used

actually four times as much power de­
livered to the first stage of the receiver
as the same 2 uV would be if connected
to a 300-ohm impedance. Looking at it
another way, a tuner that boasts a 2-/N

POWER ~ E2/Z ~ (2xl0-6)2 ~ 4xl0-12
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NikkO AudiO EQ-"
GraPhiC Equalizer

LEN FELDM AN
CONTRIBUTING HI-FI EDITOR

GRAPHIC EQUA LIZERS HAVE BECOME ONE OF

the most popular add-on produ cts in a high­
fidelity stereo system. By dividing the audio­
frequen cy spectrum into several segments, a
graph ic equalizer permits th e user to tailor
tonal respons e of the entire system more pre­
cisely than would be possible using ordinary
bass and treble controls or even bass, midran ge
and treble controls. Until now, most of the
equalizers we have seen featured either five
bands or ten bands per channel, with a few
offering even more frequency segmentat ion.

Now N ikko has come up with a grap hic
equalizer, model EQ-1I shown in Fig. 1, that
offers six bands of frequ ency-per-channel,
thereby providing a bit more flexibility than
that offered by five-band unit s without in­
creasing the retail price to that of most ten­
band units.

The all-black front panel of the EQ-1I fea­
tures a POW ER on/ off switch at the left-h and
side , above which is a small, red indicator light
that turns on when power is applied to the unit.
Nearby, along the lower edge of the panel, are

RADIO-ELECTRONICS AUDIO LAB

I~.I:.A.I••
S()IJNI)_ ___RATES _

NIKKO AUDIO EQ-II
GRAPHIC EQUALIZER

MANUFACTURER'S PUBLISHED SPECIFICATIONS:

.....
CD
00o

Copyright 0 Ger nsback PubUcatlons Inc.. 1979

a pair of pushbutto n switches. One of these is
used to bypass the equa lizer when its functions
are not requ ired, or for making instant audible
comparisons between equalized and unequal ­
ized sound. Th e other switch introduces a tape­
monitor circuit that can be used to connect a
tape deck, since the tape out/ tape in jacks on
any associated rece iver or amplifier will have
been used up by installat ion of the equalizer.

The wiring of the tape-monitor circuit is such
that only preequalized signals can be fed to the
line inputs of the connected tape deck. In other
words, you cannot use the E Q-1I to equalize
signals being recorded; only to equalize signals
being played back via the tape dec k or your
other program sources. Above the equalization
in/ out switch is a small green light that turns
on when the EQ -1I is "i n circuit".

Nikko has chosen to separate the left and
right channel slider cont rols that occupy the
rest of the front panel into two separate
gro ups. The alte rnative approach is to position
left and right slider s that have the same center

EXCELLENT

POWER CORO
(AC120V 60Hz)

TAPE DECK

TAPE OUT

SPEAKERS

PRE·MAIN AMPLIFIER

a

Control Frequencies: 40 Hz, 125 Hz, 400 Hz, 1.25 kHz, 4 kHz, 12.5 kHz . Control
Range : ± 12 dB at center frequencies. Rated Output Level: 1.0 volt. Max imum Output
Level : 4.0 volts. Total Harmonic Distortion: 0.01%. Signal-to-Noise Ratio: IHF " A"­
We ighted; 100 dB . Frequency Response: 10 Hz to 30 kHz, ± 1.0 dB . Input Impedance:
80K ohms. Power Requirement: 120 volts 60Hz, 14 Watts. Dimensions: 16'/, W X 3%
H X 13-inches D. Net Weight: 10.8 Ibs. Suggested Retail Price: $200.00
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GRAPHIC EQUALIZER PERFORMANCE MEASUREMENTS

RADIO ELECTRONICS PRODUCT TEST REPORT

TABLE 1

Comments: Many aud io enthusiasts find that a 10-band (octave- by-octave) graphic equalizer is a
bit too much to cope with while some of the low-cost 5-band equalizers don't otter as
much contro l as they feel they need . Nikko Audio has apparently tried to solve that
problem by coming up with a six-band graphic eq ualizer that provides just a bit more
control tlexlbillty than do the five-ba nd models available. By resorting to gyrator
circuitry, Nikko has manag ed to keep hum and noise levels as low as those found in
much more expensive equalizers; distortion contributed by the device is almost at the
vanishing level. The multi-det ented sellings of each slider control make preferred
sellings easily repeat able . The incorporation of a tape-monitor circuit means that
those owning a receiver with only one tape circuit will not lose that function when
connecting the EO-II. Itwould have been nice (and not expens ive) ifNikko had enab led
the user to equalize signals ahead of the tape out circuit instead of only during
playbac k. An overa ll level control would also have bee n useful, especially when
extreme sellings of the sliders are called for. But, all in all, the EO-II otters good bas ic
equalization facilities at a modera te price.

R-E
Evaluation
Very Good

Good
Very Good
Excellent
Excellent
Excellent

Very Good
Very Good

Model: EO-II Equalizer

Model: EO-IIEqualizer

$200.00
Medium
Very good
Excellent
Excellent
Very good

1.0
80 K

12

R-E
Measurement

12
40,125,1.25K,4K,12.5K

4.5
0.003
0.008
0.005

99
10-25

Summary
At its price, the Nikko EQ-II offers a good

deal of tona l control flexibility. In listening
tests, the unit introduced no noticeable sound
coloration when the controls were set to their
mid-posit ions and the EQ light was on. Neit her
was the ir any noticeab le increase in distortion
or noise level when the equalizer was switc hed
into the rest of our test ste reo component sys­
tem . More det ailed summary comments, to­
gether with our overa ll product evaluat ion, will
be found in Table II. R-E

tions . Vertica l sensitivity for the presentation
was 10 d B-per-division while freq uency , plot­
ted from left to right, extended from 20 Hz to
20 kHz, logarithmically. Thus, spacings be­
tween center freq uencies of the vario us bands
are almost precise ly equal, between one and
two octaves apart.

Figure 6 presents a sequential plot of one of
th e slide r con trols (the one having a cente r
frequ ency of 400 Hz) for each of its eleven
detented steps and while the boost and cut for
each step, the y are very nearly equal.

OVERALL PRODUCT ANALYSIS

Retail price
Price category
Price/performance ratio
Styling and app earance
Sound quality
Mechanical performance

Manufacturer: Nikko Audio

TABLE 2

RAD IO-ELECTRONICS PRODUCT TEST REPORT

Specification
Control range (± dB)
Center frequencies (Hz)
Maximum output level (V)
Harmonic distortion, 1kHz('!o)
Harmonic distort ion, 20 Hz('!o)
Harmonic distortion, 20kHz ('!o)
SIN ratio, "A"-weighted /dB)
Frequency resp onse, Hz-kHz, ± 1dB

MATCHINGCHARACTERISTICS
Rated output (V)
Input impedance (ohms)
Power consumption (W)

Manufacturer: Nikko

Figure 5 shows the response of the EQ-II
with each of its frequency levers alterna te ly
moved to the maximum boost and cut posi-

un ity gai n, as an equalizer should) . Even as one
approac hes maximum output level, however,
dis tortion remains almost as low until output
excee ds 4.0 volts.

extremes , were measured with an input signal
level of 1.0 volt , which corresponds to the rated
output level of the unit (the EQ- II has 0 dB or

frequencies in adjace nt pairs . Each app roach,
of course, has its advantages and disadvan ­
tages. W ith all the contro ls of one chan nel
gr ouped together, if the user finds that both
chann els require the -same degree of equaliza­
tion the arrangement on the EQ- II req uires
that each chann el be adjusted sepa rately.
When simil ar center frequen cies are paired
together, (as on some other equalizers we have
tested), the user can adjust left and right slid­
ers with a single finger mot ion . On the other
hand, in most practical situatio ns, with speaker
systems placed at different positions in the lis­
tening room , in non-ident ical environments,
the likelihood is that th e left-channel equaliza­
tion requi rem ent s will differ from those of the
right cha nne l, and individ ual adjustment
would be requ ired in a ny case.

The center frequencies chosen by N ikko for
thi s six-band equalizer are 40 Hz, 125 Hz, 400
H z, 1.25 kH z, 4 kHz and 12.5 kH z. Spacing is
therefore something more than one octave and
less than two octaves. The slider controls used
to adj ust response at each of the se center fre­
quencies have well defined detents with ap­
prox imately a 2-dB ste p per detent. Slid ers are
calibrated from 0 (center positio n) to 10 in
both the boost and cut directions of the slider.
Those calibration poin ts have no dir ect correla­
tion to dB of boost or cut , however, since max­
imum boost or cut is 12 dB.

The rear panel of th e EQ-II , shown in Fig. 2,
is equipped with a pair of INPUT jacks at the
left, a pair of OUTPUT jacks at the center and
the previously mentioned TAPE-OUT and TAPE­
INjacks in betw een . An unswitched AC conve­
nience outl et , rated at 200 watts, is located at
the extreme right of the rear panel above the
power cord. There are no extern ally-repl ace­
able fuse s on the rear panel.

Figure 3 shows the inside of the chassis of
the unit. Note that the single circuit board at
the right rear contains no inductors, as such.
Instead, gyrator circui ts using op-amps with
feedback net work s are used to create the nec­
essar y indi vidual filter circuits requ ired . Th e
entire circuit is well shielded from any induced
hum via the front panel and from the small
power transformer mounted at the extreme left
of the chassis. Th at careful layout accounts in
part for the excellent signal-to-noise ratio that
we fou nd . Figure 4 shows how to connect the
EQ-I J into a hi-fi syst em.

Lab measurements
Table I summarizes the laboratory measure­

ment s made on our sample unit. The exceed­
ingly low distorti on levels, measured at mid­
frequencies as well as at the audio frequency
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3%Digit
DMM

Want to design and build your own DMM? If so, this develop­
mental prototype is a good place to start. You can add fea­
tures and select an enclosure and layout to meet your
needs.

CARSON CHEN *

TABLE 1-SPECIFICATIONS
DC Volts: Accuracy better than ± 1%

Ranges: 2 volts, 20 vo lts, 200 volts, 2 kV.
Input impedance: greater tha n 10 megohms on 2-vo lt range; 10 mego hms
on 20-vo lt to 2-kV ranges.

AC RMS Volts: Accuracy better than ± 1%
Ranges: 2 volts, 20 volts, 200 volts, 2kV

(40 Hz to 8 kHz , sinewave)
DC Amps: Accuracy better than ± 1%

Ranges: 200 /lA , 2 mA , 20 mA, 2 amps
AC RMS Amps: Accuracy better than ± 1%

Ranges: 20 /lA , 2 mA, 20 mA, 2 amps
Ohms: Accuracy better tha n ± 1%

Ranges: 200, 2000 , 20,000, 200,000 ohms, 2 megohms

HERE'S HOW AN ACCURATE, INEX PENSIVE

JI/, digit DMM can be bui lt. Th e DMM
is des igned aro und a sing le 3'/' dig it
DVM IC that performs the analog-to ­
digital conversion funct ion. T he specifi­
cati ons of th e DM M are shown in Tabl e
I.

Refer ring to th e schema tic in Fig. I,
(see page 62) the basic building block of
the mu ltimeter is the ADD350 1 analog­
to-digital converter using a pulse-mod ula­
tion techni qu e. A 2-volt reference voltage
tapp ed off the LM 336 2.5-volt precision
referenc e diode allows for a 1mV resolu­
tion . Addi tiona l AD D350 1 sup port cir­
cu itry consists of an NSB5388 LED dis­
play, a DS75492 digi t drive r, an RA08
resist or array and an LM340 to regu late
th e Vcc supply voltage.

DC voltage measurement: Dependi ng
upon the range se lected, th e positive or
negat ive DC voltage to be measu red is
applied to the + and - meter probes
and, where applicable, attenuate d so that
th e maxi mum voltage per range equates
to 2 volts full-scale and app lied across the
A DD350 I V1N + V1N - pins (pins 13 and
12 respectively) . The AD D35 01 the n
per forms a pu lse-modulation analog -to ­
digit al conversion a nd digi ta lly displays
th e numeric al equivale nt of the analog
inp ut voltage.

DC current measureme nt : In the DC
current mode, the meter pro bes are
placed in series with the current to be
measured . On any range, the DMM
places a known resis tance in series with
th e curren t to develop a 2-volt full-sca le

' Senior Ap plica tions Engin eer, Nat ional Semi ­
co nductor

voltage dr op . (T his voltage drop may be
redu ced to 200 mV; refer to the last sec­
tion of thi s ar ticle). The equivalent dr op
across the current measuring resistor is
then converted and displayed by the
ADD350 1.

Resistance Measurement: As in all
mult imeters, a current source develops a
voltage drop across the unknown resistor
being measu red . In thi s case the res istor
to be measured is placed ac ross the + and
- meter probes and, depending upon the
range selected, a consta nt current is
forc ed through the res istor developing, at
maximum, 2 volts full-s cale . This volta ge
is applied to the V1N + and VIN - pins of
th e ADD3501 and con verted to its proper
d igital equivalent displayed as ohms. T he
curre nt source is designed ar ound two of
th e op-amps in the LM346 ( IC2 -a and
IC 2-b) and transistors QI and Q2.

Isolating th e cur rent source and ana­
lyzing the circ uit in Fig . 2, we see that
res isto r Rx sets the desired current for a
chose n resistance measurem ent ran ge. It
is essentia l to note that vary ing resistor

values placed at Rx must not alte r the
consta nt current through Rx. If th is
occurs, erroneous resistance rea dings will
be displayed. To elimi nate an y non-con­
stant cu rrent condi tions, op-arnp IC2 -b
and transistor Q2 funct ion as follows:

To esta blish a consta nt-current source,
a consta nt voltag e dr op mu st be main­
ta ined ac ross load resist or , RL • The
closed-loop operatio n of IC 2-b trys to
maintain a zero differential input voltag e.
Wit h VA applied to the non-inverting
input, point A is forced to VA+VBE so
that the voltage of point B would equal
VA' Thus a constant voltage potenti al is
maintained across R L . With VAconsta nt
at point B, the current source remains
consta nt, and varying Rx has no effect on
the current source, provided that Rx X
ISOURCE is not gr eater than VA- VBE' so
that transistor Q2 is sat ura ted. Th is non­
linea r condi tion however will not be no­
ticed since RxX ISOURCE 2': 2V will force
the AD D350 1 to display + OFL. (See Fig.
3.)

A change in the Vcc sup ply voltage is

-"co
00
o
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FIG. 1- SCHEMATIC of the low -cost di gital multimeler. The component-count is low for an in st ru­
ment of it s ver sat ilit y.



FIG. 4-THE AC/DC CONVERTER is de signed around three op-amps and a few other compo­
nents.
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VCC

ed to IC2-b during the AC cur rent or
voltage measure ments. In these modes
t he Rx termi na ls (a nd th e co llec­
tor- grou nd) are open circuited . Thi s al­
lows the Q2 emitte rbase junct ion to act as
a forwar d-biased diode pulling the V ­
supp ly to ground through IC2-b. This
problem is eliminate d by the opening
switch (S2-e) connecting Q2 to IC2-b.

AC voltage measurement: Th e AC volt­
age is measured using the AC -to-DC con­
verte r shown in Fig. 4. The voltage atte­
nuator has a source impedence on any
range of I megohm. Amplifier IC I-a is
connected as a voltage-fo llower lowering
the source impedence dr iving IC I-b to a
few hund red ohms. The small DC offset
voltage is decoupled th roug h C I.

Th e AC/ DC converter, ICI -b and
ICI -c, can best be und erstood by follow­
ing the signal path for negative and then
for posit ive inputs. For negative signals,
the output of ICI-b is clamped to + 0.7
volt by diode D I and disconnected from
the summing point of ICI -c by D2.
Amplifier ICI -c then funct ions as a sim­
ple unit y-gain inverter with input resistor
R23 and feedback resistor R43 giving a
positive-going output.

For positive inputs, ICI -b operates as a
normal amplifier connected to the sum­
ming point of IC I-c through resistor
R2 I. Amplifie r IC I-b then acts as a sim­
ple unity gain inverter with input resistor
R22 and feedback resistor R24. The gain
accuracy of ICI-b is not affected by diode
D2 since it is inside the feedback loop.
Positive cur rent ente rs the summing
point of IC I-c thro ugh R23 and negative ,
cur rent is drawn from the summing point
through R2I. Since the voltage across
R 2 3 and R2 I a re equa l a nd

RL
r-------i
I I

® I I
I I

r-- ---------, I I
I I
I

____ ~-J!. _ ---l

~CE

r J~~SISTANCETO
BEMEASURED

R23
20K

R25

VCC

VREFERENCE

FIG. 3-THIS DISP LAY on the readout can not
be mistaken for anything other than overflow.

If Vee drops by Vx- VA drops by Vx and
sustains the desired voltage across RL .

Reference voltage V,er is taken from the
LM3 36 and remains constant th roughout
the ADD350 1 supply voltage range. Note
that the base of Q2 must be left connect-

C13
@-I O.681lF

at point C, the current th rough R25 is
roughly equal to the current th rough
R4 2. (See equatio n I .) Thi s allows VA to
vary directl y proportional to any fluctua­
t ions in supply voltage.

FIG. 2-FUNCTIONAL DIAGRAM of the constant-current source. Th e op-amps are par t of a quad
device.

PARTS LIST

another condition that may affect the
constant-current sou rce and must be cor­
recte d for within the circuit. A constant­
current sink is esta blished when amplifier
IC2-a forces point C to the non-inverting
input voltage v.: W ith v.; held consta nt

Resistors ';' watt, 5% unless otherwise
specified

R1-90 mego hms, 0.1%
R2-9 mego hms, 0.1%
R3-900,OOO ohm s, 0.1%
R4-90,OOO ohms, 0.1%
R5-1 0,OOO ohms, 0.1%
R6, R7-1 megohms
R8- 909,OOO ohms, 1%
R9-1 .0 ohms, 1%
R10- 10 ohm s, 1%
R11-100 ohms, 1%
R12-1000 ohms, 1%
R13-10,OOO ohm s, 1%
R14-1 .96 megohm, 1%
R15, 196,000 ohms, 1%
R16-19,600 ohms, 1%
R17-1960 ohms, 1%
R18-196 ohm s, 1%
R19, R20, R38-10,OOO ohms
R21- 10,OOO ohms, 1%
R22, R23, R24- 20,OOO ohms, 1%
R25-20,OOO ohms
R26-22 megohms,
R27, R37-100,OOO ohms
R28-820 ohms
R29-232 ohms, 1%
R30- 1000 ohms
R31-150,OOO ohms
R32-200 ohms
R33-7500 ohms
R34-330 ohms
R35-120 ohms
R36-82 ohms
R39-10,000 Ohms, 10-turn trimmer pot
R40, R44-50,OOO Ohms, 10-tu rn tr immer

pot
R41-20,OOO ohms, t o-turn trimmer pot
R42-25,OOO ohm s, 10-turn trimmer pot
R43-30,OOO ohms, 10-turn trimmer pot
R45-R52-RA08-82 resistor array

(National) or eight-82 ohms, '/. watt
Capacitors
C1, C2, C3-47 flF, 15 volts, electrolytic
C4-1 flF
C5, C6, C6- 10 fl f , 15 volts, electrolytic
C8-5 flF, 15 volts, electrolytic
C9-250 pF
C10, C11 -0.47 flF
C12-0.1 flF
Semiconductors
D1-D6-1N914
Q1-2N3904
Q2-2N3905
DIS1-NSB5388 3'h -d igit LED display
IC1- LM346 quad op -amp
IC2-LM348 quad op-amp
IC3-LM340 5-volt regulator
IC4-DS75492 (Nati onal) MOS to LED

hex-d ig it driver
IC5-ADD3501 3%-digit digi ta l vol tmeter
IC6-LM336 2.5-volt Zener reference

source
S1-rotary switch, 5 ci rcui ts, 5 positions
S2-rotary switch , 6 circu its , 5 posi tion s
S3-SPST miniatu re slide switch
Miscellaneous hardware including case,

sta nd-off bushings, hookup wire, IC
sockets, etc.
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FIG. 5-INTERIOR VIEW of the DMM. Per fo rated board is used for the chassis. Wiring is point­
to -point. Precisio n resi sto rs in th e vo ltage divider, current shunts and ohmmeter circuits are
plugged into Ie soc kets.
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opposite , and R2l is one-half the value of
R23, the net input current at the sum­
ming point is equal to and opposite from
the current through R23. Thu s amplifier
ICl-c operates as a summing invert er
with unit y gain, again giving a positive
output. Th e circu it then becomes an aver­
aging filter with C6 connected across
R43 . Trimmer resistor R44 is used to
minimi ze out put errors due to input off­
set currents.

AC current measurement: To measure
AC current, the meter circuit is confi­
gured as in the DC current measurement
setup. Agai n, ICl -a through IC l-c (see
Fig . 4) per forms th e AC to DC conver­
sion with the final DC voltage at point A
being fed to and convert ed by th e
ADD3501.

Construction
Th e digit al multimeter described here

was developed as a prototype to prove the
suitab ility of the ADD3501 for use in an
inexpensive electronic test instrument.
Th e circu it is simple and the component­
count relat ively low so point- to-point wir­
ing or wirewrap on perforated board can
be used. An interior view is in Fig. 5.
N ote that all Vee connections should be
made to a single point and all grou nds
should be made to a single ground point.
Be sure to connect an O. I-f.LF capacitor
from each Vee IC terminal to ground.

It cann ot be overly stressed as to the
import ance of maint aining single-point
ground connections for the amplifiers.
Gro und-loop resistances coupled with the
offset currents and AC response can play
absolute havoc with system linearity, gain
and display flicker. Similarly, flickering
occur s if precaut ions are not taken when
consider ing the layout of analog, high-

switching-current and digital ground­
loop paths of the ADD3501.

Calibration
Calibration of the digital multimeter is

performed as follows:
1. Ad just R40 until the cathode of

the precision zener reference di­
ode (LM336) equals 2.49-volts.
This adjusts the diode's tempera­
ture coefficient.

2. Set the meter to measure 2 volts
DC. Short the + and - probe
inputs of the mete r and adjust
R45 until the display reads 0000 .

3. Now, apply 1.995 volts DC across
the + and - probe inputs and
adjust R41 until the display reads
1.995 .

4. Set up the meter for resistance
on the 2-megohm range. Select a
precision resistor whose value is
a little lower than 2 megohms and
adjust R42 until the app ropriate
value is displayed.

5. Apply a known 1.995-volt RMS
sinewave signal to the meter and
adjust R43 until the display reads
the same .

(Calibratin g the DMM to three deci­
mal places will be difficult for many read­
ers. You can do it if you have access to a
41

/ , - digit DMM. A friendly TV service
technician or a lab technici an in a local
electronics plant may help you with the
calibration. If, at first, you don' t need the
accuracy offe red by this instrument,
there are a couple of schemes that you
can use to get all the precision you'll need
for ordinary servicing and experim ents.

Calibration on the DC range is rela­
tively simple. A rough calibration can be
made using a fres h flashlight cell that will
give 1.54 to 1.55 volts. For a more precise
reference, you can use a 1.35-volt mercu­
ry cell. Most of these suppl y 1.354 volts

± 2 mY. Note that 1.4 volt mercury cells
are available but the y are not suitable for
use as voltage standards. Among the sev­
eral 1.35-volt mercury cells that are avail­
able are Mallory RM l2R, Bur gess
HG12R and Everead y E12N. The " N"
and " R" suffixes indicat e types suitable
for instrument voltage references and
high-temperature appli cations. If the
type 12 is not available, try to get a 42,
400, 401 or 625 with the " N" or " R"
suffix.

(I f your scope has AC /DC coupling
you can use it and your DC reference to
arrive at a reasonably accurate AC refer­
ence source. Connect the DC reference
cell across the vertical input and adjust
the vertical attenuator for deflection to a
convenient reference point above the zero
reference line. Without changing the at­
tenuator setting, switch the scope to AC
and connect an adjustable AC source to
the scope input. Adjust the applied volt­
age so its uppermost peak rests on the
same reference line as the DC voltage.

(The effective or RMS value of the AC
voltage equals 0.707 times the peak value
indicated on the scope. For example,
when a 1.35-volt cell is the DC reference ,
the equivalent RMS voltage giving the
same deflection is 1.35 X 0.707 or 0.954
volt.-Editor) .

Final note
The digital multimeter described here

was specifically developed with accuracy
and minimal cost in mind. For a more
elaborate multi meter, improvements to
the basic circuit of Fig . 1 can be made in
the following areas .

1. Increase the volts mode to in­
clude a 200 mV full-scale range .
(Refer to the ADD3501 data
sheet).

2. Decrease the full-scale current
measurement load voltage from 2
volts. to 200 mV.

3. Provide true-RMS mesurement
capability.

The first two categorie s may be satis­
fied by dividing down the ADD3501
feedback loop by a ratio of 10 to 1, thus
scaling down the full-scale 2-volt input
requirement to 200 millivolts. This not
only allows 200 mV impressed across the
V1N + and V1N - inputs to display a full­
scale reading but also implies that the
maximum voltage dropped across the cur ­
rent-measuring resistance is also 200 mil­
livolts.

No te, of cour se, that the values of the
current-measurement resistor ar ray must
be scaled down by a factor of 10 to 1. Also
note that a 200 mV full-scale input
implies a resolution of 100f.LV. At these
low input levels, offset currents may
effect linearity and gain of the AC/DC
converter and some clever circuitry may
be required to eliminate such problems .
A true RMS meter can be made by
replacing the AC to DC converter with
LH009l, a tru e RMS-to-DC convert er,
and appropriate interface circuitry. R-E



TROUBLESHOOTING
BETA TRANSPORT

MECHANISMS
Threading video tape from a cassette in to the transport mechanism blends

a mixture of mechanics and electronics that
seems simple-after you understand it .

FOREST BELT

THREADING THE TAPE begins when the tITead­
ing ring revolves counter clockwise.

~

CDco
o

of the threading ring in such a way that
a lead or No .1 guidepost fits up behind
the tape itself, more or less inside the
cassette. Simultaneously, the down­
ward motion lifts a cover on the front
of the cassette, exposing the tape.

Proper switching takes place auto­
matically when you push the cassette­
lift compartment down until it latches .
The cassette encounters a cassette-in
switch. A DC motor (located inside the
main chassis in the rear left comer)
turns on. The motor's pulley-belt drives
a worm gear that rotates a threading-

A STOPPER TAS ends threading ring travel
when threading is completed.

THE THREADING RING continues to revolve
wrapping the tape closely around the lace of
the video-head drum.

!%.

AS THE THREADING RING revolves, the lead
guide post catches the tape.

happen, you need to remove the cover
from the machine-an easy matter.

While you can derive a fair notion of
the actions from the photo in this arti­
cle, the better your familiarity with
how specific operations proceed, the
easier you can spot malfunctions.

To load a Beta cassette onto the ma­
chine, first depress the EJECT button.
That raises a compartment called the
cassette-lift assembly. Insert the video
cassette, and then press the cassette
compartment down until it clicks . The
cassette fits down over the front edge

Threading-ring drive
You can follow the action of tape­

threading best with a video cassette re­
corder in front of you. To watch all that

IN MOST OF TODAY 'S BETA-FORMAT

home video recorders, one direct-cur­
rent (DC) motor drives the entire tape­
loading mechanism. (Sony, Toshiba
and Zenith are the main Beta-system
brands.) In one exception, a drive belt
supplies the force from a main AC
motor. Yet the mechanics of actual
tape-threading remain the same what­
ever the driving force.

The DC motor drives a large thread­
ing ring. Running counterclockwise,
the ring draws the video tape out of the
cassette and wraps it in a giant semi­
circle around the video-head drum and
assorted guides and sensors.

The DC motor reverses, too. Run­
ning clockwise, the threading ring un­
wraps the tape; the takeup reel in the
cassette winds the tape slack back into
the cassette.

Of course, that explanation oversim­
plifies. Yet, it describes the basic me­
chanical operation by which video tape
from a Beta-format cassette is loaded
or threaded into the recording/playing
mechanism, and then withdrawn (un­
loaded or unthreaded). You can build
from this fundamental view to a more
detailed understanding of how a VCR
works. The loading/unloading opera­
tion involves both mechanics and elec­
tronics. For best comprehension, the
mechanics of a VCR may be the place
for you ' to begin your study . That's
where you generally should begin
troubleshooting any Beta machine's
loading/unloading faults.
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threading circuits are shown in Fig. I.
A CASSETTE-IN microswitch operates

from a plunger that is activated when
the cassette is in the lift compartment
and the assembly has been pushed
down to latch it. The switch applies 12
volts of regulated DC to the loading­
circuit board.

A LOADING-STOP microswitch connects
as an interlock between pin 2 of con­
nector CN4001 and pin 3 of CN4002.
This switch is located beside the thread­
ing ring . It stays closed at all times ex­
cep t when the threading ring reaches its
limit (when the tape is loaded). Thus,
at the start of tape loading, the switch
carries 12 volts from the CASSETI'E-IN
switch to the threading-control circuits.

With both microswitches closed, 12
volts goes to a standby-lamp stage (the
circuits are not shown in Fig. I). An il­
luminated standby lamp warns the op­
erator to wait until loading is finished
before pressing one of the RUN-mode
buttons . Some Beta-format machines
omit this warning light.

Forward-biased diode D4016 carries
12 volts DC to a charge-up circuit that
consists of R4011, R4055 and C4009.
This capacitor holds a 12-volt charge
even after the voltage is removed;
which is what happens when the thread­
ing-stop switch opens. The purpose is
to keep the threading motor turning an
extra moment or so until the threading
ring reaches its mechanical-stop pin.
That assures complete loading .

Diode D40 15, which is also forward­
biased, places 12 volts on pin 19 of the
threading-logic IC. (In digital logic,
that constitutes a logic high on pin 19.)
As long as the other input of gate AND­
2 sees a logic high, the output is a logic
high. Two logic-high inputs to gate
AND-3 gives another logic-high out­
put. that inverts in the gate immediate­
ly following it.

The logic low from IC pin 21 cuts off
transistor Q4003, placing a logic high
on the base of Q4010. Because it is an
emitter-follower (noninverting), Q4010
delivers a logic high through switch
segment S4004-1 to one side of the
DC threading motor. Switch-segment
S4004-2 grounds the other side of the
motor. The threading motor runs.

Now, let's review some of the ram­
ifications of various circuit elements
you have encountered along the way .
Some of them can , for one reason or an­
other. inhibit the operation of the
threading motor.

First, let's start with gate AND-2 . To
deliver a logic-high output, both gate
inputs must be high. However. if cer­
tain things malfun ction elsewhere in
the machine, an automatic-stop system
switches a logic-low signal onto this line.
A logic-low signal would inhibit gate
AND-2, and this would force a logic
high at IC pin 21, and, ultimately, a
logic high at IC pin 21, and, ultimately,

MOTOR DRIVE SIGNAL
(LOWWHEN ON)

LOADI NG
DC MOTOR

S4004·2
EJ ECT

Tape-loading electronics
Unless you know what happens elec­

tronically during the threading sequence,
you cannot always determine for cer­
tain whether a defect is a mechanical
or an electronic fault. Once you are
familia r with both sides, troubleshoot­
ing ca n pro ceed directly.

Sev eral e lectronic functions must be
taken into account during tape loading .
Many are safe ty interlocks that pre­
vent dam age to the machine. The basic

to th e DC threading motor. Toggle
levers hold the ring firmly against the
stopper. The tape is now in position for
any of the RUN modes: PLAY. RECORD.
FAST FORWARD. or REWIND.

Unthreading or unloading
When the EJECT button is down, the

vo ltage at the DC moto r reverses and
sta rts the threading ring revolving
clockwise. A few degrees of rotation
toggl es the cam-follower lever and
loosens the tape-tension arm .

Tape co uld suddenly go slack and
create a .. spill," but a lever lifts the
brake from the takeup-reel turntable .
Th e direction of the reel rotation winds
up any slack in the tape as it occurs.

Continuing clockwise, the threading
ring unwraps the tape from the video­
head drum-exactly the reverse of how
it operates in threading the machine.
Finally , at the end of the unthreading
operation. the cassette-lift mechanism
raises the compartment. The cover at
the front of the ca ssette closes . and the
cas sette can be removed.

04016
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FIG. 1-BASIC THREADING CIRCUIT contains many safety Interlocks that prevent damage to the
machine during the tape loading process. A microswitch detects when the cassette is In place.

dri ve shaft . On its upper end. the shaft
has anot her gea r that engages the large­
diameter threadin g ring.

The thread ing ring revo lves counter­
clockwise (as you look dow n at it). The
lead guidepost enco unters the tape as
the rot at ion brings the post outward
and then begins pulling the tape out of
the cassette.

The tape coming out of the cassette
travels around the video-head drum .
At first, the tape be ing pulled out by
the lead post is doubled. But, at inter­
val s, three additional guidepo sts on the
circumference of the threadin g ring en­
ter the tape loop. The se posts hold the
outer side of the tape loop away from
the vide o-head drum. The inne r side of
the loop , however, wraps very closely
around the face of the video-head drum .
Behind the drum, two fixed guideposts
also sha pe the outs ide dimensions of
th e tape loop.

Meanwhile. on the left-hand side of
the ca ssette . a lever-with a guidepost
that is also inside the cassett e similar to
the lead guidepost-has filled out a tape­
tension arm. That post has also drawn
some tape froin the suppl y ree l of the
cassett e .

Near the end of the threading-ring
travel, a cam-foll owe r lever moves the
tape-tension arm solidly out ward. That
completes the tape- wrapping procedure
around the video-head drum . As shown
in the photo . this action also positions
the tape so that it can pass the audio­
control head properly .

A stopper tab ends the thre ading-ring
travel. Microswitches open the circuit
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BRAKE
RELEASE

SOLENOID

04013

R4014 04009

gers a ST OP solenoid into action.
Figure 2 shows that other safety

shutoffs work through IC4001 and dupli­
ca te those shown in Fig. I.

In Fig. I, the delay system works
for the unthreading operation just as
for threading . If the unthreading is not
finished in less than 10 seconds , the
delay system shuts off the threading
motor.

Brake-release electronics
During the loading or threading op­

erations , the brakes on both the takeup
and supply-ree l turntables must be
freed. In some VCR 's a solenoid con­
trols the brakes; in others, a mechanical
link-up provides control. (In the rewind
and unthreading modes, individual
links manipul ate the turntable brakes
one at a time.)

Figure 3 shows the brake-release
solenoid electronics. When the solenoid
is at rest , the brakes are spring-applied
to both takeup and supply-reel turn­
table s. When activated, the solenoid
re leases both brake s. Inserting the cas­
sette and dropping the lift compartment
to its latched position turns on the cas­
sette -in switch. This action applies 12­
volts DC directl y to the solenoid.

The bottom of the solenoid goes to
ground through Q40 II, but only when the
transistor turns on . Figure 3 shows that
there are two path s to the base of
Q40 II . One is via PLAY switch S400I,
PAUSE switch S6080, R4006,and D4013.
This path turn s Q40lion only when
the PLAY pushbutton is down.

The other signal path goes through
LOADI NG-STO P switch S6506, D4016,
EJECT switch S4004-3, R4014 and
D4009. Inserting a cassette applies DC
to this enable path to Q4011.Therefore
the transis to r turn s on and the brakes
are released.

At the end of threading, switch S6506
opens and the brakes are set again.
The same procedure occurs if the EJECf
mode is se lected; the mechanical link­
ages control the takeup brake.

EJECT

PAUSESWITCH
S6080 R4006

PLAY

LOADING
STOP

o

r---R:I
(~--::,----------,
AD-L BOA!.D_ ~ r--- -+------- --- ---,

CASSETTE-IN

R EGI2V~

co mes from a safety system. It is im­
portan t that the takeup reel is opera­
tional when the threading ring begins
unwinding tape from around the video­
head drum. If not , the tape could wad
up in the mechanism. Slack tape must
be drawn back quickly into the cassette .
The takeup turntable depends on the
AC motor for its drive, so threading
should not begin unless the AC motor
is definitely runni ng.

The tum-on voltage (logic) for the
unthreading operation comes from this
relat ion-sensing system. The head­
switc hing pulse signal depends on the
rotation of the head drum, which is belt­
driven by the AC motor. Capacitor
C4024, shown in Fig. I, couples a
sample of the switching signal into the
threading-logic syst em.

Doubl er diodes D4012 and D401 4
rec tify the signal. Positive DC develops
across C4008, forward-biases D40 II ,
and feeds a logic high to pin 19 of the
LC . You have already traced through
the remainde r of the logic that activates
the th reading motor. Remembe r,
though , that the motor is now turning
backwards to unthread the tape.

One type of VCR uses circuits inside
the th reading-logic IC to verify the
video- hea d drum rotat ion. See Fig. 2.

Capacitor C4007 couples a sample
of the 30-Hz pulse-generator signal
to a sample-and-hold stage in the Ie.
Ca pac ito r C4012 is the charge-holding
ca pacitor. As long as the signal is pres­
ent, the logic output of the sample-and­
hold stage stays high. When this logic­
high output is fed to inhibit gate AND­
I, it keeps the gate operative and feed­
ing a logic high to gate AND-2 (Fig. I)
throug h threading IC pin 19.

When the signal ceases, indicati ng
that the AC motor has stop ped, C4012
disc harges- leaving a logic low at pin
23. The sample-and-hold output goes
low. Gate AND- I inhibits gate AND-2,
stop ping any threading action. The
sa me logic-low indication appears on
th e auto -stop signal line, and also trig-

LOADI NG 04016 0
STOPSWITCH EJECT SWITCH

S6506 84004·3

FIG. 3-BRAKE RELEASE ELECTRONICS control the brakes on both the take-up and supply reels.
Brakes are released when solenoid is energized .

p5
I

TO LOAD INGI
IC4001 CIRCUIT I
CX-141 I_ _ _ _ _ _ _ _ _ .J

23

AUTO-STOP SIGNAL
(TO STOP SOLENOID
DRIVECIRCUIT)

FIG. 2-THREADING LOGIC IC uses 3D-Hzsig­
nal to verify that the video head drum is l'Otatng.

Switch segment S4004-3 opens the
voltage path from switches S6505 and
S6506. Switch segment S4004-4 moves
to its Eject position and discharges any
voltage stored across capacitor C4009.

The tum-on logic for unthreading

Eject or unload
Eject mode is another term for un­

threading the tape , returning it to the
cassette and raising the cassette-lift
mechanism to remove the cassette.

Basically, unthreading can proceed
whene ver the F.JECf button is depressed.
Figure I shows that Main Eject switch
S4004 has four segments. Switch seg­
ments S4004-1 and S4004-2 reverse the
DC voltage that is applied to the thread­
ing motor from Q401O. The motor runs
in the opposite direction , and the gearing
sys tem now drives the threading ring
back clockwi se toward the tape-un­
loaded pos ition .

a logic low at the emitter of Q40 10. Thus,
the threading motor would .stop,

Let' s look at the delay-logic circuit
block shown in Fig . 1. The delay cir­
cuit acts as a switch that keeps IC pin
20 normally grounded. This in tum
sends a logic low to the delay gate and
a normal logic high to gate AND-3.

However, when gate AND-2 applies
a logic high to the delay input , it ef­
fectively lifts the ground from IC pin
20. Capacitor C4013 begins charging
through R4017. If the threading finishes
in the usual two or three seconds , the
threading-stop switch open s. the output
of gate AND-2 goe s low and IC pin 20
revert s to ground or zero .

But if something goes wrong and
th reading has not been completed in ten
seconds , capacitor C4013 attains nearly
full charge . The de lay gate inverts the
developed logic-h igh output from the
delay amplifier, sending a logic-low
input signal to gate AND-3. A logic­
high output thus appears on IC pin 21,
which shuts off the threading motor ,
thu s avert ing excessive tape stre ss or
breakage .
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If the inhibit input measures a logic
high, the auto-stop signal line is OK,
and the fault must lie inside the thread­
ing-logic system.

A less-desirable approach can be
used: Disconnect the auto-stop line and
feed a logic-high input to the inhibit side
of gate AND-2 . If all is well in the
threading system, loading or unloading
will start again. (Warning: Do not let
the loading continue. The fault located
"elsewhere" might cause damage,
which is the reason for including the
inhibit gate . Track down the trouble
that is causing the auto-stop signal
(a logic low).

Automatic-stop signals comprise
part of the system control network.
The threading/unthreading system you
just studied is part of the system con­
trol, as are the brake release system
and all mode pushbuttons. Here are
other stages you must investigate when
you detect a logic-low signal on the
automatic-stop line.

Tape-end detector-Metallic leaders
at both ends of the video tape in the
cassette indicate end-of-tape. Two coils
do the supply sensing . A supply-end
sensing ann holds one coil beside the
left-side tape 'path, next to the tape-ten­
sion ann. In the PLAY, RECORD, or FAST­

FORWARD modes, this supply-sensing
coil triggers automatic shutoff just be­
fore tape runs out. A fixed bracket holds
the take up-sensing coil next to the tape
path on the right side beside the thread­
ing ring. It works the same way, but only
during REWIND.

Figure 4 shows the switching that
connects the sensing coils. DC from
one of the forward-mode switches
couples supply-sensing coil L650I into
the feedback loop of an oscillator. The
signal from the oscillator is rectified
and filtered in the detector, and then

continued 011 page 91
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familiar with digital-logic diagnosis and
tracing, you know there are two ways
to check out inhibit operation of the
AND-2 gate.

You can check the top input with a
logic probe (or voltmeter). If the input
measures logic low, the warning must
be coming from elsewhere in the machine,
and you troubleshoot there for the fault.

SENSING COILS detect metallic leaders at both
ends of tape to provide an end-of-tape Indica­
tion that Is used to trigger automatic shutoff.Automatic stop signals

As you already know, due to the
load-inhibit operation of gate AND-2
an automatic-stop signal from any stage
in the machine can prevent loading or
bring it to a halt. Hence, when you set
out to troubleshoot a loading problem,
you may track the fault to some far­
away stage 'or section.

Now, refer again to Fig. 1. If you're

0802

FIG. ~DEW SENSOR CIRCUIT prevents operation If moisture condenses in the tape transport
mechanism. Moisture can seriously damage tape.

0803

S008
TAPE SLACK
DETSW

FIG. 4-END-OF-TAPE DETECTORCIRCUITuses sensing coils to detect the metallic leaders at both
ends of the magnetic tape.

Once the tape has been threaded, both
brakes can be released simultaneously
by pressing either the RECORD or PLAY

buttons (they're labelled FORWARD on
some machines):

The braking system is simple, but
you must remain aware of it. If a mal­
function leaves the brakes set during
the threading operation, the machine
will shut down when the ten-second
safety delay expires. That's because
turntable brakes prevent the tape from
being pulled out of the cassette.
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AFFORDABLE
NTSC COLOR-BAR
GENERATOR

A precision color-bar generator is desirable when servicing the color circuits of TV
receivers and all types of video recorders. This new instrument brings TV-station accuracy

to the shop at service-bench prices.

JACK DARR
SERVICE EDITOR

UP TO NOW , TH ERE HAV E BEEN TWO KIN DS

of TV test equipment: One kind is expen­
sive, accurate and designed for use in TV
stat ions and studios. The other kind is
inexpensive, less accurate and made for
TV service work. Now, the B&K-Pr eci­
sion Product Group of Dynascan Corp .,
6460 W. Cortland St., Chicago, IL 60635
has come out with an instrument that is
accurate enough for use in TV stations
and studios and, at the same time, versa­
tile and inexpensive enough to be valuable
in the better TV service shops. In fact ,
the price is a real breakthrough at $795.

Their new model 1250 NTSC (Nation ­
al Television Systems Committee) Color­
Bar Generator will generate the same col­
or-bar patterns used in TV stat ions with
the same accuracy. It will also make four
stock convergence patterns and all three
color rasters (or any mix of the thr ee) .
Th e RF output is on Channel 3 or Chan­
nel 4 and is crystal controlled. There is an
IF output at 45.75 MH z, also crystal con­
trolled. The sound subcarrier is at 4.5
MH z and may be frequ ency modulated
with either a I kHz or 3 kH z audio signal
that is generated internally. The audio
signal is also available at a jack labelled
AUDIO OUT for test ing audio equip­
ment, and ther e is a jack for an externa l
audio input signal.

Th ere is a composite video output that
can be calibrated to the standard 1.0 volt
p-p negative modulat ion, or can be varied
up to 1.5 volts P-P. This is another stan­
dard signal for making many tests on vid­
eo tape recorders, whether the big studio
types or the home units. Th e video can be
modul ated by any of the standard pat­
tern s. A very accurat e 3.579545-MHz

color subcarr ier signal is available. All
RF and video output impedances are 75
ohms and are equipped with BNC con­
nectors. Audio input s and outputs are
phono jacks.

NTS C
Now, just what is an "NTSC color Sig­

nal?" Back in the early 1950' s the re was
quit e a hassle over two different color-TV
systems. One was approved by the FCC
and tr ied out: That was the CBS system
which used a color wheel. Th e other,
developed by RCA, was the all-electro nic
color system, with all of the matri xing
done inside the picture tube . Eventuall y,
that was the system chosen.

A nationa l committee was appointed to
study the RCA and other systems, and
came up with a set of standards for t rans­
mitters and receivers. (That committee
was the National Television Systems
Committee.) In 1953, after some years of
testing, deliberation and probabl y quite a
bit of arguing, they selected what are now
th e NTSC Standards. Th e color TV sys­
tems now in use in Europe-PAL, and
the French S ECAM - were considered,
tested and not chosen.

Th e NTSC system has worked very
well so far ; there have been no major
alteration s since its adoption. One of the
headaches was coming up with a system
that was fully compatible with black-and­
white TV.

Th e NTSC Standards cover every­
thin g-the TV signal transmitt ed from
the station, color modulation, and you
name it. Thu s, TV station engineers now
had a set of standards to go by in sett ing
up their eq uipme nt; and receiver

designers used those standards for mak­
ing color TV receivers.

N ow we come to the nitty-gritt y: They
also specified an NTSC Standard color­
bar pattern that could be used in setti ng
up TV cameras, monitors, and color TV
receivers as well. There are several of
these patterns, intended for use in check­
ing the ability of TV equipment to repro­
duce the tran smitted signal exactly.

At first, only TV sta tions had genera­
tors capable of producing the NTSC pat­
tern . They were big and expensive, so
only very few (if any) TV shops had
them . Now, we have an NTSC generator
that is not only accur ate enough for a TV
station but also can be afforded by a ser­
vice shop. Somewhat simpler and less
accurate types had been developed for the
service shop, but they had some disadvan­
tages, especially if you wanted precision.

The NTSC color bars
Let's go into the NTSC color-bar pat­

tern a littl e more ; there's more to it than
meets the eye. Figure I shows the wave­
form of one line of the NTSC color-bar
pattern. On the screen it looks like an
ordinary color-bar pattern, with colors in
a different place than we're used to. Th e
first bar is pure white; next, in a logical'
progression comes yellow, which is near­
est to a white . Then comes cyan (blue­
green), green, magenta (blue-red ), red,
blue, and finally a black bar. It progresses
from the bright est color, nearest to white,
to the darkest, blue, which is nearest to
black . Th e color signals are carefully con­
trolled both in phase and in amplitude.
Each of the colors is fully saturated; that
is the difference between the NTSC sig-
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The Sta ircase
Another NTSC standard pattern that

is available with the model 1250 is the
"staircase." The reason for the name
shou ld be obvious from the waveform .
There are actually three different stair­
case patterns available, each with a differ ­
ent purpose. They are shown in Fig. 3.
The pattern in Fig. 3-a is just 5 steps of
video luminance without modulation . The
screen will show a pattern of vertical bars,
starting at left with black and going to
white . The steps are 20 IEEE units each.
These bars can be used to check for lumi­
nance response and linearity. It's the
same procedure as with the color bars :
Use a comparison pattern on one channel
of the scope. All steps in the signal at the
video detector must be exactly the same
amp litude as the signal from the mode l
1250. Turn the ' CHROMA switch on the
front panel of the model 1250 off to get
this signal.

Figure 3-b shows one of the two modu­
lated sta ircase patterns. Each step is mod­
ulated 20 IEEE units with chroma at
burst phase. To get this signal, push the
LOW STAIRCASE button. Figure 3-c shows
the high staircase-identical but modu­
lated at 40 IEEE units .

What can you do with these two unrno­
du lated staircase signals? You can make

called - I (which is chroma at a phase
angle of 303 0 from burst), a fully saturat­
ed 100 units white bar and the Q signal
(which is chroma at 33 0 from burst).
Both the I and Q signals are at a level of
40 units. The last bar you see at the right
is a black signal at the 7.5 unit reference
level.

The IWQ signa l is used main ly in stu­
dio phase measurements, in video proces­
sors, amplifiers, and similar items . For an
eyeball test, the first quarter of the pat­
tern shou ld be black, then you see pure
white, then black again for the rest. T ran­
sitions between black and white should be
sharp.

The NTSC color-bar pattern can also
be used for vectorscope analysis . That is
the method used in TV stations. The pat­
tern is basically similar to the familiar
"flower" pattern, but it has no petals;
each color makes a single dot on a vector­
scope . Fig. 2 shows a vectorscope ratio
graticule for use with the NTSC color­
bar pattern. Note the small boxes for each
color or combination of colors; each color
must fall withi n its box. If it isn't in the
box, there's an incorrect phase.

One novel test is possible with this
graticule and the model 1250. The mode l
1250 will make a pix raster of each prima­
ry color-red, blue, or green. You can
also use two colors at once to make com­
binations such as cyan. On the vector ­
scope only the dots for the color in use
will be seen . Very small phase shifts can
be detected by this method. Note that the
colors, burst, I, Q, etc ., are all marked on
the graticule.

LUMINANCE

CHROMA
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FIG . 2-NTSC VECTORSCOPE graticule. Each
color phase produces a dot rather than the
familiar "peta!."
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The - IWQ signal.

If you've ever seen a networkcolor-bar
signal (usually switched in by accident!)
you've probably seen black and white bars
across the bottom. That is another NTSC
standard signal, called the" - IWQ." It's
composed of equal parts of the signal
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1 1040 90
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it looks like a color-bar signal. On the
scope it doesn't! Therein lies a major
advantage. For examp le, when you feed
the NTSC signal into the antenna you
should see an exact duplicate at the video
detector output. (Set the scope to display
it at exactly 1.0 volt P-P). Feed in a video
signal from the model 1250 to the upper
channel of a dua l-trace scope. (All RF, IF
and video outputs may be used at the
same time .) If there is any difference
between the two waveforms, you have
problems in the RF or IF circuits of the
receiver. In fact, you can superimpose the
two waveforms to make comparison easi­
er. The model 1250 also provides scope
trigger signa ls at vertical and horizontal
frequencies, so that the patterns will be
steady. Any distortion or poor frequency
response, etc, will make the waveforms
look different.

~
HORIZONTAL 8 LANKING PEDESTAL

Fig. 1-NTSC COLOR BAR waveform for one horizontal line. The waveform is 1 volt p oP. and is
divided into 140 IEEE units. Note the d ifference in luminance levels of the different colors and the
staircase pattern.

nal and that of lower-priced generators.
With lower-priced generators, the color
bars are all at the same amplitude, and
some are over-saturated.

The NTSC composite video signal is
exact ly 1.0 volt peak-to-peak. It is divided
into 140 equal units, called "IEEF units ."
At first they were "IRE units" from
Institute of Radio Engineers, but when
this was changed to IEEE (Institute of
Electrical and Electronic Engineers), the
name of the units was also changed. Note,
in Fig. 1, that the zero -reference for the
composite video signal is the blanking lev­
el-the porches of the horizontal sync
pedestal. The tips of the horizontal sync
pulses are at -40 IEEE units ; the sync
pulse is approximately 0.3 volt. Note that
the black level is at +7.5 units . That is
called the setup level and is the black ref­
erence for the picture. Levels of lumi­
nance between 7.5 and I00 units produce
various shades of gray. The brightest
white is I00 units, or 100% and it is
equivalent to zero modulation of the com­
posite RF signal. The sync tips are at -40
units, which corresponds to maximum
modulation of the RF carrier-hence the
strongest signal. The advantage is that the
weakest signal-where interference can
cause snow-is in the white parts of the
picture where snow isn't so easy to see.

Now, we come to the really different
part: Note that each color is at a different
luminance level. Note also that there is a
difference between some colors. That was
done so that each color will have precisely
the right amplitude (of the chroma carri­
er) to give it full saturation-no more and
no less. Note that the luminance has a
"staircase" effect. That is a very impor­
tant part of it. The staircase is another
standard NTSC signal.

As previously mentioned, on the screen

LUMI NANCE 0 -40 0 77 69 56 48 36 28 15 7.5

CHROMA - 40 - 62 88 82 82 88 62 -AMPL ITUDE -
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cont inued 0 11page 93

T he front panel of the uni t is laid out so
that switching can be very easy. Th ere are
15 pushbutto n switches that are function­
ally divided into three groups. Th e NTSC
patterns are all selected by the right-hand
gro up, along with the FULL BURST, TOP

BURST (t hat one turns off the burst for
only the top fourt h of the scree n on the
color bars and raster pattern s: it' s used to
check the sync), CHROMA, -IWQ, LOW

STA IRCASE and HIGH STAIRCASE pushbut­
ton switches.

The next group, from right to left , are
the four converge nce pattern switches:
DOTS, CROSSHATC H, DOTHATCH, and CEN­

TER CROSS . Th ose are mechanically inter­
locked with the NTSC switches; if any of
those is tu rned on the other patterns are
tu rned off. Because of interlaced scan­
ning, you may see a small vertical jitter in
the converg ence pattern s. That is normal
and won' t affect convergence adjust­
ments. It does not indicate any problems
in vertical sync.

Last, but definitely not least, are the
RASTER switc hes: one for each primary
color and a rast er ON-OFF switch. The ras­
ter ON-OFF switch is interlocked so tha t it
turns off the NTSC or convergence
switches that are on. Th ere are th ree col­
or raster buttons; you can make eight dif­
ferent color rast er s with them. All
switches off produces black at the 7.5
unit reference level. Thi s is used for
adjusting the receiver brightness control.
Pur e red, green, or blue rasters are for
purit y adjustments . Red was used in
many older sets and some new ones. In
some sets with in-line pix tubes, the green
raster is for purity. By pushing any two at
once you can get the combination of the
two colors. Red and green give yellow,
and so on. Th e three pure colors could be
hand y for check ing the guns of a picture
tub e for equal emission. Pushing all thre e
primaries at once gives you q pure white
raster at a 75-unit level.

Th e IF output can be used for tuner
substi tu tion. It has a level of 10 mV with
no load, which is ample.

If you use all possible combinations of
switching, you can get a total of 28 differ­
ent pattern s! Th e manu al lists them.

For TV and VT R testin g, the compos­
ite video signal is available thr ough a jack
on the front panel. It has a gain cont rol
that will vary the level from 0 to 1.5 volts
Pop. Turning the control fu lly counter
clockwise until a click is heard sets the
output at the standar d level of 1.0 volt
Pop with the sync negat ive going. That is
the sta ndard video input used for many
VTR tests. Any of the patterns can be
used to modulate the video signal. You
can feed the NTSC color bar signal into a
VTR, record it, then' play it back to make
sure it comes out the same as it went in. If
you have sound prob lems in the VTR,
you can feed an R F signal into its tun er,
with either of the two audio frequencies
as modulat ion.

o.

2 0 4 0 60 BO 100o0-40 0

On the bench
Th e model 1250 can be a fast and accu­

rate aid to any kind of service work: color
T V sets, VTR's, VC R's, or you name it.

you check so you can be sure there is no
difference between low and high modu la­
tion levels.

Th e chrome phase must not shift as the
lumin ance is varied from 0 to 100%. If it
does, .you have different ial phase-shift
pro blems. To check that, the sta ircase
patt ern is displayed on a vectorscope with
chroma modulat ion. If there is any differ­
ential phase shif t as the luminance steps
up , it will show up as an angular shift of
the dot on the graticule. Use both low and
high modulat ion to make sure.

WAVEFORM
( I HORIZONTAL LINE OF PATTERN)
HIGH STAIRCASE
WITH CHROMA OFF

HIGH STAIRCASE b.
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c.
FIG. 3-NTSC STAIRCASE waveforms. The waveform shown in a contains only lumin ance and
produces a series of bars on the picture sc reen from black to white. The low st aircase waveform
shown in b contains 20 IEEE un it chroma modulation . The high stairc.rse waveform shown in c
contains 40 IEEE un it chroma modulation. The 'waveforms shown in band c are used to measure
differential gain.

tests that up to now have been very diffi­
cult. Th ey are for differe ntia l gain and
different ial phase. Either of these can
cause color distortion. Th e TV studios
use th ese two signals for checking video
processi ng equipme nt of all kinds-vjdeo
monitors, VTR's, etc. Now, with these
two waveforms, you can check for th ese
para mete rs.

Different ial gain mea ns that the chro ­
ma amplitude shou ld not vary as the
lum inance is varied. That is done for you
automatically; the sta ircase steps the lu­
minance from zero to maximu m; the
amplitude of the chro ma signal must
remain the same as th e input. Any varia­
tion means that something is wrong in the
equip ment. The two modulation levels let

IEEE LOW STAIRCASE
1---=:::;;;;..====----1 UNITS

100
90
BO

l8
50
40
30
20
10
o

-10
-20
-3 0
-4 0

IEEE
1 - --:::::;;;;_;::;::::::::::=:::-------, UNITS

100
90
BO
70
6 0
50
40
30
20
10
o

- 10
-20
-30
- 4 0

71



An inexpensive wide bandwidth preamplifier in kit form tha t
has many applications on your workbench.

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

be done in several ways; for examp le: a
pot used as a voltage divider at the inpu t,
or by vary ing the bias on a transistor. Th e
easies t way for me was to vary th e ap plied
voltage. Th e BAX- I specifies 9 to IS
volts but it works fine at much lower volt­
ages , too.

By th e way, Int ern ational has several
other int eresting lit tle kits that I rea lly
want to invest igate. If you have used any
of th em in unu sual ap plications, how
a bout sha ring your exper iences with me
and other readers?

Technical training
In past columns I have men tioned from

time to time the need for th e ser ious hob­
byis t to learn more than just tinkering
will provide. Th e real pleasur e of elec­
tronics is fou nd beyond the stage of fol­
lowing " cookb ook" building pl ans
(though tha t is a good place to begin) .
T he satisfaction that comes from experi­
menting, modifying and, ultim ately, de­
signing is hard to beat.

Go ing beyond th e simple matter of just
following inst ructions requires a basic
knowledge. Several suggestions have been
made for acquiring tha t base . Among the
suggestions was independe nt st udy-a
method probabl y most suited to a majori­
ty of the hobb yists.

One of the prob lems with independent
st udy has been findin g the r igh t materi­
als. I have told you about study materials
fro m the Hea th Compa ny and the Ameri­
can Radio Relay Leag ue, amo ng others.
Recently, I have discovered some exce l­
lent materi als from the McGraw-Hi ll
Book Co mpany.

McG raw-H ill publishes textb ooks on a

Photo timer
J . D. Min er of Lima, OH has written

about adapting a clock modul e for photo­
graphic use. Color processing, as you
know , requires several sequential timed
steps. Of cou rse you can do that, J .D. It
will start at zero and read elapsed minutes
and seconds.

Most, if not all, modul es have a reset

wide range of techn ical subjects. In th e
electricity and electronics area, the list
goes on and on from servicing to applied
mat hematics. Of particular interest at
th is point ar e a couple of texts that I have
had an opportunity to examine quite thor­
oug hly. They are: Electronics: Principles
and Applications by C. A. Sch uler , wi th
its Activities Manual ($16.00 and $7.50,
respective ly) and Digital Electronics by
R. L. Tokheim, with its Ac tivities Manu­
al ($8.50 and $5.75) .

As a professional educator , I have
exam ined man y textbook s over th e years .
Those two are near if not at th e top in
inst ructional qualit y. Both are unu sually
well-written and well-presented. Organi­
zation of content, clarity of circ uit dia­
grams, and explan atory text are outstand­
ing. Best of all, from our standpoint, is
that those textbooks are as well suited to
independent study as the y are to class­
room use.

I recommend either or both of those
books, depending upon your interests and
needs, for building that base of knowl­
edge which will enable you to get the
most from your hobb y. If you choose to
go that route, I also recomm end that you
get the corresponding Act ivities Manu­
al(s) . They are not necessary to an under­
standing' of th e texts but they will be an
additional help.

The Manuals contain specific lab-t ype
activit ies to illustr at e and "n ail down" the
conc epts in the texts. Co mponents that
may be needed to carry out the activities
are readil y available and inexpensive.
(You probably have most of th em in your
junk box.)

It is unlikely that you can find those
books and manuals locally. Exact prices
and ordering inform ation can be secured
from Gordon Rockmaker, Ed itor in
Chief, Electricity/ Electronics, Gregg Di­
vision, McGraw-Hill Book Company,
1221 Avenue of the Americas, New
York, NY 10020.

Again, I urge those of you who have
not done so to do some studying and
enjoy your "work" more!

9-15
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330n 330n +

.
011
2N5130

FIG. 1
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A WHI LE BACK I WAS WORK ING WITH SOME

low-level RF circu its and discovered that
my frequency counter would not pick up
those feeble signals. Needing that info r­
mation, I had two choices. One was to
rebuild the counte r-input stage to provide
more gain. Th at seemed to be too much
trouble so I chos e to add a preamplifier.

International Crys ta l (10 North Lee
St. Oklahoma City, O K 73102) has a lit­
tle two-stage, broadband -amplifier kit
that looked good for this app lication . The
BAX-l has 30 dB to 6 dB gain over a
ra nge of 20 H z to 150 MHz-that was
just what my counter needed. I put it
together in about ten minutes and tempo­
raril y inserted it between the RF circuit
and th e counter.

The setup worked so well that I started
taking th e counter cabinet apart to stick
the amplifier inside . Fortunately, I decid ­
ed to try a' few more things before wiring
it in. Here is what happ ened .

With th e BAX-l in th e input line, my
AC voltmeter was much more sens itive.
Of cou rse, all measurements were re lat ive
instead of absolute but tho se rea lly weak
ones wer e in th ere.

The BAX on the output of a litt le crys ­
tal oscillator made an exce llent low-power
transmitter. Placed between the antenna
and a shortwave receiver, it amplified the
incoming signals and thus enab led the
rece iver to pick up weaker signals.

That's just for sta rte rs . There is no rea­
son why the BAX can' t be used to
inc rease th e sensitivity of a microphone. I
want to try it on my TV antenna and on
the FM in the car. Th e BAX is quite

. versati le and, in some applications, should
be even better with a tuned circuit or fil­
ter befo re and / or after it. Need less to
say, mine hasn't gotten into the coun ter
cabinet yet and probabl y won't, at least
for a good long while .

Th e BAX-I ($6.67 including postage
in L!.s.A.) cont ains a circuit board, all
parts, and mounting hardware. You can
get th e kit or build your own fro m
scratch. With International's permission,
the circuit is shown in Fig. 1. There is
nothing critical about its const ruction .

In a couple of applications I found tha t
some method was needed to vary th e gain
(there was too much) . Of course, that can
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WE'RE FIGHTING FOR YOUR LI FE

capability. Take the National 53 16 as an
example: Activa te the seconds display
(pin 32) and then both th e slow (pin 33)
and fast (pin 34) set. T he clock reset s to
midni ght and the disp lay, showing min­
utes and seconds, starts at zero.

As a matt er of fact, the off-t he-shelf
comp ie r ical clocks that I have seen do
exact ly the same thin g. You might make
it a littl e more conven ient as a tim er by
wiring th e slow and fast pins to one dou­
ble-pole switch.

But. J .D., let me pass along another
way you may like. So me 25 years ago.
when I was deep into photography, I ran
acro ss an ar ticle in one of the photogra­
phy magazines about using a tape record­
er to tim e color processing. What I did
was to make a tape record ing of some
favorite music and, at appropriate times,
faded to instr uctions; e.g., "in 30 seco nds
do thu s-and -so. . . . now." No t only did
th e tape do the timing and free me from
watc hing th e clock, but it provided in­
st ructio ns and music to " agitate" by! R-E

0106 Displays either
hours and minut es,
month and day, or

seconds. Requires only
2 rnA of current while

ignition is off. Also
operates on 9V

battery. Mounts easily
in compact two-inch

enclosure (Not included)

AUTO CLOCK CALENDAR KIT••"I .

BIG 2]1 /1
DISPlAY!
SOLID STATE

CLOCK/CALENDAR KIT
0101 otsptays time of day, date or alternate between
both automatically, May be connected to 8 ohm
speaker for alarm clock. Operates from 120 VAC 60 Hz.

$49.95 Walnut case extra, $24.95

6100 Indispensable aid
to digital IC design.
2 pushbuttons, 2 read­
outs, 4 switch outputs,
8 LEOs, 2 generators,
2 counters, 5V supply pins.
Shown with CSC QT47S
Breadboard (not included)
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KIT

$110 0 0

A S S E M BLE D

$200 0 0

D ea le r inquirie s invite d
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• St ereo .. . Eleven Band s Per Cha nnel • Extremely Low
Noise & Dist orti on . LED Peak Indicat ors . Center Detent
("fla t") slide rs. Built-in"record" Switc hing. Line and Micro­
phon e Level Inputs/Outputs . Reg ulated Power Supply.
Fu lly Guaranteed. Horizon tal or Ver tical Cabin ets. Kit or

Fu lly Assembl ed . Plus Much, Much More !

Absolutely equals or exceeds ove rall perfo r m a nc e
and features of any graphic equalizer m a de today!

Name
Address Ca rd No.

Exp . Bank
City State_ _ Z,p Date No. _

AARON·GAVIN INSTRUMENTS, INC.
17231 C ori a Avenue Tu s tin, Californ ia 926 80

Yes! I've enclosed s ; RUSH me: cabinet D I~;~:hure
_ _ -assembled equa lizers at $200 .00. p.p.d.
_ und'3,>embled equalizer kus <,it$110.00, p.p.d. O Horizontal (flat) 0 Vert ical (up-right)

Ca/rfornlQ reSIdent s lnclud(' 6··.. sa les lOX

Solid state component tester works in or out of
circu it. Simple hook-up to any standard
oscil loscope. High , medium and low range
switch for matching the impedance of the
component being tested.
Dealer Net $54.95
See the Yellow Pages for the Stocking Distributor or
PTS Servlcenter Nearest You.

PTS ELECTRONICS, INC.
The Only Name You Need To Know

P.O. Box 272 Bloomington, IN 47402 812-824·9331

PTS
8001 ~~fI
Component
Analyzer



Here 's a look at the various ways you can interface a micro-.
processor to a 7 segment LEO display.

J. TITUS, P. RONY, D. LARSEN and C. TITUS

REGARDLESS OF TH EIR APPLI CATION, MOST

microc omputers need peripheral I/ O de­
vices for the input and output of data.
The more common outp ut devices in­
clude 7-segme nt displays, 5 X 7 dot­
matrix displays, pri nters and CRT dis­
plays.

T his month, we' ll look at several meth ­
ods that can be used to inte rface 7-seg­
ment displays, as well as different pro­
grams to " drive" such displays that are
widely used in electronic games, calcul a­
tor s, point-of-sa le (POS) terminals, gaso­
line pumps , childre n's toys and taxicab
meters.

One of the simplest methods for inter ­
facing a 7-segment display to a micro ­
computer consists of latch ing the appro­
priate data values from the data bus
under software control (see Fig. I ) . Th e
latch 's inputs (7475) are wired to the
computer' s bidir ecti onal data bus, and
the latch 's outputs are wired to a 7-seg­
ment decoder/ driver (7447) . Th e decod­
er's outputs (current -sinking) are wired
to the 7-segment display with 220-ohm
current- limiting resistors. When an

DO
01
02
03

OUT
125
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07

1
2
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Fig . 2

TABLE 1-DISPLAYING A 39 on the two-digit display

I TH IS SECT ION OF A PROGRAM OUTPUTS THE
IBIT PATTERN 00 111 001 (OCTAL 071 , HEX 39)
ITO AN OUTPUT PORT EQUIPPED WITH TWO
I SEVEN-SEGMENT DISPLAYS.
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6 I 4 220.11
(7)

Fig . 1

I LOAD A WITH THE FOLLOWING IMMEDIA TE
IDATA BYTE (HEX 39 , BINARY 00 111001)
l OUT PUT IT TO THE TWO SEVEN-SEG MENT
I DISPLAY S EQUIP PED WITH LATC HES
I CONTINUE WITH THE REMAINDER OF THE
I PROGRAM

OUTI2 5 instru ction is executed, the con­
tent of the 8080's A reg ister is latched by
the display interface, and the two BCD
numbers represented by D7- 0 4 and
03-00 are illuminated on the two dis­
plays. The instructions listed in Table I
cause a " 39" to be displayed.

To display a 10-digit number using this
met hod, 10 latches, 10 decoder /drivers,
70 resis tors and 10 seven-segment dis­
plays will be required . One met hod .of
reducing the "parts count" for this inter ­
face is to use a device such as the 8255
Programmab le Per ip heral In ter face
(PPI) integ rated circu it. Th is device can
be used as three independent 8-bit output
ports, so it is the equivalent of six 7475
latches. Therefore, two 8255 PP I IC' s,
along with 10 decoder / drivers, 70 resis­
tor s and 10 seven-segment displays would
be required in the interface . An obvious
disadvant age of thi s method is the large
number of IC's required. However, one
advantage is that the software needed to
dr ive this interface is relatively simple.
Also, the microcompu ter only has to out­
put thi s informati on once to the interface
for the informat ion to be continuously
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di splayed . This, of course, is due to the
latch es or the 8255 IC's in the interface.
T hus, th e micr ocomputer can output nu­
mer ic informa tion once and then go on to
perfo rm any other required operations.

A nother interfacing meth od is digit
mu ltip lexing. Mul tiplexing reduces the
display-interface elect ro nics (number of
parts) to a minimum; however, at the
expe nse of longer and more complex dis­
play-d river softwa re. Multiplexing a dis­
play consists of enabling or turning on.
one particul ar ' digit with a digit-enable
code and provid ing the BCD numeric
infor mation for that digit to a multidigit
di splay inter face. In thi s way each digit is
turned on, one at a t ime, as the actual
BCD data for eac h digit is provided. Mul­
tipl exing is usually only used with multi­
digit displays.

As an example, let's suppose the num­
ber " 237" is to be displa yed on a 3-digit
mult iplexed display. To display thi s num ­
ber the BCD value for the digit "7 "
would be output to th e int er face along
with the digit-enabl e code for the right­
hand display. After a short peri od (I J.ls to
10 J.ls) th e BCD value for number "3"
would be output a long with the digit­
enable code for the middle digit. Again,
a fte r a short delay, the BCD value for the
number " 2" and th e digit-enable code for
th e left-hand display would be output to
the interface . By per forming thi s se­
qu ence 50 or more times every second,
each d igit in th e display appears to be on
all the tim e. This displ ay method is used
in hand-held calcul ators . Even though the
digits are being turned on and off, it hap­
pens too fast for the eye to see. Th e inter­
face for a 10-digit multiplexed display is
shown in Fig . 2.

Wh en an o UTI25 instructi on is exe­
cuted, bit s 03-00 of register A det er­
min es which one of the 10 digits in the
display will be enabled (turned on) .
Therefore, th ese 4 bits constitute the dig­
it-ena ble code. Bits 03-00 are latched
(7475 ) and are decoded with a one-of-IO
decoder (7442). The decoded outputs of
th e 744 2 are wired to the common cath­
odes of the individual digits in the dis­
play. Bits 0 7-04 provide the BCD code
of the value to be displayed (0-9) . These
bit s are also lat ched (7475) and are
decoded by a 7-segment decoder/driver
(DS885 7, manufactured by Nati onal
Semi conductor , Sa nta Clara, CA) :

A n additional display meth od involves
th e use of an exte rnal display controller
IC to control th e multiplexed display.
The Intel Corpora t ion manufactures
some of the se IC 's that are compatible
with the 400 4/4040, 8080 and 808 5;
these l'C's are th e 4269, 8279 and 8279-5 .
Nat io na l Sem iconductor Corporation
also has developed two display controller
lC's that can be used with 6-digit dis­
pla y s . One o f the d evices (the
MM74C91 2) can be used to display 0-9
and t he other (the MM74C917) can be
used to display hexadecimal numbers.R-E
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More informa tion on computer products is availab le.
Use the Free Information Card inside the back cover.

and lower case AS CII charac te r set , plus a TMS
2716 socket fo r op t ional 128-character set ; plus
2K RAM . User can cr ea te own graph ics fo r stor­
age on PROM , disc or tape. The board can be
used to disp lay up to 256 charac te rs simulta­
neously, eit he r in inverse or normal mode, at half
or full int ensit y. The board is ad dr essab le to any
2K bo unda ry ; ad dress ing allows mu ltiple boards
at the same ad dress . Ava ilable softwar e includes
GMXBUG video-based 3K ROM monitor, sepa ­
rate driver ro ut ines and a program th at lets you
c reate yo u r own c harac te r s. Pric e :
$458 .76. -Gim ix, Inc ., 1337 W. 37th PI., Chicago,
IL 60609. R-E

fu lly buffe red address and data lines. The board
co mes asse m bled and rea dy for EPROM inser­
tion . Price per bo ard , $99.5 0; 2708 EPROM 's,
$ 12.50 each.-PEC, 21720 Alcazar Ave., Cuperti­
no, CA 95014.

55-50 BUS VIDE O BOARD has an 80 X 24 for ­
mat wit h hard ware scr olling , X-Y addressable
cursor and multiple-ch aracter gener ators that
allow user- pr ogr ammable character sets . The
board co ntains a 2716 EPROM with 128 upper
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16K EPROM BOARD uses 2708 16K mem ories
co mpa t ib le with Digit al Group 2708 systems.
Featu res 8K or 16K selectabi lity wit h each 8K
mem ory block jumper to any 8K boundary and

and 48- line expa nsion int erface. Also availa ble
are an asse m blerledito r, extende d mach ine-code
monitor and co mp lete software library. System is
powered by + 5-VDC 3-a mp supply (not inc lud ­
ed), and is also availab le as Challenger 1P com­
plet e wit h case and on- boa rd power supply. Sug­
gested retail pric es: Superboard II, $279; Chal­
lenger 1P, $349.- 0 h io Sc ie nt if ic, Inc" 1333 S.
Chill ico the Rd ., Auro ra , OH 442 02.
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SINGLE-BOARD COMPUTER SYSTEM, Sup er­
board II. is a co m plete personal comp ut ing sys­
tem on one board . It provides 8K BASIC in ROM;
8K RAM; 6502 microprocessor; user-program ­
mabl e 53-key key board ; video displa y int erface,
audio casse tte int erf ace; machin e-code monit or;
and 1/0 ports. Video disp lay pr ovides upper /l ow­
er case, graph ics and ga me characters for up to
156 X 256-po int reso lut ion . Ava ilab le options
include expande r board with 24K RAM, du al mini­
fl opp y disc ; port adapte r for printe r or mod em;

PARALLEL INTERF AC E, model. VPI- 1, is an SS­
50 bus-compatible bo ard pr ovid ing four 1/ 0 port s
to interface keyboard, printers, etc ., with CPU's.
Two MC682 0 perip heral int erface ada pte rs , two
MC6522 versatile int erf ace adapters or a co mb i­
nati on of both give a tot al of 40 1/ 0 lines (36 of
th em for input/out put, 4 for input only) to hoo kup
to IC po wer dri vers and buffe rs. The MC6522 has
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two programmabl e timers that pr ovide fo r real­
tim e int errupts and wave form ge nerat ion. Ad­
dress select ion and port selecti on are DIP-swit ch
or jumper- select ab le. Pri ces: model VPI-1 boa rd,
$32. 50, plu s $2 .50 pe r orde r shipp ing and han­
dling; docum ent ati on , $5 ppd. Ohio residents add
sta te and local ta xes where applicable.-F & D
Associates, 1210 Todd Rd., New Plymouth , OH
45654.

Allow 4 to 6 weeks fo r delivery

AMELECT

SIZES
Diagonal Clock-14" ta ll on base

Grandpa Clock-19'1." tall

If you love contemporary design but want the
more trad itional, here is the clo ck for you. In
crea ti ng our own version of the ever pop ular
Grandfather Clock,we usetheelectroniceye to
display each second, minute, and hour, and
also the simulated pendulum motion.

The diagonal model which has no simu­
lated pendulum is available for wall mounting
or with base as a desk clock.
. Our synthesized sounds composed of t ic
toe, modified Westminster Chimes and
Bongs are ava ilable for any AMELECT clock .
The chimes and bongs are com posed of six
frequencies, providing realistic bell sounds.
They are totally with in clock cabinet.

The AMELECT cloc ks, cabinets may be
you r choice of Cherry, Mahogan y, Maple, or
Walnut hardwoods.

A truly d igital movement with tradit io na l
ana log display. The time is shown by three
electronic eyes as they move within three
concentric circles.

INC 0 R P 0 RA T E D

Postoffice Box 367

GOODLAND, INDIANA 47948

Phone 219-297-3320
CIRCLE 69 ON FREE INFORMATI ON CARD

Assem bled Kit Base

CL7401A Diagonal $79.50 ' $59.50 $9.60
CL7402 Grandpa $99 .50 $75.50
Chimes $45.00 $39.00

Indiana residents include 4% sales tax.
Shipping and Hand ling $3.50

To order write or call 1-219-297-3320
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RELAY MULTIVIBRATOR

A MONG THE EARLIER MULTI VIBRATORS.

o ne of the sim pler models was a device
using two relays and one or more capaci­
tors and resistors to co ntrol the timing
cyc le and operating freq uency. W hen it
comes to small size and speed, all is in
favor of the solid-sta te electronic multi vi­
brator .

cur re nt ac t ivates relay RY I and causes its
norm ally closed contac ts (RYI -I ) to
open. When the C I' charging curre nt falls
below the hold-in rating of RY I, the
relay releases and closes cont act RY I-I .

At that moment, the coil of R Y2 is
connected across C I. Th e capacitor sta rts
to discharge and th e discharge curre nt
energizes RY2 and causes cont act RY2- 1
to open. Wh en the dischar ge curren t
dr ops below RY2's hold-in current rat-

NEW IDEAS
This column is devoted to new ideas,

circuits, device applications, construc­
tion techniques, helpful hints, etc.

All published entries, upon publica­
tion, will earn $25 plus a Circuit Board
Holder, Stand ard Base and Tray Base
Mount from Panavise Products, Inc.
(See photo below.) Selections will be
made at the sole discretion of the edito­
rial staff of Radio-Electronics.

DatePrint Name

Street

Signature

Title of Idea

I agree to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. I declare that the
attached idea is my own original materi­
al and that its publication does not vio­
late any other copyright. I also declare
that this material had not been previ­
ously published.

RY1·1

RY1 ·l

RY2

RY2

ing, contact RY2-1 closes to start the
cycle anew. Th e multivibrator will switc h
back and forth betwee n the relays at a
freque ncy gove rne d by the capacita nce of
C 1, the resista nce of th e relay coi ls, the
ap plied voltage, and the hold-in curre nt
of the relays. As the relays cycle, switc h­
ing operations can be carried out as
needed by auxiliary contact s on either or
both relays.

A potentiometer can be inserted be­
tween the relays as in Fig. 2 so you can
vary the cycling.-J. Ofer

Cl

Cl

FIG. 2

FIG. 1

RYl

RY2·1

DC

Slf RY2·1

DC RYl

Sl

f

However, from tim e to tim e we may
need the simplicity of the relay multivi­
brator . Most circuits shown in literatu re
use th e charging of a capaci to r to control
th e t im ing and one or more resis tors to
limi t the dischar ge current so it won't
dam age the relay contacts . Th e circ uit in
Fig . I was developed around two relays
and a single capacito r to per form th e
sam e tasks as th e more elaborate cir­
cu its.

Ci rcuit operation is as follows: W hen
switc h S 1 is first close d, the C 1 cha rgi ng

Mail your idea along with this coupon
to:

New Ideas
Radio-Electronics
200 Park Ave. South
New York, NY 10003
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~HITACHI VIZ RM TRIPLETT

ePHILIPS HICKOK 'FLUKEI====®

• Peak hold on voltag,
and current function

• Selectab le audible
indicator for
continuity
or level detection

• 3V2-digit resolution

• 0.1% basic dc accu

• LCD display

• Overload protection

• 3 Yz -digit resolution

• 0.25% basic de accur,

• LCD display

• Overload protection

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

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

temperalure (K-type
thermocouple)• Two year parts

and labor warranty

~IF==L=U=K=E=' ® DIGITAL MULTIMETERS

• Seven functions
dc voltage
ac voltage
de current
ae current
resistance
diode test
conductance (lIR)

• 3Vz-digit resolution

• 0.1% basic de accuracy

• LCD display

• Overloadprotection

• Free case

$139

Mode18022A:
The Troubleshooter

New Sweep/Function Generator
oY4U4M,',', MODEL 3020
L::.::l.J\1..__ .... • Four instruments in one

package-sweep generator. fum
tion generator. pulse generator.
tone-burst generator.

• Covers 0 .02 Hz-2MHz

• 1000 : 1 tuning range

• Low-distortion high-accuracy
outputs

• Three-step attenuator plus
vernier control

• Internal linear and log sweeps

• Tone-burst output is tront-panel .
externally programmable

Model 8020A:
The Analyst

$179

• Measures capicitance
from 0 .1pF to 1 Farad

• Reso lves to 0 .1pF

• 10 ranges for acc uracy
and reso lution

• 4 dIgit easy-to -read LED
displa y

• 0 .5 % accuracy

• Special lead insertion
jacks or banana Jacks

• Fuse protec ted

• Uses either rechargeable
or disposable battenes

• Overrange indication

• WIDE RANGING- frOTl 100.9 pF full scale
(0.1 pF resoutoo)~ to 1900)JF full scale. in
eight ranges...virtual~ everycaoacnarce yw'lI
ever needto measure.

• FAST AND EASY TO USE- Direct reaclng.
p.JS!tx.rttCJ1 ranges. .list pleg in ard read

• EXCEPTIONAlLY I'CCUAATE- prCNdes
± O.l % basicaccuracy.

• TOUGH ANDCXJMPPCT - &Jill to take rcogh
usage wittaJ1oss of caliJratenaccuracy. Rts
ard g:>eSanywhere: takesvery ~ttIe bench
space: amayshardy for q.,id< caoacnarce
checkaJt. matching. calbratiorl, ard tracking.

• PORTABLE- Palmsized, light.......,;ghl, operates
~ to awroximately2CXJ roors CJ1 a single fN
akalinebattery.

• COSY READING - big, clear, higtH:a1trast
3y,<igit LCD display, a full 0.5' high, readable
anywhere.

• VAlUE PPCKED - Outstarding rneasurerrent
capabolity ard deper'dability. Outpertorrrs ce
trre-ccostant meters. ard evenbrO;Jes costing
2 to 5 timesas rruch.

• RELIABLE - warranteed for 2 fullyears.

MODEL 3010
• Generates sine . square and triangle

waveforms

• Variable amplitude and fixed TT L square-
wave outputs

• 0 , 1 Hz to 1MH z in six ranges

• Push button range and func tion selsct ron

• Typica l sine wave distortion under O.5 ~o

from 0.1Hz to 100kHz

• Variable DC offset for engineering

,~ applications• veo external input for swe ep' frequency
tests

AVAILABLE NOW
$8995

New Portable Digital Capacitance Meter

m<liIUQJ,t, MODEL 820

Call For Our Price

$149

LX304 DIGITAL MULTIMETER

FAST, EASY, ~
ONE HAND NEW
OPERATION

HICKO K

~_~ATAPRECISION
Model 938

0.1 %, 3Y2·Digit, LCD DIGITAL
CAPACITANCE

METER

78

C/)

a
Z
o
a:
I­a
UJ
-I
UJ

6
is
-ca:



~I LEADER
• Non-Linear Systems ~.l:.ATAPRECISION

Lights Up. Sounds Off . Measur es.
Identifies. Disp lays.

• A multipurpose, portable . transistor checker
automatically better for laboratory, shop
and school.

• Checks transistors. FETs. diodes . good or bad
& in or out of circuit .

• Automatically tests a broad range of parameters
with simple, program on-off switc nes-c no
confusing buttons or lead changes.

• Automatically identif ies Germanium or Silicon,
plus emitte r base and collector.

• LEO display plus audible tone indicates
detective or good perfor mance.

• Absolute meter readout of DC parameters .

MODEL

LTC-906

TXCOHIGH
OScILLl-!o~ILlTY

LIMITED QUANTITIES

Reg 49995

HICKOK 385X
SOOMHz COUNTER

INOW 229951

Automatic Transistor Checker

SUPER
SPECIAL

High Sensitivity.

Wide Bandwidth. T~--';""'-:::~~-=5!.-.:J
Sing le Shot Trigger_P·D·A CRT.
• 5mV sensitivity facilities accurate signal viewing from low level sources .

• Built-in delay line makes it easy to view the leading edge of a pulse.

• Single shot trigger (CH-1 , CH-2) captures transient phenomena - no
guesswork, no "double-takes" .

Model LBO-520

30 MHz Dual Trace
.Scope with Delay Line

List Price $ 1 100

$879 95

Sing le Trace 15MHz
Reg. price $349.

$29995

Dual Trace 30MHz
Regular pr ice $598 .

$499 95

30 MHz
15 MHz
15 MHz Portable
10 MHz
10 MHz
5 MHz

MS-15

Dual-Trace
Dual-Trace
Dual-Trace
Dual-Trace
Single-Trace
Single-Trace

1479
14n
1432
1476
1466
1405

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

Dual Trace 15 MHz
Reg. price $465.

$39995

'ORTABLE
)SCILLOSCOPES
ATTERY OPERATED

I Non -Linear Systems

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

Regular pnce $1 B9

$159.95
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THE TEST.EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
54 WEST 4 5th STREET. NEW YORK. N.Y. 10036 21 2-68 7-2224
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~/ Help light the ca>ld l, cf understand inq.

'I Conta ct your local chapt er of th e
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OSCILLOSCOPE
continuedfrom page 43

The LM318 op-amp (lC302) is used as
a voltage comparator, holding the trig­
ger input of the 555 positive until the
timing capacitor has completely dis­
charged. Premature triggering during re­
trace is thus prevented. The 555 pro­
vides a squarewave output at pin 3 that
goes to +9 volts while the ramp is rising
and drops to ground during retrace and
hold-off. That line is capac itively
coupled to the CRT grid to suppress the
beam except during the sweep.

Baseline generator: The retrace-sup­
pression line is used via R330 to syn­
chronize the zero-baseline oscillator
Q306, insuring that the switch from
baseline to signal display will always oc­
cur at the start of a retrace when the
beam is suppressed. For the lower sweep
speeds, synchronization requires a
slower oscillator, and for that C319 is
switched in.

Each time unijunction transistor Q306
fires, C316 discharges through R332,
setting flip-flop Q307-Q308 through
D308 and initiating a baseline sweep.
After the baseline sweep (or several
sweeps if C316 is not discharged after
the first one) pin 3 of the 555 goes low,
bringing the base of Q307 low through
C315 and D307, thus resetting the flip­
flop for a series of signal displays .

Power supplies: The power supp lies
(Fig. 5) are entirely conventional except
for the - 900-volt tripler. Diodes D 105
and D 106charge C 102 to the peak nega­
tive voltage of the transformer secon ­
dary on the negative half cycle. On the
positive half-cycle, C 102 and the sec­
ondary appear in series to charge C 10I
to twice the peak secondary voltage
(negative on top), through DI03 and
D 104. On the next negative half-cycle ,
C 101 and the secondary appear in series
to charge C 103 to three timesthe peak
secondary voltage through D10I and
D102. The drain on that supply is about
200 uA , so the 0.1 /-IF Mylar filters are
quite adequate. Some of those capaci­
tors are used at 20% or so above their
rated voltage , but many have been test­
ed at four times rated voltage with no
breakdowns. Any string of five to ten
Zener diodes adding up to about 900
volts will do for DI09 through DI13 if
180-volt Zener diodes are hard to find.
Capacitor C 105 filters out the 6O-Hz
noise picked up from the power trans ­
former by the CRT heater winding.

We must breakoff our discussion of
the oscilloscope's power supplies now
and will conclude it next month when
we will also go into construction,
checkout and calibration, R-E

B3D

Name _

Address _ ...,...... '--_
City _

State/Zip - - - - - - - -=:""'"

MTI offers the on ly training for
professional FM two -way rad io
availab le. Qua lif ied techn icians
are emp loyed in government, in­
dustry, and pub lic service. But
trai ning is your key .

You cou ld cut out a career as
a two-way radio tech nic ian by
cutting out this coupon . We'l l
send you information on how you
can learn more abo ut this spe ­
cialized f ie ld, at home .

IMTII
Mobile Training

Institute

techniques shows and te lls you how .
E-Z CIRCUIT's pressure-sensitive

copper products are on ly one
dimension of the E·Z CIRCUIT fami ly.
The comprehens ive E-Z CIRCUIT
Technical Manual & Cata log 102
conta ins deta iled information on the
entire prod uct line, includ ing:
• PC Drafting Aids to help you create

professional PC board artwork
• Genera l Purpose PC Plug Boards,

DIP & SIP Sockets, Termina l Pins,
Wire and Accessories for build ing
PC boards with today 's fast, modern
wire wrapping methods

I Don't cut
: yourself out
I of a career as a
I two-way radio

technician...

r------------·

PLEASE RUSH MY
FREE 1980 CATALOG

name _

address, _
cily state_zi....p__

With E-Z CIRCUIT's revo lutionary new
pressure-sensitive Copper Design
Products, you actually bu ild "instant"
professional caliber PC boards right in
your own shop or home, WITHOUT
chemicals, artwork, photography,
screen ing or etching .

The exclus ive new E-Z CIRCUIT
Copper Design System contains every­
thi ng you need to produce or repair a
professiona l, printed circuit board with
elect rical and ' mechan ica l character­
is t ics that simu late those of etched
"production house" PC boards. Our
unique Technica l Manual, w ith easy -to­
fo llow, i ll ustrated "how to" t ips and

I:.·~ -.-.-11-.1'-.-. ™...... For your copy of this vetue- packed ..
E·Z CIRCUIT Technical Manua l & Catalog by ® Bi.hap &ra,hil:., Ine .
102, inc luding information on the ®

...~ :'f":ll~1 location of your nearest E·Z CIRCUIT
Distributor, send $1.00 _ plus SOC for 5388 Sterling Center Drive • P.O. Box 5007 RE
postage and handling - along with Westlake Village, CA 91359 U.S.A.

___-l your name and address to : (213) 991-2600· Telex: 66-2400
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More information on radio products is available. Use the
Free Information Card inside the back cover.

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

HOME
STUDY

-'
CD
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5. Safety light
in handle

\ tells when
\ it's on

7.Temperature
control.
Low, high
or off.

Comes with
.063 1.0.

9.Converts to soldering iron
with W' sha nktype tip

See your distribu tor or wri te

Enterprise Development Corp.
5127 E. 65th St • Indianapolis IN 46220

PHONE 1317} 251· 1231
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1.Operates at l 20v,
40w. Idles at20w
forlongertip life

3. Cool,
unbreakable
polycarbonate
handle

4. Exclusive
bracket
insures
alignment,
prevents
damage

by cor respo ndence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete a nd
explici t lesson materials, with additional
assista nce from our home-study instructors.
Advance as fast as you wish, but ta ke all
the time you need to master each topic.

The Grantham electronics degree pro­
gram begins with basics, lead s first to the
A.S.E.T . degree, and then to the B.S.E.T.
degree . Our free bulletin gives complete
details of the program itself, the degree s
awarded, the requ irements for each degree ,
and how to enro ll. (We are located at 2500
S. LaCie nega BI., Los Angeles, Ca lif.) Write
to our mailing address shown below for
Bulletin R -SO

Gra ntha m College of Engineering
P. O. Box 35499

Los Angeles, California 90035
Worldwide Career Training thru H om e S tudy
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Perfor mance is monitored by a mete r reading
signal strength and power output, a TX mo dula­
t ion indicator and an RX lamp . Operation is from
13.8 VDC, positive or negative ground. Sug­
gested retail price $119.95.- NDI, 22125'/, S.
Vermont , Torrance , CA 90502.

CIRCLE 115 ON FREE INFORMATION CARD

MORSE CODE READER, Morse-A -Word, assem ­
bled or kit, is desig ned for SWL 's and amateur
radio operators. Acce pts aud io signals from com­
municatio ns receive rs and dis plays 8 dig ital char­
acte rs sequentially. Other features are a 5- to 35-

word -per-minute code speed, a built - in osci llator
and monitor speaker for code practice. The unit
measures 7.735 W X 5.75 0 X 3.375 inches H,
and weighs 4 lb . Suggested retail pr ices: kit,
$169.9 5; assem bl ed, $249 .95.- Mic rocraft
Corp., Box 513, Theinsvill e, WI 53092 .

CB RADIO, model PC-tOO, has a wide range of
control funct ions includin g vo lume/s que lch, RF
microphone gain , clarifier, to ne control and ANL.
A panel switch provides instant shift to Channel 9.

CIRCLE 113 ON FREE INFORMATION CARD

CP-toOS is por table style and CP-200S is pho ne
hands et style. Suggested retail pr ice $269.95.­
Cobra Communicat ions, Dynascan Corp ., 6460
W. Cort land St. , Chicago , IL 60635.

CIRCLE 111 ON FREE INFORMATION CARD

CIRCLE 112 ON FREE INFORMATION CARD

AMPLIFIED MICROPHONE, model T2M, has in­
tegral touch-pad encoder, 12-key keyboard and
LED display. Oth er features inc lude preamplified
electret element , digital integrated tone genera-

THREE-BAND ANTENNA, System Three, is a
lightweight antenna design ed for 10- 15-20 me­
te rs, and features low SWR across the entire
band width, and a 14-foot X 4-inch boo m length .

The ant enn a can survive up 10()-m ph winds.
Direct feed wit h 52-ohm coax cable or a balun
and has a power-handling capability of 2000
watt s. Suggested reta il price: $179.95.- Wilson
Electronics, P.O. Box 19000, Las Vegas, NV
8911 9.

tor with 3.5795 crysta l, and a mixer amplifier with
up to 15-dB gain. Pow er is supplied by 6-0.16­
volt DC sources. Mike is housed in rugged
shielded plastic, and an 8-fo ot , 3-co nduct or ca­
ble is included . Sugg ested retail pric e; $ 105­
The Astatic Corp. Conn eaut , OH 44030.

CORDLESS REMOTE TELEPHONES, models
CP-tOOS and CP-200S , contai n full duplex ci r­
cuitry and have an effecti ve rang e of 300 feet.
Features include pushbutton number entry , auto ­
matic red ialing of th e last number called, and
rechargeable nickel cadmium batte ries . Model



How to locate faults in the all-electronic tuners
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TH E ALL-ELECTRONIC TUNER HAS BEEN

with us for a while. Now they are begin­
ning to show up on our service benches,
too. As with all of the other innovations,
we have to devise a method of attack for
the prob lems that are showing up.

The prob lems are complicated. Howev­
er, there is an old saying: "All complex
circ uit s are noth ing but a lot of simple
circu its tied together."

If we look at the schematic of the elec­
tronic tuner functionally and rationally,
we can get a much better idea of what is
wrong and where. Most of the troubles
will be the same as in the older mechani­
cal tuners- snow, wrong channel s, and so
on. Translation: What does the thing do?
It tune s in, converts and amplifies the RF
TV signal, and makes the IF out of it.

ANT

[i] [I] IT]
[TI 0 [II

OJ IT] OJ
[II [II IT]

KEYBOAR D

FIG. 1

The all-electronic tuners are composed
of two major parts-the tuner itself and
another unit that controls it. Figure 1
shows a block diagram. Th e tun er con­
tains no moving part s. The only things
that " move" when you change channels
are voltages. The control circuit can be
fair ly simple, ranging from a couple of
IC' s to generate the voltages, all the way
up to the 'frequency-synthesizer and mi­
croprocessor -contro lled types. The pur­
pose of the control circu it is to generate
the tun ing voltage in response to signals
from the keyboard .

Understanding that gives us our first
handl e on the problem. Look at the TV
set. What is it doing? If the answer is
"nothing", providing ju st a plain or
snowy white screen, then we may have a
tuner problem. To make sure, use the old
test: Feed the output of a tuner subber
into the IF inpu t and see if the rest of the
set works. If so, the problem is definitely
in the tuner and we've eliminated a whole
lot of th ings.

Th e tun er will have the standard
stages: an RF amplifier, usually a dual­
gate FET, a mixer, another mixer, and
the oscillator. All tun ing will be done
with varactor diodes that are controlled
by the tuning voltage from the control
unit. If the TV set tunes to a wrong chan­
nel, or refuses to change channels, the
first thing you need to check is that tun­
ing voltage.

Sams, and others, provide us with the
other necessity: very complete service
dat a and pinouts on the various circuits.
Among that service data is a table of the
tuning voltages you should get for the
various channels. For example, let' s look
at th e tuner in an RCA CTC-92A chas­
sis. You should read + 1.8 volts for Chan­
nel 2, +19 volts for Channel 6, +8.5
volts for Channel 7, and + 14.6 volts for
Channel I I . Punch in the various chan­
nels on the keyboard and make sur e these
voltages are correct; there is a small toler­
ance . If the tunin g voltage is OK but the
tuner still doesn't work, then the fault
should be in the tuner itself and not in the
control unit.

Bandswitching is also done by voltages
and switching-diodes. Th ose voltages are
also given in table form in the service
dat a. If the y prove not to be corre ct, you
have a control-unit problem. Same princi­
ple goes for the tuning voltages. If the
voltages are corre ct , the trouble lies in the
tuner circuitry.

Since these are tuners, we can use sig­
nal-tr acing tests to find out which stage is
bad, ju st as we did with the mechanical
tuners. Inject a signal into the mixer
input. If that produces some kind of pic­
ture or at least a reaction, move to the RF
input. Easy way: you do not have to make
contact with the circuit. For safety 's sake,
connect a short piece of insulated wire to
either lead of an antenna, or to the RF
output of a bar-dot generator. Ju st hold-

ing the insulated end of the wire near the
input of a stage should radiate enough
signal into it to get some reaction.

Many of those units are modular. At
first , you would probably be better off
simply to replace the suspected module .
However, when you're more familiar with
them, you could try to locate and replace
bad part s since the modules are pretty
good-sized with " room to work" and
make tests.

A lot of set-makers have come out with
very detailed descriptions on how those
circuits work, along with servicing hints
and check-point s-Magnavox, RCA ,
Sylvania and others among them . Get
hold of those descriptions and read up on
the m. Th ey provide a very valuable
source of reference and familiari zation
material. Service data is absolutely neces­
sary so that you' ll know where the test
points are for the voltages, etc.

So, I don't see why the new tuners
should be any more difficult to service
than some of the impossibly-crowded old
ones. In many cases, they should be a lot
easier! (For our sake let' s hope so.) If you
use a calm " functional approach:" Look
at it and see what it' s doing, then look at
the service data and see what could make
it do that, th e new tuners should be much
simpler than you'd think at first glance.

New service center
I've ju st gotten a notice that PTS Elec­

tronics, Inc., has opened a new service
cent er at 1289 Madison Ave., P.O. Box
4 1043, Memphis, TN 38104. The y re­
build tuners, modules, and quite a few
other thin gs. That should improve service
for people in the Mid-America area. John
Postlewaite, General Manager, invites all
technici ans to visit the new facility and
get a first-hand look at the many things
they can provide to help us out. R-E

service
questions

VERTICAL RASTER LINES
I'm having a problem with a Zenith

mode120X1C38. The set has bright verti­
cal lines in the raster. So far nothing tha t
I've checked or changed has had any
effect! Any help would be appreciated­
a.B.G., Albuquerque, NM.

continued on page 84
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ANTENNA
PROBLEM?

DYMEK HAS THE SOLUTION
WITH THE DA100D.

Need Full Frequency Coverage? The
DA1000 covers the e ntire frequ ency rang e of
50kHz - 30MHz.
Looking For Better Performance? Dyme k
users worldwide praise the DA100 a nd its
ability to out-perform long wire a nte nna
systems.
Worried About Impedance Problems? An
output impedance attenuator switch prevents
RF overload and matches varying receiver
input requir em ents.
Want To Go Portable or Mobile? Selectable
operation from e ithe r 115-230VAC or 12VDC
allows both fixed and mobile or mar ine
operation (DA1DOOM ava ilable for use on or
near saltwater) .
Money Back Guarantee.
Rent/Own Plan Available (U.S. Only). Specs and
Details on Request. CALL TOLL FREE NOW.

800/854-7769
Calif 800/472-1783
Local 714-621-6711 • TWX 910-581-4990

mMcKAY DYMEK COMPANY
~ 111 S. College Ave., P.O. Box 5000

Claremont, CA 91711
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TUNER SUB
$19.95

Sinceall tuner substhat we know of are modified
TV Tuners, we decided to market an excellent per­
forming yetvery lowcost subforthetechnician who
has to getall he can for his money ... a "Poor
Boy'sSub" for only $19.95.

This was notaneasy tasksince cabinets, knobs
and controlswould push the price far above $19.95
· . . We searched fora tuner thatneeded no cabi­
netand no controls . . . one that the tech could
scounge theknobsfrom most any oldTV . . .

It took over two yearsbut we finallyfound it. The
gainisexcellent . . . Battery drain isvery low(only
18 mils), It's sell biasing so there is no RJ. gain
control to fiddle with . . . It works equally well on
tube or transistor sets ... b/w orcolor . .. and is
aseasy to useas startingafight withyour wife(well,
almost). All you need do ishook theset's IFcableto
the"Poor Boy" andview thepicture... That's it
· . . nosetup controlstoconfuse you.

We compared the "Poor Boy" with other subs
costing over twicethepriceandfound it toworkjust
as well on all the comparison tests we made . . .
and often a lot easier to use ... Even though
instructions aren't needed .. . yougetthose too.

The " Poor Boy" issmall enough to easily hold in
onehand . . . nowires or controls dangling around
it. It comes completely wired and tested including
batteriesand ready to use. Send a check for only
$19.95, plus $1.50 shipping.

Master Char ge and Visa accepted
Try it for 10days . .. If notcompletely satisfied

· .. return for full refund.
CALL TOLL FREE 1-800·433·7124

TEXAS TUNER SERVICE
4210 N.E. 28TH STREET,

FORT WORTH, TEXAS 76117
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SERVIC E QUESTIONS
continued from page 82

This one has a vag uely famil iar look.
Q uite a while back , I had a simila r prob­
le m, a lso in a Zenit h of abou t this vintage.
After " checking a nd ch a ngi ng everything
we could think of," I noted th at with a
probe he ld near the h igh-vo ltage cage th e
st ra y piekup waveform showed some th ing
od d. If yo u turn th e ga in up unt il you ca n
on ly see the hor izontal part of the wave ­
form (the spike is up a nd off-sc reen),
note if there a re sma ll vertical spikes on
it. This is th e Scali part of the waveform .
After so me nai l-b iting. we tri ed chang ing
th e flyback a nd th at fixed it!

I' ve st ill got the or ig ina l flyback in a
box and to this day I have no idea at a ll
what th e defect is! My only guess is th at it
co uld be so me kind of odd ba ll ringin g in
one of th e wind ings .

ARC ING PROBLEM
When I turn the brightness up on this

A dm ira l model 4H 12 chassis, light and
dark horizontal streaks sho w up in the
picture. I've chec ked quite a few things
with no luck. Any ideas?-5.L:, Massa­
pequa Park, N Y.

( I suggested tha t he do a few t hings ,
a nd check th e high -volt age rectifier tube,
etc .) La ter he wrote :

" I c hecked a ll th e th ings yo u men­
tioned . Whi le I was work ing , I happened
to touch the degaussing coil socket a nd it
b it me! I d isco nnected it , a nd the a rcing
di sappeared . A new degaussing coi l fixed
it. Thanks! "

G lad to hear he found the trouble.
Degauss ing coils ca n do some fa ntastic a l­
ly fu nny thi ngs.

MYSTERY S TEREO IDENTIFIED
I can 't identify this AM/FM stereo that's

labeled "252," and is made in Taiwan.
One source told me it was an Admiral
model 5 T-1000, but Admiral says no. Both
th e output transistors are shorted, and a
diode in on e transistor base has ex­
ploded. The PC board schematic shows a
d iod e as being a "KB-162" and something
else is shown as a 15-ohm resistor. The
K B- 162 in the workin g channel tests as a
d iode, b ut the 15- oh m resistor looks more
like a g lass diode. It checks out as a glass
diode too, but if it is it 's leakyllt has a lo w
front-to-back ratio. Any help will be much
ap p recia ted.- J.P., Lewistown, MT.

Without m uc h hope, I looked in my
Admiral file a nd found a 2S2 listed th at
certain ly looks like the m inisc herna tic
you sent! (S arn s Photofact Fo lder No.
1443-2 show s it. ) The output t ran sistors
a re a complementary-symmetry pair. A n
R CA S K - 30 8 3 rep laces t he
2SA699A(Q) ,PNP, a nd an SK-3054 re­
places the 2S C 1266A (Q ) . The bias diode
is a n SK-3087 .

Both the Sams a nd Ad m ira l sc hematics
s how two diodes in se r ies in thi s stage . If
the " something" you have checks as a

di ode, I'd sa y tha t it is one . (J ust to dou­
ble-ch ec k on th e lea kage, lift one en d of
t he t ran sistor and repeat your tes ts .)
S ince it has 0 .7 volt ac ross it , it is proba­
bly a silico n d iode . Perhap s an S i a nd a
Ge d iode we re used in se ries to obtai n th e
requi red bias volt age . I once had a n
a m plifier th at had one Si and one G e
transi st or in the outpu t stages . I repl aced
them with two Si's; thi s re sulted in quite
a lot of dist ortion. I finall y chec ked and
found out wha t was go ing on.

TRANSISTOR SUBS WANTED
I need replacement transistors for a

Dynaco model 120 power amplifier. I can't
seem to locate them, enywhere. I under­
stand Dynaco is out of business. Can you
help?-H.K., Akron, OH.

Yes, a ppar ent ly Dynaco has gone out
of bu siness . Sarns list s th e name but not
th e add ress and no Photofacts sche ma tics !
H owever , the R C A S PG-202X Transis­
tor Guide sho ws th e 2N3 053 as a n SK­
302 4, N PN silico n, TO-39 case; th e
2N4037 is an S K-3262, N PN si lico n,
T O -39 case. The voltage for each is about
90. That sho uld do it.

TEXTBOOK ON PICTURE TUBES?
I 'm looking for a textbook on picture

tubes that tells how to test and handle
them, what instruments to use, etc. Can
you give me the name of such a book?­
J.D. , Richmond, IN.

I'm afra id not. This informati on is a ll
ava ilable from set manufacturers ( in th eir
se rv ice dat a), a nd from picture tube man­
ufacturer s such as RC A, G E, Sylvani a,
etc. The "pictu re tube cha rac te ristics"
books show a great deal of dat a on basin g,
vo ltage ratings, specs , etc. You sho uld be
a ble to obta in th ese books from yo ur local
radi o-TV supplier.

In order to test picture tubes, you need
a picture tube test er! These are manufac­
tured by severa l compani es. The instruc­
tion manuals give a ll th e necessary dat a
on how to use th em . S ug gest ion: Try to
obtai n a H eathkit manual th at describes
one of th is co m pa ny's better picture tube
test er s. Th is manual will usuall y have a
fu ll ci rc uit descr ipti on and a very well­
wr itten explanation.

WORKS ON JIG, NOT IN SET
This RCA CTC-46 works on a test jig.

Put it back in the cabinet and the vertical
output transistors blew out! However, the
yoke resistance checks out OK.-J.5.,
Lakewood, CO.

Well, th e ve rt ica l outp ut used here is a
comple me ntary-sy m me t ry circu it , as
used in aud io a mplifiers. It will withs ta nd
a n open but a sho rt will damage it. So,
you have a sho rt so mew here in th e ve rt i­
ca l yoke or in th e pincushion circuitry. If
th e yo ke re sistan ce see ms to be OK,
c hec k th e pincushi on cor recto r circ uit ry,
lookin g for possible sho rts to ground or to
boost. It 's bound to be in there some­
whe re ! R-E
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Int I. Si s .• 6460 W. Cort land St., Ch icago . Il 60635
Canad ian sates : Atlas Elect ron ics. Onta rio

Generate virtually
any wave

shape
with famous

B&K-PRECISION
cost-effectiveness!

BJl11I18I
DYNASCAN
CORPORATION

6460 West Cortland St reet
Chi cago , Il linois 60635 ·312/889 -9087

Th e B&K-PR ECISION Mo d el 302 0
sweep /function ge nerator is the most
versat ile signa l sou rce in its price range .
This inst rument alone ca n rep lace a
funct io n generato r, sweep ge nerato r,
puls e ge n e r at o r a nd to neb u rs t
gene rator. Frequ ency coverage spans
0.02Hz to 2MHz in seven rang es, each
with line ar 1000:1 frequency contro l.

A low-distortion, high-accu racy sig nal
sou rce, the 3020 can generate almost
any wavefo rm , incl ud ing sine waves,
square waves, TTL square waves, tone­
burst , pu lses and ramps. All can be in­
verted . Intern al l inear and log sweep
capability is also featured . Both mod ula­
t ion and carrier levels can be var ied so
even a double sideband suppressed car­
rier test signa l can be generated.

For appl icat ion s requ ir in g sta nda rd
signals, the Model 3010 low d isto rt ion
func tion generator is offered . The 3010
generate s sine, square, TTL square and
tri angle waveform s from a.1Hz to 1MHz in
six ranges. An exte rna l VCO in put is pro ­
vided for sweep fre que ncy tests . Variable
DC offset is inclu ded.

The 3020 and 3010 are available for
immed iate del iver y at your local d is­
tri bu tor. A ten day free tria l is available at
many locations.

gle range switch, a lock switch for holding read­
ings and an easy-to-rea d, large dia l face . AC
ranges are 0-300 amperes in six rang es and 0-

continued on page 90
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AC VOLT/AMMETER, model 30, The Grabber, is
a clamp-on handheld instrument designed for
fast acc urate ser vice ch ecks on electronic equip­
me nt. The unit has a one- inch jaw opening, a sin-

wrench line is avai lable in short, long , ext ra and
foo t - long se ries, and inc ludes a wrench that can
driv e at angles up to 40 ° with fu ll torque. These
products are made of st eel , are corrosion resi s­
tant and are heat tre at ed for added st rength.­
Vaco Products Co ., 1510 Skokie Blvd., No rth ­
brook , IL 60062 .

LED SAMPLER KIT, model EK-2, contains sam­
ples of LED ind icator lights th at can be used in
breadboarding or building wor king prototypes.
The kit consists of 28 differen t LED 's and assem-

blies in 21 styles and 3 colo rs, includ ing plain ,
panel -m oun ted , and PC-board-mounted LEO' s,
and complete assem blies that inc lude current­
limiting resistors and protective diodes. Pric e is
$10 postpa id with ch eck or mon ey ord er.­
Industr ial Devices, Inc., 7 Hudson Ave., Edge­
water, NJ 07020
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SOLAR POWERED RAD IO, 3 so lar cells operate
thi s 8 oz., 1.5 volt AM ra dio du rin g daylight hours.
By means of a selector switch, th e radio can also
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More information on new products is available. Use the
Free Information Card ins ide the back cover.

VOL TAGE METER, the Volt Sent ry, is design ed
to identify fau lty outlets and circu its. It can be
plugged int o the common outlet to ind ica te the
vo ltage level. The sca le is divid ed into Norma l,

Brown-Ou t and Surge. The meter also shows the
act ual vo ltage bei ng fed to an app liance plugged
in to the same outle t. Measures 2'/' X 2'/' X 1'I,
inch es. Pr ice is $ 14.95.- Whitesavers Co., 71 E.
13th St. , Huntin gton St at ion, NY 11746.

HEX KEYS AND WRENCHES, offe rs 4 new sizes
of sho rt-se ries standard rig ht-ang le hex key s,
sizes '/,", 9/16/1 , !II," and 3/ / ' , and tw o new long­
se ries, sizes 8mm and 10mm. Featu red are
pouched sets No. LM 12with 12 me tr ic-s ized keys
and No. SLK 17 with 17 short-ser ies keys. The

run during darkn ess from a battery conta ined in
the case. Suggested re ta il price $3 9.95.- Solec
In ternational, Inc., 12533 Chadro n Ave., Haw ­
th orn e, CA 90250.

[ ~
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EOUIPIEIT All TRAIIIII
10 OTHER SCHOOL CAl lATCH.
NIS HO ETRAI' ING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEMBLE AND KEEl!
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

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

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

We
believe
that training
on production­
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele­
vant.That's why you'll find such gear in all 14
of NTS's electronics programs.

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

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

86

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

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

1.

2.
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Name - - Age _

Address _

Apt. City _

State _

NATIONAL~~ SCHOOLS

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

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Horne-Study Schools

4000 South Figueroa s t., Los Angeles. Calif. 90037

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FORVETERAN TRAINING.

r-------- -·--·---- ·-------.~NATIONAL TECHNICAL SCHOOLS !
4000 South Figueroa Street. Dept. 206-040
Los Angeles. California 90037

Please rush FREE colo r catalog on course checke d be low

D MicroComputers/MicroProcessors D Audio Electron ics
D Communi cations Electronics D Auto Mechanics
D Digita l Electron ics 0 Air Conditioning
D Color TV servicing D Home Appliances

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

wit h on-board 20 column alphanumeric
pr inter and 20 character display. A 6502-based

unit 4K RAM , expandable . 2 . The NTS/K IM-1
Microcomputer A single board un it with 6 d igit

LEDdisplay and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

microcomputer wit h 1K RAM, expandable .
3. The NTS/HEATH H-89 Microcomputer

features f loppy disk storage, "smart "
video terminal, two l80 micro ­
processors, 16K RAM memory, expand­
able to 48K . 4 . The NTS/HEATH GR­
2001 Digital Color TV (25" diagonal)
features special ized AGC-SYNC muting,
f iltered color and new sol id-state high
voltage t ripler rectifier.
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NEW PRODUCTS
continued fro m page 85

600 volts in th ree ranges. Insulated test leads are
d isco nnect ed when model 30 is set for AC current
ranges. Opt ional access ories include a 0-1000
ohms plug- in adapter that is requ ired for measur­
ing resistance. The mod el can wit hstand momen­
tary overloads and has an accuracy of 3% in all
ranges. Frequency response of voltmeter is flat ±
1% of full scale fr om 20 to 5000 Hz. Price is
$65.- Triplett Corp., Dept. PR, 286 Harm on Rd.,
Bluffton, OH 45817 .

TOOL KIT , model J TK-24, is a miniature and sub­
miniature to ol kit designed fo r serv icing, repair
and assembly of precision eiect ronic equipment.
It con ta ins more than 120 tools inc luding screw­
drivers , nutdrivers, pliers, wrenches, dri lls , hex
keys and many mo re. These tools are useful for
repair of many types of equip ment such opt icai,
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phot ographic, sound, broadcast and test equip­
ment. Too ls come in a 10'/, X 12'j ,- inch zipp ered
case. Price is $3 15.- Jensen Tool s, Inc., 1230
South Pr iest Dr. , Tempe, AZ 8528 1.

COLOR PAT TERN GENERATOR, model 1250, is
designed as a test signal source for station CATV
as well as fo r maintenance and trou bleshoot tnq of

video equipment. It generates the NTSC bar pat­
tern with a -Iwa sign al plus a full-screen color
bar pattern . Other patterns include a stairca se
with selectable chroma levels, plus dot, cro ss­
hatch, center cros s and color raster.
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Model 1250 also produces a 4.5 MHz sound
carrier or an extern al audio signal , and generates
RF outputs on either Channel 3, 4, or the stan­
dard TV IF frequency. Operating manual is
included. Pric e is $795.-B & K-Precision, 6460
W. Cort land St., Chicago, IL 60635 .

PICTURE TUBE MACHINE, the latest in research
and deve lopment , enables anyone to rebu ild any
CRT-color, black and white, 20 mm , foreign or
domestic picture tube, in approximately two

hou rs. Complete information and literature avail­
abl e.-Lakeside Industries, 4071 N. Elston Ave.,
Chicago , IL 60618 .

DIGITAL PANEL METER , model 8 500, is a 3'/,_
digit meter containing 13 parts - one IC, 7 pas­
sive components and a display. The unit is bipo­
lar, differential and features auto -zero . The input

range is from 50mV to 1000V. Requires either a
5VDC sourc e or a 115/2 30 VAC, 47-400 Hz
source. It consumes 200-800 mW and its accura­
cy is ± 0.05% ± 1 digit. The red LED display is 5
inch es high. Price is $49.00.- lnternal ional Mi­
crolronics Corp" 4016 E. Tennessee St. , Tucson,
AZ 85714. R-E
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WE'RE FIGHTING FORYOUR LIFE

FOR THOSE ON THE GO
FROM...

Now that we 've examined the elec­
tronics, we'll break off this issue in or­
der to give you time to digest what you
have learned. Next time we' ll take a
close look at the electromechanical sys­
tems. Roe

LX303 digital multimeter with
easy-to-read LCD display.
Only $74.95

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

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

Model 216 Transistor Tester
with fast, automatic switching
for instant good-badanalysis of
NPN's, PNP's , FET's, diodes and
SCR's in or out of circuit.
$129.00

Your Toolbox Tesl Bench

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

and then again a logic low at the col­
lector of Q804. We know that a logic
low on the auto-stop line to the STOP­
so lenoid dr iver causes the solenoid to
activate. The same logic low from Q804
goes to gate AND-2 and inhibits the
threading system.

In the Tos hiba mode l, the reed
switch on the tape-slack detector arm
is also connec ted at the base of Q803.
Any slack in the tape closes the switch and
plunges the Q803 base to a logic low.
Transistor Q803 generates a logic high
and transistor Q804 generates a logic
low. The STOP solenoid is activated, and
threading is inhibited too .

Dew sensor-Not all Beta machines
include this protective system. It keeps
the mechanism from operat ing if mois­
ture has condensed 'in the works (that
could dam age tape seriously). Figure 5
is the diagram of the dew-sensing stage
used in one Tos hiba model.

The sensor itself is a resistance that
decreases in value (generally to below
500,000 ohm s) when moisture forms
on its probes. The sensor is part of the
feedback circuit in a dew-oscillator
stage. No oscillation takes place as long
as the senso r resistance is high. As the
resistance lowers, the feedback be­
comes sufficient to start the osci llator.

Ne two rk R832-C820 feeds the oscil­
lator-outpu t signal to rectifiers D802­
D803. Filter capacitor C819 charges to
a negative DC value (note the orienta­
tion of the diodes). Th is negat ive volt­
age "bucks" to zero the normal logic
high that is fed to the base of Q803
through R830.

A logic low at the base of Q803
creates a logic high at the collector,

fed as a DC logic high to gate AND-I.
(The other input of gate AND-l is fed
by the drum-rotation detector stage
shown in Fig. 2.) A logic-high output
goes to IC pin 15 when both detectors
are working.

Ne ar the end of the tape, the metal­
lic strip severely loads down the Q of
the supply-sensi ng coil. Oscillation
stops, and the detector no longer sends
a logic-h igh signal to the input of gate
AND- I. A logic low goes to the auto ­
stop signal line and to gate AND-2 shown
in Fig. I.

Beside s inhibiting any threadi ng
motion, the auto-stop signal tr iggers a
driver stage that activates a STOP sole­
noid . The res ult is the same as you get
from pressing the STOP pushbutton-tape
transport ceases.

Rewind switching connects takeup­
sensing coil L6502 into the oscillator­
feedb ack loop . Again, as long as regular
tape moves pas t the coil, the oscil­
lator supplies a signal to the detector
and (thus) a DC logic signal to gate
AND-I. But when the metallic leader
moves alongside the coil, the oscillation
is loaded down and stops. A logic low at
the input of gate AND-I places a logic
low on the auto-s top signal line.

You have already seen how the drum­
rotation detector works . If the video­
head drum stops spinning, the pulse
generator that is a part of the drum im­
mediately stops generating a signal. The
sen sing stages no longer produce logic
high for gate AND- I. Again, a logic low
on the auto-sto signal line triggers the
STOP solenoid and also (thro ugh gate
AND-2) inhibits any threading (or un-
threading) activity. .

TROUBLESHOOTING
continued from page 68
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More information on stereo products is ava ilable. Use the
Free Information Card inside the back cover.

mo unted on a single glass epoxy PC board . Fre­
quency response is 10 Hz to 150 KHz ± 0.5 dB .
Suggested retail price is $89.95.- Superex Elec ­
tronic s Corp., 151 Ludlow St. , Yonkers , NY
10705.
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dis abl es the synthesizer when not in use. Price is
$59.95 for a kit; assembled units are also avail­
ab le.-PAIA Elec tron ic s, Inc. , 1020 Wilshire
Blvd., Oklahoma City , OK 73 116.

CIRCLE 134 ON FREE INFORMATION CARD

DIRECT-DRIVE TURNTABLE , model 650 nc. is
an automatic single -pl ay turntable that can be
operated in automatic , semia uto mat ic and manu­
al mo des, and has remote-cont rol capa bi lity (op ­
t ional). The turntable features a high-torque DC
moto r, an ultr a-l ow-m ass (ULM) tonearm (with
op t ional ULM car tr idge ), gimbal suspension,
pitc h contro l, cue contro l, ant iskat ing contro l and

PERCUSSION SYNTHESIZER, the Drum 5700, is
a versatile inst rument that uses cont inuously var i­
ab le controls for pitch modulat ion- up or down,
oscillator wave for m mix, noise filt er freq uency,
and osc illat or/ no ise mix. It featu res modular con­
struction wh ich allows it to config ure any size
drum set, and numerous rear panel patchin g and
contro l po ints wh ich allow mult iple cards to be
cascade d for a wide range of effects .

Other feat ures include an enca psulated senso r
that can be mounted permanently or temporarily
to a drum set, and an opt ional cancel switch tha t

USE

YOUR

CARD

READER

SERVICE

DON'T
FORGET
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detented linear controls, th ree tap e-deck switch ­
es for rec ord equalization, playback equalization
and tape monitor, and a separate powe r supply
for low noise, Mo del GEM-1 also uses a system in
which the user cont our s cards for a spec ific
equalizat ion sett ing. When a card is moved up the
faceplate of th e unit , all th e fr equency controls
are automat ically posit ioned. Another feature is
narrow- bandwidt h circu it ry for minimum adja­
ce nt band interact ion. All co mpo nents are

sun lar p

+ mylar + I I +developer - I or many PC ' s
film Jards & ~t cha nt -

+ card + etchant =1PC
I:,~~I

!----~----------I
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IV cartr idge . The model M95HE feat ures an
ultra-flat frequency response, light t rackability
and tr acks at between '/, and 1'/' gra ms. Sug­
gested retail prices: M95HE, $89.50; N95HE sty­
lus, $34. - Shure Brothers, Inc., 222 Hart rey
Ave. , Evanston, IL 60204.

PHONO CART RIDG E, model M95HE, is a top ­
of -the -line phono ca rtr idge inco rpo rat ing a hy­
perelli pt ica l nude d iamond-t ip sty lus (model
N95H£i th at provides up to 25% red uct ion in dis­
tortion, and is also used wit h the model V15 Typ e

GRAPH IC EQUALIZER, model GEM- 1, is a five­
band-per-channel inst rum ent featuring center -

~RINTED CIRCUIT KITS
M A KE CARDS QUICKLY

ONLY V ector k its contain :
• Positive photo-resis t coated AND uncoated copper laminate-no

messy photo-reversal-no spray ing , dipping , o r baking.

.4 t y pes of art aids : rub transfers, ink, tape , cut and pee l -use 1 or all .

. 1: 1 circuit art rub transfers-Ie sets , pads, li nes, co nnectors,
symbols, letters , and numbers.

• Everything included - just add wa ter and sunlamp or b right sunshine.

• Liquid et ch ant and developer-no dry chemical m ix ing problems.
AND
.Process choices-make ci rcuit on copper and etch for 1 card .
Ma ke ci r cu it on fi lm, expose, develop and et ch f o r 1 or many cards.

32XA-l kit mak2s7 PC cards. $28.00. 32X·l starter kit makes 2 cards. SII .50
If not avai lab le locally factory or der-Include $3 .00 sh IPPln...!l'AU's . on ly .

Vector Electronic Co., 12460 Gladstone Av., Sy lmar , C, 91342
51 0177
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a n alumin um platter. The turnta ble comes com­
p lete with cover and base, and sells for a sug­
gested ret ail pr ice of under $400. Optional car­
tridge, model SSE, $ 110; and infra-red remote
control, model RC 152, $79.95.- United Audio
Produc ts, 120 So. Co lumbus Ave., Mt. Vernon ,
NY 10553.

SPEAKER SYSTEMS, a line of four speakers fea­
ture a unique total motor system that result s in a
h igher than normal efficiency for acou sti c sus­
pension speakers. The 8- inch 2-way syste m,
m odel 94-1200, is a lightweight compact speak er
rat ed at 25 watts RMS with a frequency response
o f 45 to 20,000 Hz. The lO-inch 2-way system,
model 94-1300, features a 10-inch woofer and
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wide dispers ion and is rated at 35 watts RMS.
Th e lO-inch 3-wa y syst em, mode l 94 - 1350
(shown), hand les a power of 40 watt s RMS; the
12-inch 3-way system, model 94-1 400, has a 12­
inch woo fer, 4'1,-i nch midrange, is rated at 45
watts RMS and has a frequency response of 35 to
20,000 Hz. Prices range from $59.95 to $99.95 .­
GC Elec tronics , 400 So . Wyman St. , Rockfor d , IL
6 1101. R-E

COLOR-BAR GENERATOR
continued from page 71

The model 1250 is only a bit more than
4 inches tall and 17.5 inches wide. The
jacks that you will use most often are on
the front panel. All of the cont rols are
convenient ly arranged, which makes the
model 1250 a very easy instrument to
operate quickly.

All of the R F and IF signals are crystal
controlled for greater accuracy. Each one
has its own crystal oscillator for maxi­
mum stabi lity. The sync-generator cir­
cui try uses the latest LS I circuit design.
A single integrated circuit generates all of
the sync signals, again to strict NTSC
standards. Even the newer TV receivers,
which use a count-down IC to develop the

NEW Tech DMM WD-747 $89.95
More premium qual ity features per
dollar than any other hand-held 3%
DMM ! The only one with built-in test
socket fo r t ransisto r h F E . Side
switches for easy one-hand use. Auto
polarity /zero. Large 0.5" LCD digits.
Resolut ion down to 100 JlV. Accu racy

sync signals will work here. Everyone of
the outp uts of the model 1250 may be
used at the same time . You could dr ive a
video monitor with the video output and
at the same time feed RF signals to a
color TV set!

There's one other thi ng you can do
with it, too. If you run into the hypercrit­
ical customer who insists that a problem
is in his TV set (and you are almost sure
that it is either a network goof or a local
TV stat ion goofl), you can show him that
his set will indeed make the standard pat­
terns and tell him that this is the kind of
equipme nt that the TV stat ion ought to
be using! R-E

\lIZ WD-747
TECH DMM

better than 0.8% DCV. 10MO input
impedance. Full overload protection.
All functions color coded . Complete
with batte ry, deluxe test probes and
spare fuse . HV probe, multiplier re­
sistor and "LED head" continu ity
probe availabl e.

Even video cameras may be tested with
the model 1250. You can switch to an
external video input signal by just pulling
out the center knob of the R F switch.
Feed the camera outp ut signal into the
EXT VIDEO IN on the rear panel and you
can see the results on a video monitor or
color TV set.

Also on the rear pane l is a BNC output
jack for the 3.579545 subcarrier. A fre­
quency counter can be connected there to
check the frequency, or the signal can be
used for synchron izing other circuits .
Th e signal is at the 1.0 volt level with no
load and is matched for a 75 ohm input
impedance.

The mode l 1250 is an accurate and very
versatile piece of electronic equipment
for any serious video engineer, techni­
cian, or anyone else in the field. It can be
used for many tests in CATV and MATV
systems, and also for closed-circuit TV
systems. Up to now, equipment of such
accuracy has been far too expensive for
the average TV shop , and also too big to
fit comfortably on the service bench.

\lIZ

0.1% Accurate DMM WD-759 $159.95
Want top quali ty? Here's the only hand
held 3Y2 DMM with full info LCD readout:
Function (V, A or 0), Amount (numeric
value) and whether AC or DC. Also the
only one with full range high and low power
ohms . Features auto polarity/zero,. RF
shielding, recessed input jacks , high im­
pact case with front guard railthat protects
against damage if dropped face down .
Supplied with battery, tilt stand, spare fuse
(stored inside case). Deluxe test probes
have dual banana plug , alligator cl ip and
"no-short" probe tip. Full one-year war­
ranty. AC adapter, "LED-head" conti nuity
probe and carry case available.

Lab accuracy WO·758 with LED readout $149.95

See your VIZ distribu tor
Ask about the 7 VIZ bench
DMMs with prices to $3 59

VIZ Mfg . Co., 335 E. Price St., Philadelphia, PA19144
Over 70 test instruments in the line
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THE DESIGN & DRAFTING OF PRINTED CIRCUITS, By Darryl Li ndse y.
Bishop Graphics, Inc., 538 8 Sterling Center Drive, PO Box 5007, Westlake
Vill age , CA 91359. 196 pp. 8'/ . X 11 in. Hardcover; $24 .95.

This sturdily-bound book is designed for use in the wo rkshop as well as
the library and will rema in ope n at any page to which you turn. Bishop is the
wor ld 's largest manuf actu rer of pri nted circ uit des ign products, and the
presen t vo lume is an answer to ma ny requests rece ived for a comprehensive
sing le volume on understand ing, designing, and creating PC artwork. Bot h
those who are experienced and the beginning electronic designer and
draftsperso n will find it a valuab le "how to " gui de.

The author, Darryl Lind sey, is the founder of the Masters PC Design

RADIO OPERATOR 'S LICENSE Q&A MANUAL (Revised Ninth Edition), by
Millon Kaufman, Hayden Boo k Company, Inc" 50 Esse x Street, Rochelle
Par k, NJ 0766 2. 646 pp . 5'/ . X 8'/. in. Softcover $8.95 ; cloth $13 .95.

The latest revision of this manu al, which has been appearing regularly
since 1949 , is in co mplete accordance with the latest FCC Stud y Guid es, the
Sup plements to the Stud y Guides, and the lates t FCC Rules and Regula ­
tion s. II's designed to prepa re t he stude nt to take the radi ote lephone exam­
inati on for Third-Class, Seco nd-Class, and First- Class licenses and for the
Radar Endorsemen t. It con tains all the information a student will need to
take an exa minat ion for any class of radi otelephone operator's license .

The questi ons in each secti on are exac t ly the type of quest ions to be
found in the officia l examin ati ons, and at various stages sample FCC tests
are printed . Questi ons are fo llowed by clear , concise answers, and in many
cases by a di scussion of the mailer at hand . II is the detailed discussions,
acco mpanied by many diagr ams, that make thi s single volume self-s uffic ient
for th e student.

In addit ion to the elements, there is an exte nsive sect ion on troubleshoot­
ing , which will give the student prac tice in solving the kind of prob lems that
will be posed in FCC examinat ions.

Kleps t

Kleps 40

Kreps 30

Kleps 10 - 20

Clever Kleps
Test probes designed by your needs - Push to seize, push
to release (all Kleps spring loaded),
IUep. 10. Boathook clamp 'g rips wires, lugs, ter minals.
Accepts banana plug or bare wire lead. 4%" long.
Kleps 20, Same, but 7" long.
Kleps 30, Complete ly f lexib le. Forked-tongue gripper. Ac·
cepts banana plug or bare lead. 6" long.
Kreps 40. Completely f lexible. 3-segment automatic coll et
firml y gri ps wi re ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6V4" long,
Kleps 1. Economy Kleps for light line work (not lab Qualit y).

Meshing claws. 4V2" long. I
Pruf 10. Versati le t est prod. Solder connect ion. Molded
phenolic . Doubles as scr ibing tool. " Bunch" pin fits banana 1 I
jack . Phone t ip . 5V2" long, I
Write for complete catalog of - test probes, plugs, sockets,
con nec~s , earphones, headsets, miniature components .
~ A vailable throu gh your local PnIf 10

r ! e distributor, or write to:
R VE INDUSTRIES INC.

ON D U .~ 130 Spencer Place , Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd .
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Ren A
Permacolor

They'll bring in a better sales and
profit picture for you.

VHF/FM models, 5 UHF models, an
FM only model , and a selection of
75 ohm and 300 ohm ant en na
ki ts. Plus the amazing Mini-St at e
- the f irst t ruly miniaturized rotat­
ing antenna system.

Once your customers get the
pictu re wi t h these advanced Per­
macolo r Antennas, they'll never be
satisf ied wi th anything less.

For full in format ion, see you r
RCA Distributor or write to: RCA
Dis tr ibutor and Spec ial Products
Division, Deptford, N.J. 08096,
Attn: Sales Promotion Serv ices .

RCA Permacolor
Outdoor

TVAntennas.
The RCA name and tradit ion

assure your custome rs that the
highest quality and performance
are built into these great Perm a­
color TV Antennas . And they 're
absolutely right.

RCA 's Permacolor Outdoor TV
Antennas have advanced engineer­
ing features th at offer th e best pos­
sible reception in almost any area
- from deep fringe to metropolit an
locations.

They're the first ant ennas with
solid, permanent connections from
elements to feed li ne . T he f irs t
antennas w ith elements perma­
nently rive ted to pivot ing polypro­
pylene insu lato rs. And , the first
with a weather-resistant blue and
gold viny l finish .

RCA 's Permacolor line is a com­
plete line consisting of: 10 UHF­
VHF/FM all band combo models, 7

In su lator design
lo c k s elements for
top performance
a nd lo ng li fe .

4BG 20 SUBURBA N

O ne of many RCA
Pe rmac o lo r Antenna

models av a ilable .
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Kleps 1

Kleps 40

Kleps 30

Kleps 10 - 20

Test probes designed by your needs - Push to seize, push
to release (all Kleps spring loaded).
llIeps 10. Boathook clamp -grips wires, lugs, terminals.
Accepts banana plug or bare wire lead . 4:;.'4/1 long.
Kleps 20 , Same, but ]/1 long.
Kleps 30. Completely flexible. Forked·tongue gripper. Ac·
cepts banana plug or bare lead. 6/1 long.
Kleps 40. Completely flexible. 3·segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 61f4 /1 long.
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 41

12/1 long. I
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. "Bunch" pin fits banana \
jack. 'Phone tip. 5112 /1 long.

Write for complete catalog of - test probes, plugs, sockets, I
connec~s, earphones, headsets, miniaturecomponents.
~ A vailable through your local Prut 10

r, e distributor, or write to :
RVE INDUSTRIES INC.

ON D U.~ 130 Spencer Place , Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd .

CIRCLE 35 ON FREE INFORMATION CARD

Clever Kleps

OSCILLOSCOPE APPLICATIONS & EXPERIMENTS, by Edward M. Noll.
Howard W. Sam s & Co ., Inc. , 4300 West 62nd St. , Indianapolis, IN 46268.
223pp. 5'/ , X 8'/ , in . Softcover . $8.95.

For bot h the neop hyte and the adva nced techn ician, this book covers the
enti re range of osci lloscope app lication fund amentals and technics. Aft er a
chap ter on basics there are two chapters dea ling wit h oscilloscope app lica­
tions in audio, AM / FM receivers . and TV receivers. The fourth chapter
emphasizes two- way radio app lica t ions, particularly in reference to modula­
tion checks and wavefo rm ana lysis. The last two chapters go into the dua l­
tr ace osc illoscope and applica tio ns in digital elect ro nic circuits . Each chap­
ter in the book includes suggested learn ing expe riments . They will aid in
developing new sk ills necessary to make the most effective use of the mod ­
ern osci lloscope.

Sc hoo l in San Francisco, and has spent over 17 years as a printed circuit
d rafts man, des ig ner, and PC supervisor in the commerc ial and military elec­
t ro nics field .

The book inc ludes chapters on sche mat ics, PC board layout gro und ru les,
discrete components layout, mou nti ng components , IC grouping , digital lay­
out, multi-layer PC boards, production cons iderations, ar tmaste r tape-up,
ground planes, fa miliariza t ion with fabricati on and assem bly drawings, silk­
sc ree n drawin gs and artmasters, the manufac turing pr ocess of PC board s,
and logic as it re lates to PC desig n reference materia ls. There are over a
hundred clear " how to " diagrams and charts.

HANDBOOK OF ELECTRONICS CALCULATIONS FOR ENGINEERS AND
TECHNICIANS, Edi ted by Milton Kaufman and Arthur H. Seidman.
McGraw -Hili Boo k Co mpany, 1221 Avenue of the Americas, New York , NY
10020. 668pp. 6 X 9 in . Har dcover; $24.50.

Each of the 24 chap te rs in this hand book is written by an expert in its
particular area , and th e vo lume as a whole covers aro und 500 worked-out
pro blems ranging from microproce sso rs to thi ck-film technology. There are
over 700 illustr ati ons.

The sub jects covered are : Technical math rev iew, DC circuit analysis, AC
circuit analysis, Selecting R, L, and Ccomponents . Select ing sem iconductor
devices, aud io amplifiers, tu ned amp lifiers, feedback, osci lla tors , power
supp lies , batteries and special skills, op amp applicatio ns, dig it al logic, com­
puter-ai de d circuit design , analog-to-digi ta l con ver sion, video amp lifi ers ,
m ic rop rocessor s, t ransmission lines, filters, antennas, microwaves , commu­
nications systems, meas urements, and thick -fi lm techn ology. There are also
23 page s of appendices, and an index. The pub lishers sta te that the present
vo lume is the first fully co mprehensive electronics handbook tha t can help
yo u so lve the day-to-day prob lems of elect ro nics engineers and techni cians
in a pr actical way . R-E
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PriceWithout sacrifice.
HITACHI \'-302 &\1.152
Put a proven Hitachidual-traceoscilloscope on your bench
for as little as $695. Our V-152 15MHz model includesun­
precedented sensitivity (l mV/div.)...lOXsweep magnif-
ication front panel XYoperation...trace rotation...Zaxis
input and more. Need greater bandwidth? Our V-302
model is the only 30MHzdual-trace scopewithsignal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As you'd expect from a
manufacturer with over 20 years of experience "outscop­
ing" the competition.) So exceptional, in fact, that Hitachi
quality is backedby a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scopefor your dollarthan at Hitachi. Write for more details.

Hitachi...rne measure
of quallty
• V-152 15MHz Dual Trace $695*
• V-302 30 MHz DualTrace $945*

*Probes included.

~~J!~Agi!:!J.
175Crossways Park West
Woodbury, NY 11797
(516) 921-7200
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Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

To run your own cl assified ad, put on e word on eac h of th e lin es below and send th is form along with your ch eck
for $1.50 per word (minimum 15 words) to:

SATELLITE TELEVISION

ELECTRONIC MUSIC

Recordtelephoneconversations inyour
office or home. Connects belweenany
cassette or tape recorder and your
telephone or telephone LINE. Starts
aulomatically when phone isanswered .
Recordsbothsidesofphone conversation.
Stops recorder when phone is hungup.
This device isnot an answeringservice.

MICRO COMPUTERS

Super Powerful

Wireless Mic .
10times more powertullhan othermics.
Transmits up10'I. mile10any FMradio.
Easy 10 assemble ktt.15Vbattery(nolincl.).Ii!!~~~~
Coil(305)=-1000 oroond $11.95 + $1.00shipping per 110m
10 USI Corp., P.O. Box RE·2052, Molboume, FL 32901 .
COD's accopt. Forcalalog of transmitters, voicescramblers
and olher specially items. enclose $2.0010USI Corp.

ELECTRONIC music and home recording in
Polyphony magazine. Advanced applications, in­
te rviews, projects, computer music. Sample,
$ 1.50. Sub scription (6 issues), $8 US/$10 foreign .
POLYPHONY, Box R20305, Okla . City, OK
73156 .

GEOSTATIONARY sate llites. present and future,
fo und for your location. $2.00 with longitude-lati­
tude , $3 .00 without. For free sample, send self­
add ressed st amped envelope. SAT-FIND, Box
524, Nort h Amherst, MA 0105 9

SKYVISION-The monthly magaz ine of home
satell it e television recepti on . 12 monthly issu es
on ly $12. Send to: SKYVISION, P.O. Box 10017 ,
Chicag o, IL 606 10

WANTED

GRAPHIC EQUALIZER

MARCHANT mechanic al calcul ator Mod el 10MR,
$ 100.00. LEONARD WOODALL, 38 11 Dempster ,
Dallas, TX 75211

TWE LVE bands /ch ann el $ 100 kit . still available;
see May 1978 R/E cov er story or write: SYMMET­
RIC SOUND SYSTEMS, 912 Knobcone Place,
Dept. R, Loveland , CO 805 37

EDUCATION & INSTRU CTION

AVIONICS Ai rcr aft Electr onics. Accredi ted
School. Excell ent employmen t oppo rtu nit ies .
AERO TECHNICIANS, P.O. Box 7 RE, Rexburg,
10 83440

BROADCASTINGI Start your own radi o sta t ion at
home, school, church! Become a OJ! Free info r­
mation. " BROADCASTING" , Box 130- F4, Para­
dise, CA 95969

MAKE Hydrogen fuel: Build Generators with ma­
terial from Hardware st ores. Illustrated Manual;
$ 10.95 pp d. NEGEYE ENGINEERING, Penn s­
boro, WV 26415

UNIVERSITY degrees by mail! Bachelors, Mas­
ters, Ph'D's . .. Free revealing details. COUN­
SELING, Box 317-RE4, Tustin, CA 9268 0

HOME stu dy degr ee program in elect ronics engi ­
neering. 75 special ized courses also avai lable.
For inform at ion wri te : CIEE, P.O. Box 9196, Pitt s­
burgh, PA 15224

CLASSIFIED CO MMERCI AL RAT E (for firms or individ uals offe ring commercial prod uct s or ser­
vices). $1.50 per word (no ch ar ge fo r zi p code ) .. . minimum 15 words.
NONCOMMERCIAL RATE (for individuals who wa nt to buy or sell personal items) 85¢ per word . . .
no min imum.
ONLY FIRST WORD AND NAME set in bo ld cap s. Addit ional bo ld face (not availa ble as all caps ) at
10¢ per word . Payment must accompany all ads except those placed by accre dited adve rt ising
agen cies. 5% disc ount for 6 issues, 10% for 12 issues within one year , if paid in adva nce. All copy
sub ject to publisher 's app rov al. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT BE
ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND
PHONE NUMBER. Cop y to be in our hand s on the 26t h of the third month pre cedin g the dat e of the
issue (i.e., August issue clos es May 26). When norm al closing date fall s on Saturday, Sunday , or a
holiday, issue clo ses on precedin g wor king day.

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC
Investment un necessary. know ledge not re ­
qui red , sales handl ed by professional s. Ide al
home bus iness. Write today for fact s '
Postcard will do. Barta-RE-B, Box 248,
Walnut Cf'eek, CA 94597.

TRS-80 micro computers by Radio Shack at 15%
discount. Also have software for business sys­
tems . MICRO MANAGEMENT SYSTEMS, Down ­
town Shopping Center Plaza, Cairo , GA 31728
(912) 377- 7120

54

Special Category: $10

32

(PLEASE PRINT EACH WORD SEPARATELY,IN BLOCK LETTERS.)

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 ()

6 7 8 9 10 TELEPHONES

11 12 13 14 15

ELECTRONIC telephone ringer replaces harsh
annoy ing be lls, $ 12.50. Holdbutton for single-line
phones-at last! $ 19.95 . Catalog of other tele ­
pho ne ite ms $1.00. CONSUMERS' TELEPHONE,
69-A Smith St. , Glen Head , NY 11545

16 17 18 19 20 INVENTIONS

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

INVENTORS: if you have an invention for sale or
license, write for free booklet explaining how we
can help you. KESSLER SALES CORP. C-3 14,
Fremont , Ohio 434 20.

BUSINESS OPPORTUNITIES
MECHANICALLY inc lined individuals desiring
ownership of Small Electronics Manufacturing
Business-without investment. Wr ite:BUSINESS­
ES, 92-R, Brighton 11th , Brook lyn, NY 11235

NEW tax loopholes discovered. Everyon e eligi­
ble . Unique ideas. Free facts. ULC, Box 359 BC,
Clar kston , GA 30021

35
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High Vol tag e Tripier
Equivalent to ECG-SOOA
(1-9) $1240 (10-100) $11'0
HVT-500A

Universal Globar
Resistor Kit
2 Universal Globars fo r color
TV automatic degauss
circu it. Cont ains a thermistor
and a varis to r. Fits many
famous make color TV's
(1-9) $1" (10-100) $115

KT·2

2.45
Minimum order of 10

(on minimum order of 100)

lr~nS'()f""f

75 Ohm to 300 Ohm
Converter
(1-9) 65C (10-20) 55C
TVT-1

7S0hm
(1-9) $1 45 (10-100) $130
SPL·702

CIRCLE 20 ON FREE INFORMATION CARD

Stock up on these popular TV parts
while prices are low!

TV Interference Filter
(1-9) 80C (10-100) 65C
TVI·1 .

UHF/VHF/FM Splitters
300 OHM
(1-9) $138 (10-100) $1'8
SPL·701

sony Trlnltron
Dua Antenna
Sony AN16
(1-9) $740
MAN ·16

Horizontal Output
Transistor Equivalent to ECG 238
(ECG Is a regi ste red trade mark of the Sylvania Corp .)

Tube Number ,ll-up 1·9 Tube Number lll-up 1·9 Tube Num ber 10·up 1·9

1V2 .95 1.10 6El4 2.75 3.15 8AW 8 2.45 2.65
2AV2 1.15 1.35 6FQ5 2.15 2.35 8FQ7 1.10 1.25
3A3 1.50 1.70 6FQ7/ECG7 1.15 1.30 8CG7 1.10 1.25
3AW3 1.50 1.70 6GF7A 1.95 2.25 12AU7A/ECC82 1.15 1.30
3CY3 1.60 1.85 6GH8A 1.15 1.35 12AV6 1.10 1.25
30 B3 1.60 1.85 6GM6 1.55 1.80 12AX7/ECC83 1.15 1.30
3HA5 1.40 1.60 6GU7 1.55 1.80 12GN7 2.10 2.35
3HM5 1.40 1.60 6HA5 1.45 1.60 12HG7 2.10 2.35
5GH8A 1.75 1.95 6HB7 1.45 1.60 13GF7A 1.95 2.20
5U4 1.20 1.40 6HM5 1.45 1.60 17BF11 2.85 3.10
6AQ5 1.20 1.40 6JI0 2.30 2.60 17JZ8 1.60 1.85
6AU6 1.20 1.40 6JE6 3.10 3.50 24JE6 3.05 3.95
6AW8A 1.60 1.90 6JS6 2.80 3.10 24l Q6 3.05 3.45
6BA11 1.85 2.05 6K06 3.20 3.60 31JS6 2.75 3.10
6BK4 2.75 3.15 6l6GC 2.30 2.60 33GY7 2.45 2.80
6Bl8/ECF80 1.05 1.20 6lB6 3.00 3.45 38HE7 2.80 3.15
6CJ3 1.40 1.60 6l Q6 3.10 3.50 38HK7 2.75 3.10
60W4 1.40 1.60 6M08 2.20 2.50 40K06l36K06 3.15 3.55
6EJ7/EF184 1.40 1.60 6ZI0 2.30 2.60 50C5 1.15 1.30

There just isn't enough room ...
Limited space prevents the listing of the many hundreds of TV & Stereo parts we stock.
This page contains just a few of the low, low priced replacement parts we keep in our
huge inventory, at the lowest prices you'll ever find! For our complete parts listing , call
our toll-free number listed below, or write for our free 24-page catalog.



PICTURE TUBE MA CHINE
We buy and .en NEW and USED CRT
r ebu ild in g m achin er y. COMPL ETE
TRAINING. Bu y wi th CONFIDEN CE from
th e ORIGIN AL MFGR.
For comple te details send name . address .
ZiP 10 ·

LAKESIDE INOUSTRIE~

40n ·N. Elst on Avenue
Chlca l o, Ill. 60618
Phone: 312·"3-6565

PLANS & KITS
ELECTRONIC org an kit s. The ulti mate design .
Sounds like a pip e org an. Build it to sell or build it
to keep. Models for churches, hom es, clubs, pizza
parlors. Send $1.00 for demo record and cata log .
DEVTRONIX, Dept . 70, 6101 Wareho use Way,
Sacr amento , CA 95826

PRINTED circuit boards from sketch or artwork .
Kit proj ects. Free det ails. DANOCINTHS INC.,
Box 261, Westland, MI 48185

SPEAKERS. Save 50%. Build your own speaker
system. " Free catalog" writ e: MC GEE RADIO,
RE 1901, McGee Street , Kansas City, MO 64108

COpy Telev ision Satellites! Parab olic screen
mesh dish kits. Pre-cut ready to assemble. 8, 12,
and 16 foot sizes available. Reasonable prices.
Send SASE for details. MARBLE COMPANY, 32
Sea Street North, Weymouth, MA 02191

LASER plans using laser diode 1-1200 watt s
(specify) $4.00. Catalog $.50. LASERTRONICS
(1), 12320 SW Spring, Portland, OR 9722 5

DIGITAL auto compass, eight LED dir ection ind i­
cators, thr ee digit heading readout. Information
$1.00, comp lete plans $3.50. TS RESEARCH,
2301 East Ball Road, c/o Office ; Anaheim, CA
92806

NEGATIVE ion generator plans, $4.00. Kits , other
plans available, fr ee list . STARWIND, Box 712,
Goleta, CA 93017 .

NEGATIVE ion gener ator plans. Build it yourself
with easy-to-get par ts, save up to 75%. Includes
ozone check. $5.00 to LUNATRI X, Box 891,
Yucaipa, CA 92399

USE your ta lent, build burg lar alarms, plans
$3.50. DANNY MOWER, Route 2, Box 460-0 ,
Concord, NC 28025

SOUND effects. Greatly expand the use of your
tape reco rde r and creat ivity. Echo, reverb, dub ­
bing, time delay. Demo tape $5.00, plans $7.50.
SOUND EXPANSION, Box 336, House Springs,
MO 63051

SATELLITE TV
FOR THE HOME

Our receiver lets you get
over 75 channels of televl·
slon directly from earth·
orbi ting cable TV satellites!:
HBO, Showtime , super sta - ,
ti ons, sports and movies
from around the world.

Sick of Network TV?
~ Buy Complete or
rJ~_ Build our kit and save!

Our 24-channel receiver provides "studio qusllty "
TV reception. Easy to Installl Ultra low power eon­
sumptlon! Brllllant color! Works anywhere! FCC
licensing no longer required. Orde, lodayl

Complete delalls covered In our Home Earth Sta·
tlon manusl. Send $7.95 today (relundable against any
purchase), or call :

24-hour C.O.D. Hotline
(305) 869·4283

SPAC'ECOAST RESEARCH
Dept. T, P.O. Box 442, Altamonte Springs, FL32701

INST RUCTIO NS and PC negatives, frequency
coun ter 30MHz $5.00, clock 4 digit $2.50. RCS
ENTERPRISES, Box 488, Sierra Vista , AZ 85635

SATELLITE TV antenna build for $300. Detailed
plans $30. NUMAN ENTERPRIZES, Rt. 1, Box
357 , Jonesboro, TE 37659

MONITOR radia tion , not a geiger counter, LED
readout, comp lete plans and B/ M. $7.00, RAD­
TECH ENGINEERING, P.O. Box 42804 , Houston,
TX 77042

BUGS. Build professional min iature FM tra nsmit­
ter s. Plans $5.00. Mon ey-back guarantee. PCEP
ENTERPRISES, Box 83 7-A, New York, NY
10004

EINSTEIN superC eded! Free! 408 Vermont, Day­
tona, FL 32018

WIRELESS con tro l telephone tape recording de­
vice. Records conversations turn ing tape record­
er on and off automatically. No conn ection to
te lephone. Information $4.00. Send to : MAHONE,
P.O. Box 2366, San Jose, CA 95109

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burn ing. Gutt ing, Rlfle. Pistol.
Pocket. See in Dark-Shotgun Direct ional Mike ­
Unscramblers-Giant Tesla-Stunwand-TV Disrupt­
er-Energy Producing. Surveillance. Detecti on, Elec­
trif ying. Ultrasonic, GB, Auto and Mech. Devices, Hun­
dreds More-All New Plus INFO UNLTD PARTS SER­
VICE. Catalog $1. Inlormation Unlimited, Dept. Re80.
716 Amherat, N.H. 03031 .

FOR SALE
RADIO & TV tub es 49¢ each. One year guaran­
teed . Plus many unusual electronic bargains.
Free cata log. CORNELL, 4217-E University, San
Diego, Calif . 92105

SCANNER/ monitor 'accessories- kits and facto­
ry assembled. Free cata log . CAPRI ELECTR ON­
ICS, Route 1R, Canon , GA 30520

FREE catalog, 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 cata log and price list . SALEN ELECTRON ­
ICS, Box 82-M , Skokie , IL 60077

(p lease print)

And...you save money, too, as
much as $5. off the newsstand
price of Radio-Electronics when
you select one of the subscript ion
offers Iisted on the handy coupon,
More important-you'll be assured
of having your copy reserved,
even if it runs out on the news­
stands. You save money and
time, Make sure you get all the
excitement in every issue of
Radio-Electronics, every month,
by filling in and maili ng the
coupon, today.

Address _

Name _

PROTECT YOUR CAR
AGAINST AUTO THEfT

4000

GETIT
ALL' S~bscri~e to~ay, and don't

• mISS a SIngle Issue.
When you subscribe to the best
electronics magazine of all- Radio­
Electronics-you're making sure
that you 'll get all the news of
electronics you want, every month
from now on. Issue after issue,
you'll get equ ipment news, test
reports , proje cts to bui ld, com­
puter technology, servicing tips
and more, inc luding regular
columns on compute rs, solid
state, hi-fi, hobbies and servicing .
And every one is written by the
expe rts, the outstanding authorities
in the most exciting , fastest­
grow ing fie ld in the world today­
elect ronics.
______ _ _ ..lI!!!~

GET THE BEST!-Radio-Eleetronics
o 1 Year-12 issues ONLY $13.00

(You save $2.00 off newsstand price.)
o 2 Years-24 Issues ONLY $25.00

(Save More! $5.00 off newsstand price.)

I 0 Payment enc losed City Io Bill me
\ Extra Shipp ing : Cana da $3.00 per year. all other co untries $5.00 per year . State Zip Code_ __ J

.......... Mali to: Radio Electronic s SUBSCRIPTION DEPT., P.O, BOX 2520. BOULDER. COLO. 80322 ./-- -- -- -- -- - -- - -- - --- --- --- --- --- --- --- --- --- --- --- --- ---
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<0
CD
o

3.9 5

4.50

5.50

2.05

3.05

4095
5.50
4.95
4095

0.89

2.25

2.25

0.04

14.05

$5.H

P~oe

$U5

1.10

1.2V

1500V
1500V
t500V
t500V
250QV

50QV
250QV
250QV

l .E.D. lAMPS
T·1 3 mm Red
T-1 3 mm Gre en
T· 1 3 mm Yellow

ISOLATORS
Dual OpIO Isola tor
Qu ad Opto Isolator
Dual Opto Isolator
Opto Couple r
Opto Isolator
Opto Isol ator
Opto Isolator
Octo Isolator

T·1 'h 5 mm Red
T-1'/.. 5 mm Green
T-1 ~'. 5 mm Yellow

DISPLAYS
FND357 .375- Common Cathode
FN0367 .360- Common Cathod e

(hlph brightnes s)
FND500 .SOO- Common Cathod e
FN0 507 .5<.'0- Com mon Anode
FND560 .500 - Com mon Cathode

(high brightness )
FND 567 ,500 ·' Common Anode

(hlQh bngh tness )
DL704 .300" Common Cathode
DL707 .300·' Com mon Anode
DL747 . 630~ Com mon Anode

LED220
LED222
LED224

LED209
LED21t
LED 212

I
;

r
ECl RAM 1

10410AOC/HM2106- -- Spec;al 105 i
256x l 8<1Fully Decoded 15ns 16 PIN '. ' ,..~:

r
.09 ~
.10 t
.14 !
: ~~ I
.l e ;'

1.09 ~
;:; ~
1.29 ili
1.29 ~

~
1.2V t
1.29 ::;

2.29 i
~:~ ~
1.29 s:

:~: i
.59
.69
.69

SHIFT REGISTERS
33-41 PC FIFO 700 KHz
33-41APC FIFO I "1Hz
3342PC 64 Bit Sh ift Regi ster
3347 PC 80 61t Shift Register

AY~1013A

o to 401< BAUD40 PIN
AY3-1015
o 10 30KBAUD 40 PtN

Port No.
2101
l K (256x 4) 350ns 22 PIN
2102LFPC
1K (1K x 1) Low Power 350ns 16 PIN
2102LHPC
1K (1K x 1) Low Power
High Perf orma nce 250ns 16 PIN
2102·IPC
I K (IK x 1) 450ns16 PIN
2102·2PC
l K (IK x l ) 65On. 16 PIN
P2111·25
1K (256 x 4) 250n s 18 PIN
P2112·35
1K (256x 4) 350ns Ie PIN
2114L
Low Power 4K (1024 x 4) 300 ns

MOS Dynamic RAM 's
TMS4060-30
4K (4K x 1) 300 05 22PIN
TMS4060-2O
4K (4K x 1) 200ns 22 PIN

~

ZIOO2

$IOS.OO I eBitCPUwith segmenledaddress space
$150.00 10 e Megabyles.16Bit CPU::cer:m.;t:d address

ZllOOODS $1500.00 A oomplete .ingle boordZIlOOO
microcomputer system. Contai ns the

=~:;'~·R~.
dual aerial interfaces , four counter/timers
and 32 programmatH patailel llO Nnes.

All Products Stocked In Depth
Largest Zllog Inventory

UOOI

ZIlO-CPU 2.5 "1Hz $ 0.05
ZllOA·CPU 4.0 "1Hz I U5
ZIlO-P10 2.5 "1Hz 7.20
ZllOA·P10 4.0 "1Hz 8040
zee-crc I 2.5 MHz 7.20
ZllOA·CTC 4.0 "1Hz 8040

ILD74
ILa74
MCT6
T1L111
4N26
4N28

~ :~~~
'.' ~,.w4lfu •. "

$333.00

Zeo-DIIA 2.5 "1Hz $28.85
ZIlOA·DMA 4.0 "1Hz 33.50
ZIlO-SIO/D 2.5 "1Hz :IlI.OO
ZllOA·SIOIO 4.0 "1Hz :lV.5O
ZIlO-SlO/1 2.5 "1Hz :IlI.OO
ZllOA·SlO/1 4.0 "1Hz :lV.5O
ZIlO-SlO/2 2.5 "1Hz :IlI.OO ::

.~.' . ••~ . • x,~, ,," X " " '~~.~N'N.:~A'~~~ . ,:~~~~::~
{ MOS MEMORIES ;
I MOS Static RAM 's
~:

~:;
i
j:

r
l

T0 -66
TO·3
TO· 3
TO ·3
TO·3
TO·3

$24.95

$ 9,95

T0-22O

A comp lete learni ng aid that In conjunction With the Tutonal Text offers
hands on experience with microprocessors. I/ O. memory and assemb ly
language pr~rammlng . Offers advanced features such as 45 key
alphanu meri c keyboar d. a powe rful ln~tructlon se t, mu ltIply and dIvide ,
vectored Interrupts, Sing le bit I/O mani pulation parallel I/ O and
7 aod ressmq modes .

~ Texas Instrument~ TM990/189
UNIVERSITY MODULE

Prk:.

59.95

9.95

9.95

P. rt No.

6520

6522

6532

6551

6502

6504

650 5

Price

3.95

3.95

3.95

4.25

3.95

Price

$6.95

11.95

P.rt No.

6800

6802

6810

6820
682 1

6850

6852

Pr ice

55.95

12.95

2.95

3.95

2.95

3.45

2.25

4.98

4.98

6.95

14.95

5.75

10.95

14.95

8 PIN .08 22 PIN .22
14 PIN .12 24 PIN .24
16 PIN .14 28 PIN .28
18 PIN .18 40 PIN .40
20 PIN .20

P.rt No.

8080A

8085

8212

8214

8216

8224

8226

8228

8238

8251

8253

8255

8257

8259

.... ::::.~~::::x~::::~:.~«=:«:::-::>«:::x:::::.»0:~X:'0':~»:::..:-:.:~..:::::::~:.,:.;.N:v:.;~ .;.;.:~.:-:v>;.:· ;.;.;.: · :·: · ;.: ·;.: · :~~·:~· ;.: · :· ;.:·:·:-:·; ·w~;.:· :~~:·: ·;.: ·:~.:.: .:.:~.:.:.~:~.: . ;.; . ;.: . ;.: .»:

MICROPROCESSOR :; METAL POWER TRANSISTORS
CHIP SETS Homotax lal - Best auallty

2N3054 .65 60V NPN
2N3055 .69 70V NPN
2N3442 1.50 160V NPN
2N3771 1.95 50V NPN
2N3772 1.95 100V NPN
2N3 773 2.50 160V NPN

Universal SeR

:::: I"~,:,::,~,»>,.~~,:,.,.,." .,,::. ~,:~~, ~M:
13.95 f EPROM'S
13.95 ; C2708 ~r---------------f; l K x 8 450 ns

:1 TMS2716

16K MOS DYNAMIC RAM'. (16 PINl l !:~;~rxS~~P I~;<? ~~ . Version

41 6 - 5 (300ns) 9.95 'l C2716ITMS2516 $29.95
4 16-4 (250ns) 10.95 ; 16K (2K x 8) 450 ns •
4 16-3 (200ns) 11.95 1 (Single 5V supply - Intel version) ;

O ver 200K p ieces in stock .~ 1
~..~;;:;[.·:i:;;;:;:';:· ~ '''MOS'"":;~'-
I ~~~~:: :~ ~~;~~g~:~4 ,;: ;1 . C2708-65/4708-6 $6.90 I; ~~0(1ss x 4) 45On.22 PIN LowPower

~~i~~4 ·H ~~~ir~~: ,~ ~~~9i~~~~'" P431~45L 4K~4~ ~~~~~~:PIN
~~~~~~ ::: ~~j:g~~:;: ::: JUST RELEASED over 2700 PAGES
l M556N.14 .49 LM3900N .59 Comp lete integr ated ci rcuit data selector. Master guide to the latest
lM723CN.14 .49 LM4136N-14 .99 I.C: s inc luding microprocessors and consumer circuits. 45.(x)()
LM725CN device types listed . 5.000 new device types added. Complete new

~}.". :~~ .. ". ~ ',:~,••>,.,.•~.. " .. ~ ~ F~~n~na~~rt~;I~stems Ps:o(

~I·. ~~~~~AP;-~~~~ 1~~ ~~·~·~,i a~, s.'~:::'~N'X««X"M"
:. Creates almost any type 01soorc. trom music to ( MICROCOMPUTER BOARDS
'I~ gunshots and explosions. High level op amp ~

, ~~u~~;: pin DIP. Operates from one9Vba; ! ~!C MICROCOMPUTE~:99.00 ~~~5ROCkwelllnternati~3~~~OO

I " Lowest Price Offered -' ~~~~~~~~~:~~~;:~~b~ea~~d~1K ~:S:~~I:~~e:~~:~~~~~~~le~~~502J Anywhere" expandable to 4K x 8 and BK x B on board . based microcomp uter system with a full sizedt SN76477N (.600" centers ) ~~~it.~~d~;ir~r~~I~~li~ .real keys and ~f:p~:r~nd~~~~:~~~ne~~~nc~~~~f~er

~~ SN76477NF (.400" centers) $2.29 ~~;~~~~ l~t~~~~P~~~~o~~r~r~ard
t "N ew small package'" provides ex tensIVe.cont rol and prog ram

'0~;~;;;~;;~~~'~~~'~...'.wx : IiSynertek" SYM.~eve lopment function s. t K RAM. $239.00

~
Fl:JIlYasse mbled, tested . doc ume nted and expandable. Powerlul 6502 B·bit

~ Low Prof ile Sockets mrcroprocesscr. 6·dlg d hex LED display. KIM· 1 hardw are co mpatibility .
: Lo west pri ces anyw he re for the Single plus 5V powe r requ irements.

~: highe st q uality, an u nbeat ab le c o mb ination.
Over one million pieces in stock .

Cont act s Pr ice Co ntacts

CIRCLE 9 ON FREE INFORMATION CARD
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<;(lUND EFFECTS GENERATOR BASIC KIT
," ow C ~U.[l EL ECTRO ~'lIC$ MAK U I T PO$S l tL E TO BUILD YOUR 010011
SOlJ" O(r r ECTSC£"ER ATOR,ill T"Ou t SPEo,OlllC A rORT U'l E. WE SUPPlT
YOU 011 11.. n- r H7"'77 $0,. 1.0 eli lP PL US All e r c -e e Ar.tI ORILLEO
CUSS EP OXY PC e OARO N IT " $C"E~T IC A"'O L AYOUT lN STIlU CT!O'l S .
T"I S 10ARD ",".H [ S I T S I MI'LE TO BU I LD A C[Jl ERATOIl CAPABL E or
, . " " sooees , rc co-c rrvr , " "", ."""" . ct ccs s , "'.~
Oon NOT Il£ QU IRE DIP $.11 Te lln OR OTI<[R [ XP[ I<SI V[/ U" USU.l.l
COM!"OIt[NT$ . You SUP PLY OI;LY A n :w $1 .l..,O.l.AO RESIS TORS, CA/>- ' , '
.I.e l TORS, t'ol ,TCI<ES, P OTS , SP [.I. Io;ER , l"2 212 T1UH S llTOR .1.100 ' V ~ . ,

UTT E RT ' ~B.I.' I C K lTCOIrl TA ' H I "' r. ~:<
Tin!'?? , PC IOARD C238IlJ
,,1<O I IolUAuCT lOHS O'-lY $5.9 5.

2 N2222 TRA'l S I U OR r OR Al OVE "".. . 3'3 UCH

If YOU HAVE AlR EAOY PURCHASEO THE T1 76 ~?7 CI1IP YOlJ "'AY I UY
1I. EPCIOAAO A"'O IhS TRUCTl O"'S O"'l Y. C2J885 $ ~ .OO

LAfeR SLAV E TRIGGER
mJLED ~~~3KIT 121 Flasher

ft C SUPPLY All TH[ CCMf'O"'[IoIT$ mJ~._ . ,_PLUS SCHEMATIC TO MU E A U~ -

121 :::::~ ~=~':-S l l l VE SL AVE TRl e CER WtilC ti
WILL rmt YOUR SLAVE STAOIE til ~~'::':c-:::"';:"~~ ':'
~~~~I~~U T~~~~~: Yi~~;~S T[A 121 - ' U JXl $2.4.

' VDC XOO"" "'" "",,'m' ~
Flashe~.I- ,l mJCounting ~
Kit ., 121 Module •
=..::_~ . I!l ='::.::...-. ~,p~ .

~ '- .. '-~v " 121 --- ,--... ... .. .... .. "'C_ .... ....t.,.-_ _ .. '1
7 9

, ~- --.1 tzJIa $8 .00 I!I ::: ,'....-:: ,:-;_..

120 VAC :::::t!~~) 121 Wheel o.
Xeno n 121 Fortune · ,
St robe Ki t~~ 121 :::-::::::::.:.. ' , • . '
,"--_.'. 121 "' ._-- ~'@
::::-.-::.::~~~ ::'::::::::':::..':'" - ~
- - - - ....~ 121 ---_.- 2i
-- ~f' ......h til =:...~":'~ •
cnon $7.5 0 (! ,-.,.c _ ( l JlOl $8.99

121 121 121121 121121121 121121 121 mJ mJmJ 121 121 mJmJ mJ mJ 121
LED Panel OPTO II II I TH U I~ IT .

Mounting Kit I S O L A T ORS
I I I H h~u I ~' ! .
II I') ] l u u I ~S : .

ell lOl - ~ e #';
GCl l 11 l uu I ~ ST .

12 lell for $1.00 1& I CUIl Cl'Ole( 49+:£1( 11

R0 170 .~ GESub·C0 1_ .:Ie p f'

r:JIRectifier Nicad ClP ..INlATUIlI
'- \(IOI)V. l ~ _

~':.:'::'= ...
ADJutfAIlI

en... 5 fo r $1.00
CA'A~2~: 50¢100 for $15 .00 u • • $2.00

Tube Specials Alco Knob HorsfP = -•._~~ shoe ==:..
'",0' \ - -. Tube _
u"n

... .._....--,
2 for $1.00 2 fo r $1.00 ( U Ul $3.1 5

• Minimum order $ 5.00

~HANEV • Please include $ 1.00 for po stage
•vrsa. MC and COO aoct'pte<l

e lectronics inc • Phone orde rs are welcome

P.O. BOX 2703B,DENVER, co. B0227 13031 7B1 ·5750.. . .- .. ... . .

FOR SALE

CIRC LE 53 ON FREE INFORMATION CARD

PA RTS, IC's, LED's, keybo ards . Free catalog.
R-E ELECTRONICS, 1919 West Belt North 107,
Houst on , TX 7704 3.

PRINTED Circuit Board s: Your artwork, quick
delivery, reasonabl e. Quantity discounts . ATLAS
CIRCUITS, Box 974, Waynesvi lle, NC 28786 (704)
456-3 739

PORTAB LE vid eo record ers, specia l: Magnavox
#8251; VHS; 2/ 4 hour ; tun er- timer; only $995.
AUDIO-VIDEO, 2021 E. Markland, Kokomo , IN
4690 1 3 17-4 59-8 511 9AM -2PM

ALARM syste ms! Burglar, fire , car. Finest equ ip­
ment ! Save! Catalog, de cal; 50¢ , refundable!
AA S, 186H Oxmoor Road, B'ham, AL 35209

AL L T.V. Tun ers rep aired $11.95. Fast serv ice
quality wor k. MIKE'S T.V. TUNER SERVICE, Box
187, Bean Station, TN 37708 615-581-6393

SCANNERS, Bearcat, Regency, Fanon/ Couri er.
Sca nner cryst als , antennas. HARVEY PARK RA­
DIO, Box 19224, Denver, CO 80219

SURPLU S elect ronics. Month ly picture flyer . Low
pri ces. U.S. only. STAR -TRONICS, Box 683,
McM innvelle, OR 97218

RAW spe ak ers and finish ed syste ms for Hi- Fi and
Sound Reinforcement. Also cabinet plans, hard­
ware, gri lle cloth, cr ossovers, microphones, ac­
cesso ries, much mor e. Informat ion-packed cata­
log, $1.00. UNIVERSAL DISCOUNT SOUND ,
Dept. RE, 2243 Ring ling Blvd, Sarasota, FL
33577

" SECRET Registry of U.S. Gove rnment Rad io
Frequencies (25 to 470 MHz)." Book shows
3,800+ frequ enc ies: FBI, FCC, Treasury, Border,
Immigrat ion, Secr et Service, Customs, NASA ,
military, more. $4 .95 ppd., CRB RESEARCH, Box
56-RE, Commack, NY 11725

HAMS, CBers, SWL s- eight character morse-A­
word morse co de reader ; RTTY reader. Decodes
signals off the air. Send for details. MICROCRAFT
CORPORATION, Box 513R, Thiensville , WI 53092
1-414-241- 8144.

A M-I'M­
MONO

~
We hav e several ors - all cu t and
formed for P.C. boards. They are 5% 1/2-watt
car bo n film . R ather than count them. we are

the;~~ ':~r~~~ ~botgt ,td6-Ji~ces~dtbf~nl~2_
r72'ce~t~~R.th.fJsriGeaP:eitS~~~rt~sbJt~dup
an inv entory for y our work bench. Has a
lar ge number of mi xed valu es. No . 8926R

Resistor Less Th an

ASSO RTM ENT Each 1~~

S
APPROX . 7~
700 pes .

~ - i

N E W S ITEM ! - Auto stereo has become as sophisti­
cated as home hi -fi - and nearly as expensive. Yo u
can spend S300 for simple co mponents-which means
stereo can be out of reach for many fo lks and 2nd

~:::i ~[J;'t'itew~:c~:st;r~f :'$'i~<bs~~~m{o~oo~&~

~ifi fJt~r~gr~f~~~~'c~etl~:f;::sD.f~ed~~~~~a~~n
of the hard plastic and soft uph olstered surfaces. It
is the perfect radio for a top-soun din g stereo system -,

BUI LD YOUR OWN STEREO RADIO.....

KLIt-~2~TTune

4·~ij§ FM FM-AM
o No. 60006R 0 No . 60007 R

"The Heart Of A Receiver" ....We hav e acquired a number
of front end t uners.....made for KLH-one of the audio

ro~t~··ih~r~~~~~~JoE~f~~~~~1cr:i~li6~~·. T.f~:eef~~~rs
roni c section consists of an RF amplifier. oscillator and

r~~ut~~~U1E5\IIf~~~&r:~~~~~~a~l~~. ~~~C.
~dh~a:v:~~~xfo~1i~aiu~~~~\ri'Wr~c~rift y~shI:I~~~-

N o. 60 1 04 R
39" OV E RA LL Pump t o cock ! Pulling tr igger fire s it -giving an audible so und

Wil d West Go es " El ect ronic " and making conta ct thru th e 2-wi re cable . Has compartment

I i
~~~ed1~c~~~~e9;hr~~t~rre:d:. ~~~~~ei~inc~ril~~~eca~r~~fga~(eftt ron eRillesPCCifiC info....bl;l-t Ir 'sa te rr ific st ar t for cr eating games ; can

.. be used by th e kids .. . .lt 's harmless. Lim ited Qua nti ty!

AM -I'M- ConvertYour Car IntoAConcertHall'
STEREO •

AUTOMATIC RAD IO

NAM E

Be sun' to include sufficiell t posta ge'.

I A O DRESS

II "C"'IT"'Y-;--------- --- -------'

IU~~ ~~ _
WJIt' H ;1I our ,lyc'a , 1l0rtJH'dstt 'T1/ ,\flISS. c r so n thrrn N.H. visit o llr ret ail dt 7 Odkhm d St ., / l t lH' slm ry . AtdSS.
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r------------...... ~c

Send :::-- ~

for
free
1980
DELTA~

1Z0-pg. catalog-
Delta Electronics, 176 Se cond A ve., Walthum, Mo. 02154

': \

AM-FM -MULTI95 SIOO STEREO
18 $2for AUTO RADIO':7 Shpg.

No . 5744W

UNBELI EVA BLE

149
~ AM FM SAM E RA D IO.,.bove excep t It I,
~ • AUTOMATIC not stereo ! Excellent FM rec epti on;

RA DI O·FM g~~~l~:\~nhn~~;f\~;~:f:~:~~h$2for Shpg. BUY OF A LIFETIME! No . S74SW buttons and front bezels.

100

(f)
o
Z
o
a:...
o
UJ
-l
UJ

6
is
«
a:



600 mHz COUNTER

Prices
CT-70 wired + tested $99.95
AC adapter 4.95
Nicad pack with AC adapter/charger 9.95
Telescopic whip antenna, BNC plug 7.95
Tilt ba il assemb ly 3.95
CT-70 Kit Form 75.95

r~rnsfllJ fllfI[]irlJrli[]s
BOX 4072, ROCHESTER, N.Y.14610

PHONE ORDERS CALL
(716) 271-6487

.....
<0
0)
o

10Hz to over 600 mHz
less than 25 mv to 150 mHz
less than 150 mv to 600 mHz
1.0 ppm, 20-40°C; 0.05 pprn / vC TCXO crystal
time base
7 digits, LED, 0.4 inch height
50 VAC to 60 mHz, 10 VAC to 600 mHz
1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range
4 'AA' cells, 12 V AC/ DC
0.1 sec and 1.0 sec LED gate light
Automat ic , all ranges
5"W x 1 W' H x 5W' D
1 Ib with batter ies

Power:
Gate:
Decimal point:
Size:
Weight:

Stability:

Display:
Input protecti on:
Input impedance:

Specifications
Frequency range :
Sensit ivity:

The CT-70 breaks the price barrier on lab qua lity frequency counters.
No longer do you have to settl e for a kit , half- kit or poor per formance ,
th e CT-70 is complete ly wired and tested , fea tur es professional
qu ality co nstruct ion and spec ifica tion s, plus is covered by •. one year
warr anty. Power for th e CT-70 is prov ided by four' AA' s ize batt eries
or 12 volts, AC or DC, ava ilable as options are a nicad battery pack,
and AC adapter. Three selectable frequency rang es, each with its
own pre-amp, enable you to make accurate measurements from less
than 10 Hz to greater than 600 mHz. All switches are conveniently
locatec on the front panel fo r ease of operat ion , and a singl e input
jack eliminates the need to ch ange cab les as di fferen t rang es are
selected. Accurate read ings are insured by the use of a large 0.4 inch
seve n digi t LED display, a 1.0 ppm TCXO time bas e and a handy LED
gate light indicator.

The CT-70 is the answer to all your measurement needs , in the
field , in the lab , or in the ham shack. Ord er yours tod ay, examine it for
10 days , if you're not completely satisfied, return the unit for a prompt
and courteous refund.
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TA-l000 KIT
$51.95
Power

tranlformer
$15.00 each A NEW LED ARRAY AND

DRIVER FOR
LEVEL METERS

4 DIGITS
PERSONAL CODEI

SPECIAL $19.95

• proximity trigg e~re~~-=;;';;;~Jg
• voltagetriggere.i{
• mechanically triggered
This alarm protects you and itself! Entering pro­
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut. the unit protects itsell
by sounding the alarm. 3-WAY PROTECTION!

All units facto assembled and tested - Not a kit!MARK IV KIT $31.50

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4­
color l ED (15 per channel) to indicate the sound
level output of your amplifier from - 36dB - +3 dB.
Comes with a well-designed silk screen printed plas­
tic panel and has a selector switch to allow floating
orJradual output indicating. Power supply is 6......
12 D.C. with THG on board input sensitivity con­
trols. This unit can work with anyamplifier from1W
to 200W!
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color lED. all other electronic compon­
ents, PC board and front panel.

l00W CLASS A
POWER AM P KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class.. Crystal clear, 100 watts
power outputwill satisfy the most picky fans. A per­
fect combination with the TA-l0 20 low T.I.M. ste­
reo pre-amp.
Specifications:
• Outputpower: 100W RMS into8-ohm

125W RMS into 4-ohm
• Frequency response: 10Hz - 100KHz
• T.H.D.: less than 0.008'10
• SIN ratio: better than 80dB
• Input sensitivity: IVmax.
• Powersupply: ± 40V@ 5 amp

$5.50
$6.50
$6.50
$6.50

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC"EQUALIZERII

.. - ----

This series covers a wide range of level indication
uses, output and inputvoltage, time related change,
temperature, light measurement and sound 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 lEDs in one bar:

lED ARRAY
Gl·112R3 Red, Red. Red
Gl-1 12N3 Green, Yellow, Red
Gl-112M2 Green, Green, Red
Gl-11 2G3 Green, Green, Green

~ lo

___8

r~~ ; ~I.!;.:... i~• • • :- _._- _..

FLASHER LED
Unique design combines a jumbo red lED with an IC
flasher chip in one package. Operates directlyfrom
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V20mA.

2 for S2 .20

5W AUDIO AMP KIT
2 lM 380 with Volume Control

lJllJJJ -,Power Suply 6 18V DC
ONLY $6.00EACH

12 DC MINI RELAY
SPOT 2 AMP 1.30 UJ
SPOT 3 AMP 1.60
DPDT 2 AMP 2.50
4PDT 3 AMP 3.50

LINEAR SLIDE POT
500ll SINGLE

MetalCase3" long
2 FOR S1.20

Size smaller than a box of matches!
Receives all AM stations.

Batteries andear phones lncluced .
Only $10.50 ..~

6V
12V
12V
12V

PROFESSIONAL
~...P...ANEL METERS

f 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.

0- r'~ All meters white face with black
TVDe MU-52E scales. Plastic cover.

~! 0.5" LED lliffi
ALARM CLOCK MODULE

ASSEMBLED! NOT AKIT!
Features: • 4 digits 0.5" lED Displays · 12 hours
real time format • 24 hours alarm audio output .~..:.---:-:-:::::::-::-=-::::::-::-::-:::-:::::-=--==-__..
• 59 min. countdown tlrner « 10 min. snooze control.

ON LY $7.00 EACH
SPECIAL TRANSFORMER
FOR CLOCK

(FREEl

(/)
o
Z
o
a:
I­o
W
....I
W

6
a
-c
a:
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FLUORESCENT LIGHT
DRIVER KIT

12V DC POWERED
Lights up8 .....15WaltFluo­
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt­
age coil, power transistor,
heat sink, all other electro-

With Case Only nic parts and PCBoard, light
$6,50 Per Kit tube not included!

REGULATED DUAL
VOLTAGE SUPPLY KIT

=4 30V DC 800 MA adjustable, fully regulated
by Fairch ild 78MG and 79MG voltage regulator I.C.

Kit includes all electro­
nic parts, filter capaci­
tors, I.C., heat sinks
and P.C. board.

$12.50PER KIT

AU-999 $7,50

....
co
00o

1 WATT AUDIO AMpt?·
All parts are pre-assembled on a~
mini PC Board. Supply Voltage 6

9VO,C. SPECIAL PRICE $1 ,95ea.

Mini size 1" x 3/." X'14"
Supply voltage1.5V - 12V

Ideal for Alarm or Tone Indicator

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!
Addedfeatures like tone defeat and loudness control
let you tailor your own frequency suppl ies to eli­
minate power fluctuation!
Specifications: • T.H.D. less than .005% • T.I.M.
lessthan .005% • Frequencyresponse: DC to 100KHz
± 0.5dB • RIAA deviation: =0 .2dB • SIN ratio: bet­
ter than 70dB • Sensitivity: Phono 2MV 47K/ Aux.
100MV l OOK ' Output level: 1.3V • Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/ treble = 10dB
@ 15Hz ' Power supply: ± 24lJ .C. @ 0.5A
I<It comeswith regulatedpower suppl y, all youneed
is a 48V C.T. transformer @ 0.5A.
ONLY $44.50
X'former

I.C. TEST CLIPS
~~he 2a&,t~~nEgl;~~: $2.75 ~

In Black and Red Colors perpair -......-

SOUND GENERATOR I.C.
Crea.tes almost any type of sound - gun shot, ex­
ploslon. train, car crash, star war, birds, organ ext.
A built-in audio ampl itier provides hiQh level output.
Operates from one 9Vbattery, 28pin 1-
dip: we supply the datas. $2.90EACH 1'II'IIIIlI__._

ELECTRONIC SWITlJCIT
CONDENSER TYPE ~

Touch On Touch Off
uses 7473I.C. and

12V relay .#;"
$5.50each ~. ..~

$2,75EA.
$2.10EA.
$1.90 EA,
$1,90 EA.

ULTRASONIC
SWITCH KIT

~'!f. FORMULA INTERNATIONAL INC. 4/80

~ >:!!I I ~Li~~~!jt~5 ISend $\.00~~ h 0.... Ii DU hll' For Detail ed

I~t~!ff:~";~.:~;.....·~,",j'A . Catalogue

•

ftlm loill'l , .,(g. .1lI. Rft lun" a I S .. ~
"tl o", O rde n Ac e-Pled Oft Visa or Me ONLY, NO C.O.O ./5tort H ou" 10 -} Mo " . t l'lru S.t. --ng--

1210) CRENSH AW B L V D ., HAWTHORNE. CA 10ZSO -
IIHO N!: : (213 ) t71 ·1121 • (2U) nt·51U

Kit inclUdes theUltra Sonic 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, garagedoor, alarm system or
counter. Unit operates by 9-1 2 DC. $15.50

COMPLETE TIME MODULE
0.3" digits LCD Clock Modulewith month

@)
and date, hour, minute and seconds. As

Ii 1/9 well as stop watch function!! Battery
and back up light is with the module.

• : Size of themodule is 1" dia. Ideal for
use in auto panel, computer, instrument
and many othersl $B.95EACH

~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 $3.00

FM WIRELESS MIC KIT
- It is nota pack of cigarettes. It is a

new FM wireless mic kit! New de­
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allowyou
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an l ED indicator to signal the
unit is on # FMM2 KIT FORM $7.95

KIT FORM
$8.75 EA.

OUR PRICE $71 .45

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cutoff when circuit is shorted
or over load to protect your
amplif ier as weiI as your 1t--::-7:~=-::-:-::::=~~~=-==='::::~--I~::"';~~~~~::';"..!::::"';:':':"'_':""'_---11speakers. A must for OC l
circuits.

PUSH-BUTTON SWITCH
N/ Open Contact

Color: Red,White, Blue, Green, Black
3/$1.00

N/ClosealsoAvailable
50C each

l ARGE Qry. AVAil ABLE

" FISH ER " 30 WATT
STEREO AMP

MAINAMP (15Wx 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 (KF1% ± 3dB). vott-
Only $1B.50 age gain 33dB. 20Hz- 20KHz.

HICKOK LX303
DIGITAL LCD MULTIMETER

• 3V, digits display ' 200 hours 9V
battery lite • Auto zero; polarity;
overrange indication· 100MV DC
F.S. sensitivity • 19 ranges and
functions ' D.C. volt: 0.1 MV to
1000V • A.C. volt: 0.1 V to 600 V
• Resistance: O.H! to 20 M!! ' D.C ..-""===;-:::-::===:-=:-=-::-:~=-=--=-=~::...
current: 0.D1 A to 100MA

SUPER IS WATT
AUDIO AMP KIT
Uses STK-015 Hybrid Power Amp

Kit includes: STK-01 5 Hybrid IC, power supply with
power transformer, front Amp with tone control, all ":::==:-;'==~~;':~~~~-=-=:-::~~~"-'iI;;u;:;-;;"u-;;;-;;:-;;;;;;;;;;;;;,--.
electronic parts as well as PC Board. l ess than
0.5% harmonic distortion at full power V,dB re-

~
sponse from 20·100,000 Hz.

_ . This amplifier hasQUASI -
. Complimentary class Bout-

_ . ' ._;. : . put. Output max is wall (10
L:1'..,~~ ....,.,1~, watt RMS) at 4!J. ONLY

.:-~ ~ . $23.50 each

I
~ HEAVY DUTY
\ ~ CLIP LEADS

, \) 10pairs - 5 colors Alligator clips on a
22" long lead. Ideal for anytesting.

$2.20/ pack
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.70
95

1.15
60
90

1.75
200
150
.70

2.50
2 50
200
225
250
200
2.50
1.15
1.75
2 00
200

60
150
200
250
2.50
2.50
2 00
125
125

$50
$60

$9.00

1

LM 1303
LM 1304
1M 1305
LM 1307
LM 130lE
LM 1310
LM 1391
LM 1414
LM 1800
LM 1808
LM 1820
LM 1828
LM 1830
LM 1841
LM 1848
LM 1889
LM 2111
LM 2113
LM 2907
LM 2917
LM 3046
LM 3054
LM 3064
LM 3065
LM 3067
LM 3070
LM 3071
LM 3075
LM 3089

LINEAR
400
.70
30
50
30
85
85
80
80

2.75
1.10
1.10
1.10
1.10
135
100
100

80
350
250
200
100
125
150
120
120
165
2.50

30

Govt surplus walky
talky, used cond o
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45

AN/PRC-6

552 Summit Ave.
Westfield, NJ. 07090

(201) 654-6008

BRIDGES
I V, amp/.50.6 amp/2.00, 25ampll.OO

ZENER DIODE5-20V1amp 10/1.00

BRAND NEW ITEM
FREQUENCY COUNTER CHIP

ICM 72251PL
(40pin), withonboarddividers,

decoders/ drivers.18.95-specsincluded
AID CONVERTER by Datel

ADC-MC8BC-8 bitanalogtodigitalconverter,
highspeed- 18.00

D/A CONVERTER· DAC· OSBC-8bit- 12.00
Il3741 OP AMPS (mini-dip) 411.00

LM323K
LM 300H
LM 30l AN
LM 30lH
LM 307
LM 308H
1M 308
LM310
LM 311 H
LM 317K
LM 318H
LM 320K·15
LM 320K-12
LM 324
LM 325
LM 339J
LM 340K·12
LM 341p·12
LM 343H
LM 373
LM 377
LM 380
LM 381
LM 384
LM 386
LM389
LM 390
LM 746
LM 748CN

ii-----..............,.,,,

Computer video monitor chassis 9 inch, 12volt used
Computer video monitor chassis 12 inch, new
Hy Gain CB chassis, trunk mount

EXTRA LOUD 9V BUlZER-3/2.00

HEAT SENSITIVE SWITCH-4I1.00
self contained unit opensat 150C

INTERFACE CHlp·D8243
16lineI/O extender forall sin Iechi ~ Ps5.75

MOTION DETECTOR
Completely assembled oncircuit board

with capacitors
Specs and applicationnotesincluded-4.95
3V/' X 2 X 1'1," case withmtngtabs/ 3.00

JUMBO LED's
Green,7l1.QO-Yellow, 7/ 1.QO-Red, 1011.00

100113.00 100/13.00 100/9.00
MOUNTING CLlPS-12I1.00

MINI AUDIO TRANSFORMER5-311.00

WALL PLUG ADAPTER-5VDC@l60ma-l.50
6.3V1.2Amp Transformer-U5

CRYSTAL5-3.579545 MHz 99t
6.0MHz 2.95

9 DIGIT FLUORESCENT DISPLAY by NEC
complete withdrivingcircuitry-2.50

7SEG DiSPlltsS(comp. grade)
3"195¢-6"11.45 y pecifyann. orcath.)

DISC5-.001 1KV2511.00, .I 50V 15/1.00

DIPPED TANTALUMS
.47 ~f 35V(I " leads) 10/1.00

AM/FMRADIO CHIP-{#44OS) 2.00 or3/5.00
CompleteAMlFM IC-external lFreguired

DIGITAL MOTION/UNITCOUNTER MODULE
(Fairchild) with large4digit display&specs-7.00

8035 Microprocessor, 17.00

SUPER SUB MINI LYTICS
(I " rad. leads, by Nichicon)

10(XM50V(1'/./ ' L X 'I. W), 75¢ or 1016.00
47~f 25V ('M'L X 'I," W), 101$1.00

4OO~f 330V(photo flash or lasercircuits)-211.00
COMPUTER GRADE TWIST LOCKS

3200~f 50V (ideal forpower supplies) 1.00
I OOO~f 5OV-I.00 I OOO~f 185V-2.00

SEE IN THE
DARKNESS
IR viewer , por table , new wit h
choice of one lens ...close up ,
te lephoto or gen. purpose.
ReqUires 6 vo lt DC btry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
Sold as is $400.00

Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass, 01904

CIRCLE 56 ON FREE INFORMATION CARD

Electricity from the sun .
5 Volt panet v, 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

MICRO
ART

Terms MICRO-MART accepts Visa, MC, and telephone COD'S. Foreignorders $50.00 minimum plus
shipping-US fundsonly. Ordersunder$10.00include $2.00for shipping/handling.All componentsguar­
anteed or money refunded. Immediateshipping. N.J. residents add 5%salestax.

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

ONE ARM BANDIT
MIKES

~i;he H;.i:l~~'CO~r;'A~~f~;~dl~O~~~e~rObNK5F~
VO LUME, SQUELC H, CH ANNEL SE LE CTOR ,
SPEAKER, a nd DIGITAL DISP LAY are.11 cen ve­
nientl y loca ted where your (Ingen do the ta lkin, _
Cornel wit h 6 ft . mu lti-co nduc tor , eeler-ecded, coiled
cab le, \N!~rate) for euy int egration In to any type of
rig . Sin ; 4111" II 2'J'.l" x P,," . Wt . 9 01 . No. , 2CUsa.6

HOW TO OItDU
W. ... .. . r MAITIIT CHAItGI , VISA , c".c", ..d COD,
(25 " d•••). Ord.r tt, p... ... . r "' all. MI..h,n ll" .rd. r Ia.
~.....tat. Cat. N• •• d••crl~t1..., . a",•• "'.ftth .f
Mal az!.!J., Po.tarl! : Caudla.. , . 14 51. 'or. IJII; add

:::ta~.~ ~~~:~ :I:~:~:O~~h..;~:t:~ 6·i~·1 T~:~~38~~

C.t. No.

U CU6 33 6

B~O~T<t~~llEA~I~~~:~I:g:S~~~~t~~'~~~:f~oq.~~ift~oG~~~S~'C~·(~9S~2·19) · ~: ~; 1 2~ :: ~ :~~
o f)-MICRO MINI REED SWIT CHES, 1" lon g.. for ..I.u ms, rel.,.s, etc., (.' 258) .. 1 .29 12 for 1.30
o lO-TANTALUM ELECTROS, asst'd mini, axlal, herm et icillly sealed, (;, 5848 ) . . 1.29 20 for 1.30
o SO-DISC TYPE CAPS, inc!; NPO, hi-Q, myl,lr, ceramics, .lut'd v.alues, (N437) 1.29 100 for 1.30
o 60-COILS & CHOKES, ..ss t' d RF, O SC, IF, pu.uitic typ es, (;,3 5A297) 1.29 120 for 1.30
o 6-SWITCHCR AfT PHO NO JACKS, hi~Q, ch..sis mount , teflon b..se, (;,5119) . 1.29 12 for 1.30
o 30-SUBMINI IF TRANSFO RMERS, ..ss t s lug tuned , shield ed , (# 35A9) . . • •. • • 1.29 60 for 1.30
o 40·ADJUSTABLEFERRITECO RES, center ~ut tor hex ..dju st , (#5 701) 1.29 80 for 1.30
o 10·PC TRIMPOTS , screw drive r adjust, assceted values, (;, 3346) 1.29 20 for 1.30
o 2S~4 " CABLE TIES, p l..stlc , like Ty-wr ..p sty le, ( ;'521 ~) • . .••• . . . . .• .• . . . . .• 1.29 SOfor 1.30
o 5-CRYSTALS, m..y incl ude ; CB, h..m n rious shotpes ..nd sizes , (;,5 716) .. . .. • 1.29 10 for 1.30
o ~-MICRO SWITCHES, SPST, NO contacts, plunger style, -so l d~r t..bs , (;,5785 ) 1.29 6 for 1.30
o 65-MOLEX SOCKETS, " o n-..-strlp" , for 8- 40 pin ICs (# 1609) 1.29 130 for 1.30
o 6-P AIRS 9V BA!TE~Y CLIPS, wIred & bl..c k color~co(:ied le..ds , (;,2852) • .• . 1.29 12 for 1.30
o 6-LM340T VOLTAGE REGULATORS, 5 to 24 volts , TO-220, (;,5897) • .•. . . . . 1.29 12 for 1.30
o 40-POLYiTYRENE CAPA.CITORS, .us l'd v..lues ..nd volt ..ges , (.1052) 1.29 80 for 1.30
o 15-THERMISTORS , resi slors th..t ch..nge with the te mperature, (#20.«1) • • . . . 1.29 30 for 1.30
o 65 -1

/, WATT RESISTORS, asst 'd values, mel..1 film, m..rked , (.5797) . . . . . . .• 1.29 130 for 1.30
O l D-MO DULAR SWITCHES, Central..b "push-en " type, up to 4POT, (;,31S0) . 1.29 20 for 1.30
o 5-"MOTORS MOT ORS" , sm.tll, high speed , esst 'd sius, 3-6VDC, (;,2551 ) .. 1.29 10 for 1.30o 50-MIC AS ..sst . stzes-n -sh ..pes , incl . " silvers" too! (;,373) .. . •.. . .. . . .. .- 1.29 100 for 1.30
o 10- TRANSISTO R SOCKET.S, for nprJ ..nd pnp types, (;, 3845) ... • • • • , 1.29 20 for 1.30
o 4·HOBBY VOLTAGE REGULATORS, LM-309, 320, 34O's, TO -3, (;,3330A) 1.29 8 for 1.30
o 12-P ANEL SWITCHES, assorted slides , rot ..rles, modul ..rs, etc . (# 295) 1.29 24 for 1.30
o 60-RESISTOR SPECIAL, 1~ to 1 w..n , carbons, carbo- films, et c. (U5B96) . .•• 1.29 120 for 1.30
o 65-HALFWATT RESISTORS, asstd . carbces, e.trbo-fiIms , various values, (;,:454) 1.29 130 for 1.3 0

[] ~~~';,~~Ui::~;I~~TR1~~: ~r~:;~d4~I~e;o ~~n~~~~~r(~s6~~:)P: .(••.~~~~'. ~:;: 3~ ~~~ ~ :~~
f/

- I.

• 115 VA!= Operation
• Built- In Alarm Function With

24 Hour Dial Indicato r
• 3/,," High White Num er als

Buyers Worldwide Are Cla mor ing For Our

1 ~ MORE GETS U 2

o 50·PRECISION RESISTO RS, \'J, 1, & 2 watt s. 1':" assor ted types, (N363) •. U 9 100 or 1.30 .
o 60- CERA.MI C CAPS, ust'd v..1. & stvle s. incl ; tu bu lars , NPO's, etc. , (;,590) .. 1.29 120 for 1.30
o 30~MOLEX CO NNECTO RS, nylon , ..ss t'd style s, co lors, & ;, of cond .'( ;,:S835) 1.29 60 for 1.30
o 4-ROCKER SWITCHES, DPOT, so lder eyelet termin..Is, (;,33 02) .. 1.29 8 for 1.30
o 1-REl AY. BABCOCK 6VDC, SPST, pta stlc cue (,H 807) 1.29 2 for 1.30
o 4~THfRMA L FUSES, ep oxy se..led , metal c1..d , break al 2:;7 F, ..xi..1 (#63&7) . . 1.29 • for 1.30
o SO·lN4000 RECTIFIERS, epoxy, u i..l leads, untested , (#25 94) . . . . . . .• . ..• . . 1.29 100 fOr 1.30
o 30pc.-HEAT SHRINK, The rmo- fit, shrinks 50 '/, (;,5248) .. 1.29 60 for 1.30B10-SlIDE SWIT CHES, SPST, SPOT, etc 11 sh.J.pes ..nd size s, (# 5927) 1.29 20 for 1.30

o ~~:~l~~3~~~IS:~=~t~:~':u~~~eflZ~n~fti~';, 7"oo~:c; ..(:e~i..~)(~·i84ii »:': ~ :~: ~:: ~:~:
~ ~:f~j~S:E~~~I~~~~'Il~';:~e;I~NS~Ri3:S I~~~~~~~~:~~~~i~,' INS],g) ~:i: ~ ~~~ ~ :~g
o loo-PIE-FORMED VJ WATTERS, popul..r \'.trues, some 5 & 10 %ers, (;,1060) 1.29 200 for 1.30
o 4-PHOTO ELECTRIC DARLINGTO N TRANSISTORS, (#327 6) . • •.. .. 1.29 8 fo'r 1.30
.0 40-POWER RESISTORS, as se rte d typ es, includ es 2 to 10 w.. tters, (# 228) ... . 1.29 80 for 1.30
o 15-NE-2 LAMPS, n~n re d, for 110VAC, less resistor. (;,1435) : . .. • . . 1.29 30 'Of" 1.30
o 30- "CRIMP -O N" TERMINALS. rin,Rs..nd sp ..des, for ;, 12-20 wire, (;,3955) . . 1.29 60 for 1.30
o 50-0NE-W ATT RESISTORS, pooular .assor t, some 5'1oers, l00 's o f use s, (#3844) 1.29 100 for 1.30
o 3D-fT . WIRE-WRAP W IRE, 30 gol ge, insul..ted , con tinuou s le ng th, (;,18 03) . . 1.29 60 for 1.30
o 6-SPDT MICRO SLIDE SWITCH, only 3/ 7" cub e, for PC mount, (#3 4291 . 1.29 12 for 1.30
o 10-PR.-RCA PLUGS & JACKS, for ..ud lo, spe ake rs, etc ., ' ;,402) 1.29 20 for 1.30
o S~2N30S5 HOBBY TRANSISTORS, TO~3, (;,377 1) . .. . 1.29 10 for 1.30
o 6-SINGLE PIN MICRO GREENLEOS, 3V, 10 mils, " p in beads" , 100%, <.6126) 1.29 12 for 1.30
o 6l-JUMBO RED LEOS, 1.S-3 V @ 10 mA: 100% m..teri al, l 00 's of uses, (# 2135) 1.29 12for 1.30
o 6~MAGNETrc DISCS, sh..tter -rest st ..nt Plul..lloy, 13/ 16" di a. (#6099) .••.. • 1.29 12 for 1.30

Bt~~~ri2S~~~SRE~~c:~:go~het,:.s~~j)~~'5 R';'l~1~~~ ~~~~..1:~t:r:~9j;~.1.~~). . ~ :~; 1~~: ~ :~g
o Hi -VOLUME CONT ROLS, asst. v..lues, ..udlo, ..nd swltc h too ! (;,592 ) .. • .. . • 1.29 10'for 1.30
o 60-PREFORMED DISC CAPS, ~nd u sort men t of n lues, m.n ked , (# 1 ~ 81 ) .. 1.29 120 for 1.30

ND FOR FREE CAT ALOe

POLY PAKS®
P.O. BOX 942. R4

SO. LYNNfiELD, MA 01940

'FLIP-OVER' $69 9
DIGITAL CLOCK ....

2 for

'7
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o
Z
o
a:
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.'"."3500
35 00

269!1
•ss
•ss."79S

1150
899
73S

7.'
l09S

8 5 'T 11
14 p,., 5 1 10
' 6 P.., $. 'T 1 2
18 P... s.r J I
lO P.-- S 'T 3"
2: P,,, S1 35
:'4 PonSl "I
111p", S,. ,, ~

40 P.rI S'T 6J

NAKEDPCBOARDSALE
Z·eo CPU tH",&ca J $349~

tlO8OACPU 34 i5
8I(Sl.llc;RAMllOQO.l! 1195
16KSt.ll~RAMall"l l"iS
32KSt.b(: RAM 1211"1 "11115
F1apc>y1lO(T"aoWlfl 399S
~SMll.lIO(ToII'WI'I 111liS
81< [prom a 108 1 21 115
1102 ECl'"O'" &.rtl 300('
21oenrleEp-omf\ll\a:.lj 3495
2108./211e EprotTl(WfolQ 3000
Real' ..... Cbci< 3" 95
N:.PProtoBdr3"'Conn I 1195
VClCtOfeeco Proto 22 20
VClCIOf6&03 11 )Iot MB :l9 9!o
ACP ul. ndel ...,Q)n n 15 9~

Vod~ 1"l en ac e lSS MI 3 195
P" .,,:'-l Interlace lSS lAI .,7 115
13 5104 "' 01"tr'BoardtwMCl32 !l~
IIS1oCMotn.rBoa rdrwMCI :l9tl5
8SlolMocher ..><pl~ 3495

SOCKETS
8 J ]

, .. '1'9 J 1
10 '"'-' V. J8
18 P"" V. 60
1C P",\.. ",,, 90

2 P... wv, 9 3
1" P,.. · ', "
18 P, ,, .,. I 1 ~

40 Pin I"~

TV INTERFACES
PIx....Vtr"f'f .
TV· ' Vld~lnle".,e
u.erQ\ller1er
......R~Lt.t or

8038 f .. 'lChl.'n Ge " 3tl5
"' C" 0 2" " CO 2 "S
LU566 vee 1 15
XRI106 F....cl,on Ge".rollto' 515

FLOPPY DISK I/O
I"Hll a", U,..Joocpy 2 1 9 5
..PdJ12NIf(;FIQpP'f "II;1S
11111Qual FlOPPY 2995
Hilo.., IFloPpy 39 tl 5

CTS DIPSWITCHES
CT5206--04 $1 15 CT5206-& $1 9!>
CTS2O&-S $ 1 1!) CT52lJO.9 $ I 95
CTS1O&6 $ 1 15 CTS20&-10 $1 se
CTS2()6. 1 $ 115

WAVEFORM
GENERATORS

TEXTOOL ZERO
INSERTION FORCE
SOCKETS
16 Pw1 , S50
40 Pw1S IOl~

IPSI 1620 Olable 003295.
Anade)(OP 8000 995.
ceoucn ce ~lCro P·l 595.
ceo trce c s MICro S·l 595.
Soroc:IQ 120 995.
Teletype Model 43 13 49 .
HIPk>t PIolter 1085.
HIPIo I OIQ.hl IH 795.
Inl e rtube II 895.
SOL2Q

2495
2395

SALE
990
. 9S
rs e

13 9 5
..15
15 59

LIST
Apple II Plus wlt 6 K 11 9 5
PET 2001-l 6N 995
Exl(ty Sorcerer w/8K 8 95 .
Comp uco \o( 11w/8K 14 9 5
CromerncoS)'SIII 6 585
HOOZOfllw132K 18 49
TEl P1206 w/32K
dual floppy & CRT
11 avail) "'1195.

Pascal Mocroenglne 2995

1'2 " 25-91 100
21L02"5On" 1 30 1 25 11~
2H02 2~s 1511 1!Io5 '''5
1 102 115' 15 110
1 11 1 J 15 365 355
2112· 1 2115 285 1155
2 101'1 2 110 210 1~5

1114L·25Qns 11115 10115 11115
1114l.3C.Il)M. 3 9 S 1115 645
Z11 4l04aon.. 150 6.1~ 4. 75
40044/04041JOOns 99S al~ 1115
4044/4041 .. 50ft.. 150 to1~ .. .75
[MM .. 2QOA 1 7S 81S 19S
[ "-'M0440 2 1 95 125 625
EJ.lM"~ 11 50 1150 1195
ercrc r P I') 7 9 5 115
t,o(llt410 1"1OO. 10 9 5 1015 9 15
W09 140/ 4' 10 115 10 ] 5 'i15
AM09 1JOr31 ' ''95 1\ 9 5 lO " S
f SC " 60 "64 101\,CC O 0"" $1895 Eal;"
1101 1 'i 5 1 15 115
Pl 11 341 5 >"5 ..,, ' 9 5 135 1 ~

E~ 1 1ClotOS 1 ss 1 liS 1 2~

6~18 , 1 CIoK)S 1 115 1 9~ 12S
'''5 1801601DolR.arn 39S J15 150
1115SlJO ..~... 219S
21" 'Low Powto, .. K5I alc 1" 115_

SPECIAL PURCHASE
(while supply lasts)

21L0 2·4 (450 ns.) 99 MK 38 70 (prog ramme d)
21L02·2 (250 ns.) 1.15 1.50
TMS 40 60 (pull outs) AM 9060 (4K RAM)

. ... . .. .. .. . . . . . . 1.95 3.95
P8251 Intel. 4.95 27S08 (32 x 8) 1.95
FCM7oo1 Clock 5.50 75492 75
MM5311 Clock 4.50 80 80A CPU 2/ 9.95 ·
MM 5314Cloc k 3.9 5 27 16 Eprom 2/49.95
MM 2114N 4.49 76477 Sound 2/7.50
8085 17.9 5 16K Rams 200 ns.

. .. . .. .. . 100/6. 95 ea.

I NOTlCE: WE DO CUSTOM PROM PROGRAMMING I
COMPUTER SPECIALS

CHARGE COUPLED DEVICES
16K CCO ' F..u 1,.... ()1l~ 1!'(\ Faor<:hokl 460CC D
H,I\, "'''''''OO'Y 1"0000' ~ Coln .. ,pt'.,"'."1 ... 1" ceo
lec:lv>oIoJJoII' oII" U onollbi.. proc.111)aQ""",,c.l
101 1'\01.....l1d oed ....t" "acll Ofdfor a...."lo(ylom~lI'd '

$1 B.95 each (rog. 43.001

CRYSTALS
Mocro pf"OC. s . ... T.meb• • • • TV Q "",.

Freq".fl.Cy Pnc:. F,eq ..."I: Y Pnc.
l OlAHI S~ a5 eO ....Hl S "95
I &>Ill " 9 5 6 1.... "95
101"lHI ~8~ 6 !1536 "95
10l M' il :'9~ 100....011 " 9 5
" 09 7152 1,,1 ' 11 5 d 5 UOlAH: "95
::O.... l l-M>il ~85 14 J I1I1I1 "9~

3 501'l.,.. 50,,1 >11 150 180"' ''' : "95
4 CI.lH t " 9~ la "31l,lH: 595
.. 19 43 0 ·U.Hl l !l9 5 lO OMll: 4 115
'I '1 I 510MIlI 5 9 5 n 1184"1 ....1 !l95 .
!)OM....: "9!o :' 1OMH l 595
'.>0f>8'J "Q5 36 0 Uli : 5 9 5
~1 1 .. 3U Hl 595 " 80l,ll1l 595

IOQKC 1295

Z-SO/Z-SOA/SOSO CPU BOARD* On board 2708 * 2708 included (450ns .)* Power on jump * completely socketed
• Z-8QAssembled and Tested $185 .00
o Z·80 Kit $129 .95
o Z·80 Bare PC Board s 34.95* For 4MHz Speed Add $15.00
8080A KIt. .. .. .. . . $ 99.95
8080A Assembled .. .. .. . $149.95

5-100 MOTHERBOARD SPECIAL
B slot expandable w/9 conn.
reg $69.95 , , NOW $52.95

SIEMEN'S FLOPPY SALE
• Special buy wh ile

• ~~~~~a~~h Double.
Density

• 90 Day Warranty . $4411.00

ACOUSTICMODEM~
~~~T~~dCAT'· ~

~~~~r~Originate $_

ACOUSTIC COUPLER SPECIAL
AJ MODEL A30
SPECIAL PURCHASE
OF SURPLUS UNITS
AVAILABILITY LIMITED $29 .95

TARBELL FLOPPY INTERFACE
* Z80/8080 S 100 Compatible * Uses CPM

Assembled for Shugart . . •.•.. . . .. . .••• SALE '258.85
Assembled Other Dnves $269 .95
KJI $ 179 .95
Bare Board S39 .95 (Doc.. Add $10.00)

Nol' Ff7CPM Adcl $ 7000 OoeumentaIOOll AOclS20 00
Vlsla Double Density 5".~ ControllerAssem . .•.. $29900
SO Versa Floppy KIt II • . . • • . • • . .. ... . •. . • •• .. ... $299 .00
SO Versa Aoppy Assembled II •• • . •.. •• . . . •••••$389 .00
Tarber Cassette I/O Kit. . . •. •••••. •. . : ..... •••••$ 115.00
sale * 177 1-0 1 Flop py Chlp .. . . . . . . . . . . . . .• .•. . S2 7.95
vrsTA F Controller 8" (Sh rt Com p,j .. . S25995

NEW CENTRONICS 730 PRINTER

~
ow Uses any paper roll, tantoto ,

$945.00 ~11. ~h;~t~~6m';,~~~~~r
CPS, RS232 or paretlel t/O

* 16K with Jumpers & Instructions
for either Levell or Level II 569.95* 16K tor Apple II Upgrade $69.95* Special : TRS80 SChematic $ 4.95* Expansion Interface Schematic . . S 4.95* Ex nsion Interface Connector . . . 7.95

EXPANDORAM II MEMORY KITS
* Bank Selectable * Uses 4116 200 ns.* Write Pr ot e c t *P()INi!rBVDC, ± 16VDC* Phant om * Up to 4 MHz

Expando 64 Kit (4116)
16K $248 .95 48K $439 .00
32K $358.00 64K 519.00

FROM INTEGRAL DATASYSTEMS
MODEL 440 "THE PAPER
9.5" adjustable tractor TIGER"
feed, parallel & seria l 1/0 .
132 columns. software
selecta ble character size,
110,300, 600 , 1200 baud. to 198 cps. . $995.00
Gra hies a tion w/2 K buffer add ..... $199.00

TASA touch act vated so
state KEYBOARD

• Full 128 position a-bit
ASCII

• 3 co lor code. 55
positions

• Immune to staticcharge
• Low power

tional stand. . . .. 15.00

prom raser

~
MOdol UV."11E $611.115

.. Holds 4 Eprom's at a time.
Backed by 45 yea rs
expenence. .
Modol 5-52T•• •$2115.00

Pr fessional Industrial Mode l

ADVANCED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
~_........__COMPU~ER AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

I .1 , i-1. Proven Quality Factory t ested products on ly . no re -t est s

PRODUCTS ~"o~~~~ 19Sac;uCATALOGeYAVAILABLEoSOOcN •...Cb'lP..,~~ ...-4tltilCP Send $1.00 10 reserve your copy of Ih e mosl complete cataloq of compute r
v r products. A mu st for the serious computer user .

MICROPROCESSORS STATIC RAM HEADQUARTERS

• VISTA V-80 MINIDI$ K* 2~ Mom Storage
Ceoecitv- 40 Tracks* 40 track patch free

• New Double DenSIty
Expansion Module $239 .00.
2 Dnve Cable Add $29.95
4 Drive CableAdd $39.95

LOW-cOST ADI>ON DISK
SUBSYSTEM KIT* (2) 8" Drives ~* VISTA Floppy Contr oller Coet a,..

Card 29lI* Power Supply and Inter- •
face Cable* CP/M Disk Operat ing System* Box of 10 Diskette s

FLOPPY DISKETTES o'il
* 5V," Minidiskettes * ¥~\c,'"

Softsector, 10 Sector, 16 Sector iOr\~ 5
$4.25 Each. 10/39.95 O\l~ ~f;* 8" Standard Floppy Disks * \'O~f;.
Soft Sector, Hard Sector "
$4.50 Each, 10/41.95

*Add 4 .95 for 10 Pa c k in Deluxe Disk Holder

5-100 32K (uses 21 14)
ASSEMBLED
450ns. 599 .00
250ns. 699.95
Bare Board 49.95
Bare Board w/ aJiparts less memo 99.95

RAM 115(16K Static w/M emory
Management)
2 MHz $299.00 4 MHz $399 .00

~~~~J1~~.~lic w/Bank .i"'~~i)$329.00
(16K Assembled & Tested Using Low Power
2114's)

5-100 ADI>ON DISK

SUBSYSTEM §'1000
• VlSTAV·1000FloppyDisk 1699.00

Subsystem* (2) ShuQart8" Disk Drives* Case with Fan & Power Supply* VISTA FIOPJB' Disk Controller Card

; ~~i~F~~~ry %':':~I;a"leT~sted

5-100 ADD-ON MINI-DISK
• VISTAV·2OOMinnloppy

* ~~t~~ e Capacity §* Double ~ensity Drive IIVII' 2110000
* CP/M & Basic "E" •* Double Density Controller

: X::;~I~:~;'*;s~ucf~~adY to Plug In .* EXIDY, HORIZON, SOL, etc. Compatible

8K Stat ic
16K Stati c
32 K Stati c

IM5'STATIC RAM BOARDS .d'"* Memo ry Mapping * Low power,,6~* Phantom * Assembled & tested
Recommended by Alphamlcrosy stems

250 ns. 450 ns.
$209 .00 $189 .00
$449.00 $399. 00
$799.00 $699.00

ANADEX PRINTER
Model DP-BOOO compact, impact,parallel or

serial. Sproc ke t feed, 80 co ts.
84 unes/m in., bi-direct ional.
New only .. .. .$895 .00

P. O. BOX 17329 Irvine, California 92713 Phone (714) 558-8813 ' ~~~:~I~t~;~f1~e~;.0~:Ed~~~r .
For International Orders: 1401 S. Borchard, Santa Ana , CA 92705. (714) 953·0604. TWX : 910·595·1565 Santa Ana. CA 92705

MONTHLY IC SPECIALS
Lf 13 506 JFET AnlOQltA-..t. 5 bot 8 95
I<:M1208 s.....Decade eo..."t~ 11 9 5
C""201 OK. lalQr Conlrol~f 6 9 5
ICM10045 PrClCo.loOOSto/..•... ICh T,...., n 9~

ICL1 101 J\~ [),got"'0(LEOt I" 9 5
ICL82 \ 1 VOl'~ Ret" enu 1 9~
l l.AJ'XI ~t1ery QP AuclooAmp J 1 00
LI,418 5O Ground F.... IC J 100
lM 1SOO""'-.. Lotk LOOOFU SI. eo 31100
L )"I 1 820 AAl~ ~' l oo

1S20 ••• . ••••. 15 1" \l6l . , .•• ••.•..75
152" 75 DS3625 •••. 725
1~2S 15 15322, .. ••• .7 5
10408L.a "1111~ 10 1041EO..RIrn .II115
14&&110489 ••. 21199 LF3$6H&F" 311 SIll
nPltlS/TSoc....t10(1oo 1.ICM14505 ailS
&113Ptom . 2 ; S ,,,sa; 311.9 9
1ol1'\50104c.: 211 tQ 14 10 1H 61191
1041041N 311llll 7!H52~ 811 .911
i511llO ••. 11115 141 N'1" 101199
81111 .. 50 ~ !lrIl .tQ

~N ••• 31UO

MOTOROLA EXORC ISER COIiPAnBLE
9600 MPU Module w/6802 CPU 5495 .00
960 1 16 Slot Moth er Board 175 .00

=s~~aS1o~~r~~~a.~.~~~.~.~~.t~ : : 1l>8:~
9604 SwilchmOOe SystemPower Suppty . . . . 250 ,00

~~ g g~~~~O~~~~~I~ .::~::: .. .; ..: ?~.~
9620 16 ch annefParallet I/O Module ... . 295 .00
9622 SertaVParallel I/O Combo . •. . ... . . . .. . . . ***
9626 8K Static RAM Modu le ... ...•. . • • . . 295 .00
9627 16K Static 450n s . ... . •....•. .... . .. 495.00
9630 Card Ex1ender. . . . . . . • . . . . . . . . . . . • . . . . 68.00
9640 Multiple Programmable Timer

(24 Timers) , . . •.. . . .. . . ..... •. • . . . 395 .00
9650 8 Channel Duplex $erial 1/0 395 .00
96103 32132 I/O Mod ule 275 .00
9670232 Point Reed Relay Module 3 50.00

&800 BARE BOARDS
9620-0 $45 .00 9603-0 27 .00
9626-0. •.• . •.. . . .45.00 9600.. . . . . . 55 .00
9650-0. •. • . . .• .. . 45.00 96103 .. • .. .... • . 55 .00
960 1-0 50 .00 967 02 55.00
Also AMI EVK Syste m in Stock

DATA BOOKS • COMPUTER BOOKS
11i111i1 ICMutw ••••••• . • 99$ 1"I~ MCS eo l.4roual _ •••. "ti5
NSC TT1.0.1 & 3 li15 "" ,I MCS.040Ma~_ 4 i5
NSC lJnNr.••••• •• ••• • ••• 4 1i15 AMD &c::IeO.A.Manual • •••• 585
NSCL.- AppNot.. U ,31i15 AMD Schol tq Oll Iabook .• 4 15
NSC CMOS 3 '5 AAlIIol OSlL.Sl Dat.l 315
NSCMetr\OfY 315 Gt IolOSIlSl D.ll.l 4 11 ~
Int..~ 4 11~ An&IogO'~ 4 11~
lnl .. '-'CS 8~~ 1 50 TlL lr'lel.reontrol OlI I. 3 !t5
SAL•• OSIIO""_ .cH)KS • uC.

N.......

~JEF: : : : : : :+E::::H : : : : : m m
VOl n Some RMI M<:roPfoc.eNO'S f8;nder •• ••• JlXlQ 2150
lid- III Some AMI SuppoI1 0.- I&nd~ , . .• 2'eoGQ 18 50
Introk) loloc:r~\o'gI.IIl . . . ~ 1 8 50

IAU • DtLtTMlUIi COIIMlTl:III aOOKS • SALt:
l.Inc»tMwodongColnput.,. ' "&t6- 1 115
aoeo~. E.x~s • .•••• ••.. 'D'M- 11 11S
~ BASIC . ..... . "HL 8r..
e.g. "",*" GIoUary I Guioc» . .. ••. ••• '&No S IIS
PMn\.( &un.r &~ a....e- 10 Comput "T'9L a liS
aoeoIrMel'wle L~~"'I'Ig •••• ••••.. 7"M- 695
Hotne~Vol I HarOolo."' " " "J"'M. ar..
HorroeComput.,. Vol II Sdtwar ~ 1111S
&....~SotroulaIOf 1""'H- &..115

'* LaD'. '* OPTQISOUnq *
LEOS Red , '1'.-0-. Gr_ .18 5
UCT 2 Ptlofo XSTR HFE 250 . Jt(N
..H25 Photo XSTR Hf"'E2 50 . 3CN
4N33 PhotoOII" ""Oton

~1100

.. '"... 1 211
• t . 7~

TV CHIPS/SOUND
AY~16G1.",,"&W S<'it"
AV3a515Co1or~~ 2g5
AYJaeO.)-1 Aoadrac.GI."... . 8 tl S
AY~1 Warl••• Game tl50
AY38eO&-1 W~Ge_ . tl 50
AV38801·1 Shoot""oGll....,. .•. 8115
AY3S!l10~ Cnc:l\.etSound
O_.IIOf U II5

SN 184 t1 n Souod ~'or 3~
MM5 J2Q121 TVSync h Ge/l ••. II~
MJ.l536 g Pr.tuJ4r 3115 •
LMI Mg Rf Uol1ll.l lOf 395
MJ.lSl1 000 NSC Color TV
Game 5 115

".U.,1 ~1 1 04 Clock are" 3 1S
Rf ltAo6uIa klr .,IAudoo 8 i5

N! Shoprnents Feu Of uPS Or~...
Uf'IdIIt$ looOOeDd5"ilo~and

poat.lge~ 0...- $1oooo .Dd
2$l1r1r.~'poalage '-' .III •
d\atQe! BofA'~ u.pr ...
COO.c:cepted ....1'25o'1rl. ~tc..
Iomof,~ntsac)d~"l foreog"

Order'sadde-.handlWlg Nlpao1s
pr-. t-=*ory '.sllld o .... r.lt>lNd
Add.35 eent .1of 0.1.
~.Jprw;:ongrt>l.y-..ry'rornUa-I
~ Prong ..... prc.ng ....btKl 10
cf\ange"""tnooot netIC»

}>
1J
~
r
.....
co
(Xl
o
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Radia­
Eleclranics®

i4auaila6teiJt
MICROFORM

from
UNIVERSITY MICROFILMS

300 N. Zeeb Road
Ann Arbor, Michigan 48106

and in

MICROFICHE
from

MICROCARD EDITIONS
A Division of

Information Handling Services
P.O. Box 1154

Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division
Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr. Spiers

Please write
for complete Information

10 / 14 .50

Clock /Radio
Timers

0 _20 0 0

DRA\O \ Of ,

~~~\~~;"IW 49c:u
t.OllI . lI l l1t
U, ~ I TrKD

WIPUI , SiWllf' 10 0 / 14 0
StaN)'; . ) -"/" .. 2 .. 2 .
\ 0 ILA\ 'OS 'A.Pf'lllD.

§j- 120VAC

~ I I ~?s~MP
Filter

~
\ UI ,HfDII\(Ll .

U\ ll S IlA\ l i ifill[
L1\ l CORO.. I'LIC

S2i 8 ~i .If~Rl~~~~
10 / $ 2 5 \lll 'ol r101 t tvt .

• • • FREE CATALOG'"

A LL MERCHAHDISE 100 ' GU ARAHTEED
MIHIMUM ORDER SS

' l Rl SI DEHTS ADD . ... SAUS TAX
PLEASE IHCLUDE SU" IC IEHT POSTAGl

~
STURN lOOK

I . LINEAR POT

tr- lr.UAL ~ lUI
POI 15 A CAllOlo

50' u :;:,11~I I~ ~~
10 / .5,50 lllA Rl \ G hl OlC­
10 0 /1.5 0 I Hr . (~IID Hll .

I IM Att l APlR,
\ 01 {I tU',. D.)?>..

~
o .~T~:~Y

Cll .. S

fiT S IA.\OAJ1O
9 \ OI.T ..111....\ -

10/ $1 !i~~ T ~~I~~ lT l lfl

100/$9 ~~~o ItAH

n-~900

P~HOTOTRANSISTOR~ ...o~

,,.T-l00 ;I

,.M' 49 ,0
C) \. .,~

N-CHANNEl ·0·
J'fET 39c

51
75

10{515
10 0/112 0

I'Rl PI!ClCRNK D Rtt l llA<; 'l\·
U lAl I'}1YJl'lt PAlHI,,', SlGJU D
111"1 AI'! ~"l l([D WTN Ifl ll i
A cue.uR( l r . ) "~ &. Ctl402I, )
O tA,\ C[ PAT1(RVi IfIfl1 '"
S" IT CH. Ifil lt DAlA, I l .... 10
PLAt If Il il I , D_(,m~

11~IAE~~~S~~~CK
P . C . BOX 120915

BARASOTA,FLA.33e7B
(B13) B!53-2B2S

Vi sit Our
STORE

2083 12TH ST.
SARASOTA, 'l

l . ts.t Il" .d ... r­
tl ud Spec l . I. !

8 'AA' CELL
( 12 VOlT I

aATTlRY HOlDUS
2-1/." SQll l - l/ a~

5OC•• ;~~I'~~
10 / 1• . .50 II kHl \.\l
100 / 1.0

C-1S0V

li..-_......._-.

600 V 15A~
TRIAC

1tC,I, IH 'l

."""
ru t !'RUt
..II.I)~I

11/i.::' l~r~\O 51~ u
\Ul IAll. , ,I,\U 10 / $17.5 0
"RlllO 111DlI' 100/ 5 15 5

1-12
P'fLCERAMIC ~

TRIMMERCJ,"i

~~~~ as-

«!
UD I~ ~;~u
W'S WITCH

' 10 11 6/ '1
100/ 115

4 .5 -20,., I -jz"l

CERAMIC
I~.-'TR III E R
,~ IIIDI -£; I LH It

2 / 51 ~I~~:~
10 / 5450 I .. ~ OIA III

100/ 540 ~I~·ltl:~al.
Cl"T1It~.

SINCll TU IIN

PC TRIMMERS
,1.,. ..110)1, 5 /. - DIA

HOlIl ZONTAl MI .a icc n
g~O Jl 5/ '1

g~~~ 50/$9
o l OOK
a lMlC

~ ~
. -15 500

Yn:T1cAl M T.

o 2 5 0 J\.

o , .
o 25K

o lOOK

4500v 9w..tt ~,
DC SUPPLY 'ZDWI'

WI; IIAU .I£'OOlRlOA n e
IlU'.OAlD ICM or H~ S( r I t

II IDI \ III1AlI: ~'1'l l[~ . • ....III.III•••• • ••••••• • • ••ii•••• • • •••••
ILl rue car SlJ>t'lll ::'. Itl
vtl. I AU l lf'lR Ht.',TS . (Ill;
/IJ"'l RS, to" (",[\UtAI[JR'", .
ro ' £I'(Ul QUALI t r , ll"\
AI.. 1\, 4"00 V or AT 2 l lA
OUI . O,t1tAL l 5 11l ) . 7"
.. 4 .2 N

... 2 . ~· ItIGlt.

1ft Al.!.O 11A\1 ACQUlflO A
':.lion.I QUA,\T I I\ 01 (oKV A\ O
IlI(V \Of n. ~.U'PUlS .

S7g5.. r'~~~ lfTti Tl r Oll

+1 1.75 SHI,.,.INC

o "f\RE SALE" '''''MO''O' TUTEO

G ~r-: PO
>...'
, ~

V ~..

(
~4,""S~===OO:,?'

<J'
t~~fSMOKE ALARM ' -IOn

n~j ~11l11- DIA L 0\ r ur r.UIS r ll',!:i B( LL r nuu
'" Pa' U'J , . R. c SjO(( Al APJf!i. AOAIlO r....\ /1£
l""IU I'UT 1\10 s. nvrrt "S A ~\'i lT l\ l StO: £5179 OCllrTM . Of! lU O ronA \Ull£R Of L11':lH S[ \S IT ·
1\1 r.ADn.T!> !.llO1 0\5 UlJfIQ ' p' .u. "RH'j . L1CHr RfL'\\~ ,

Ita ( \( \ fL'':iI t(RS' 10 ~J. . CD\"(CT IIn·ACDlr!cnl
2/ $3 TO uueno (CLllfl: \I DRAl\ IS ()\L l llK\) , 1\.\0

Afi AClI ,' LON> tecu . BUlllR . LAW'. (I C•• Uf' 10
:. Al I"~ TO THI: OUTf'UT. IW rc,c A!> A ~ IAl. L AlIOU\I 01' r mn r I~

Al Lf1II{ O 10 ren 0\ TIll " IClTOJRA,\ SI '.il Oll . Tlil U\ I T RU" I\';,
"or, ". A:' !>1l0\ AS III( L1CHI OOOPS 3l l Olf A 1t1";JI U t LEH l. IIIl
UUl f'UI hlr;l\S TO C ~nL (1<, & u r AI,\. 1 III ILlT[ ' {u\ lT CA\
III CllA\ ClO TO CAlJ!;l {lUIf>LJ 1 10 nll \.\l\ 0\ t\S llAO or f'Ul.SI' .t; ' .
ALAllll f U. TLI'Il S 11 \( '1 Flf ra AI I l1\ . ~\'jlr l \f f LI . scn wtrvt ,
l't (JTOTPA\ S IS lOU. A~~,lI l1L r o h T( ',IED . lH 11I S[ll( HA{ IL

CIRCLE 49 ON FREE INFORMATION CARD

WITH DET AILED SPECS
AND INSTRU CTI ONS$14.50

From T,I.: TL490 BAR/DOT DRIVER IC. Drives 10
LED's with adju stabl e analog steps. Units are
cascadable up to 10 (100 steps). Dr ives LED's dire ctly ,
Great for Yoltage, current, or audio displays. Similar in
features to LM3914 with specs and ci rcui t not es.

2.95

TUNES SYNTHESIZER
The AY3-1350 IS a MOS mic roc omputer
syntneerzer of pr e-pr ogr ammed tun es for
appl icati on s in toys . music boxes. and
door chimes. The standa rd device has a
set of 25 diff er ent popular and cl assical
tun es . In addurc n there are 3 chime s
making a tct et of 25 tunes .

FEATURES
* Minimal oxt ern al components
* Aut om ati c sw it c h - o ff signa l at end 01 tun e for power saving
* Envelo pe cont ro l to g ive or gan or pl ano quality
* Seq l,lential tun e mode
* 4 door capabil ity w hen used as door chime
• Ope rat ion w ith tune s in external PROM if req uired

(2708)
• Single supply (+5V) Operati on
• Tun es in clu de: STAR WARS, BEETHOVEN'S 9th • 5th , JINGLE

BELLS, Y.ANKEE DOODLE, STAR SPANGLED BANNER,
CLEMENTINE, GOD SAVE THE QUEEN, a SOLE Mia, WEST
MINISTER. AN D DESCENDING OCTAVE CHIME PLUS MANY
MO RE!

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC
EYE. US~ UP TO 25 FT. APART, COMPLETE KIT . ALL
PARTS 0. PC BOARDS , $21.50

7 WATT AUD IO AMP KIT
SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2H x 3N PC
BOA RD (INCLUDED) RUNS ON 12 VDe ,GREAT FORANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP, lESS THAN 3... THO @ 5 WATTS
COUPA TIBLE WITH SE-01 SOUND KIT. $5.ts

* NO C.O.D: s
* SEND CHECK M.O. OR CHARGE CARD NO.
* PHONE ORDERS ACCEPTED ON

VISA AND MASTERCH ARGE ONLY.
(214) 278-3553

* ADD 5% FOR SHIPPING
* TX. RES. ADD 5% STATE SALES TAX
* FOREIGN ORDERS ADD 10% (EXCEPT CANADA)

(20% AIRMAIL) u.s. FUNDS ONLY

ea~ b!~ u ~uut

AY3·8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with thr ee oscill ators,
thr ee amplitude contro ls, programmable noise generator,
three mi xers, an envelope generator, and three D/A
converters that are controlled by 8 BIT WORDS. No
externa l pots or caps required . This chip hooked to an 8
bit microprocessor chip or Buss (8080, Z80,6800 etc .) can
be software controlled to produce almost any sound . It
will play three not e chores, make bangs , whistles, sirens,
gunshots, exp losions , bleats, whin es, or grunts. In
additio n, it has provisions to control its own memory
chips with two 10 port s. The chip requ ires +5V @ 75ma
and a standard TTL clock oscillato r. A truly incredible
circuit.

$14.95 WIBasic Spec Sheet (4 pages)
60 page manual with 5·100 interface instruc ti ons and
several programming examples, $3.00 extra .

(Asst) 200 plec es!2. oo

XAN SUPER DIGITS
.6" JUMBO LED
7 SEGMENT
RED

99¢

1012.00

6920 CO MMO N CA THO DE
66040 COMMON ANODE

NOW A SUPER READOUT AT A SUPER BUYI Th ose are factory fresh
prfm e LED readouts, not seco nds or reject s as sold by o thers Compare o ur
pr ice and send lor you r. tod ay. but hur ry . the supply IS lim ited I
&PEClfY;COMMON ANODE OR COMMON CATHODE

SLIDE SWITCH ASSORTMENT
An outstan ding ba rgai n Includes rr umatur e and standard SIZes and mu lti ­
po sition units All new II rst quality . name br and SWItches Try one pack and
you 'll reor der more : SPECIAL - 72 for $7.20 (Assortment)

POTENTIOMETER ASSORTMENT
A mix of new, panel mount 3/ 8" bushing pot s in venous valu es Som e dual ,
acm e wit h SWItc hes

112W RESISTOR ASSORTMENT
A good mrx o f 5--' and ,~ valuM in both full lead and PC lead devices All
new, fi rst Quali ty.

2.00

(CA3046) Tran sistor Array" 75
400V 6A TRIAC TO-6 6 ... . . . . . . . . . •75
RCA Transistor Array , . , , " .80
Power Op Amp/Driver . , . , , . . . . . . . . •50
Prim e, Full Lead, 10012.50
Quad Co mparator , .89
High Freq NPN TO-92 , . 6/1.00

NPN GEN PUR . " , 8/1.00

VCEO =450 VDC IC =3A (SA Peak)
FOR TV HORIZONTAL SECTIONS; HIGH
VOLTAGE REGULATORS
REPLACES; 2N5076, 2N5077, 2N5838, 2N5665,
BDY94, BU126, ,2SC2121, 2N5B40, 2SC1046,
2N5466, TIP556AND MANY OTHERS.

LM3046
RCA 40430
CA3086
MC1438R
lN4148
LM3302
2SC1849

~PS A20

• 76-477 CHIP IS INCLUDED. EXTRA CHIPS $2.95 EACH

• $17.50 LE SS SPEAK ER .\ BATTER Y

NPN HIGH VOLTAGE

SE ()/~~~ 17.50
The SE-Ol ls aco mpleteklt that
conl alns all tne parts to bl.Jlld a
prog rammable sound effects
generator DeSigned around
Ihe new TeK" In.trum~t.

SN7&477 Sound Chip, the
board provides banks of MINI
DIP SWitches and pots 10
prog ram the variOus com­
bination s otihe SLFOSCillato r.
VCO, NOise, One Shot. and
Envelope Cont rols A Quad Op
Amp IC ,s used to Implement
an AdJustable Pulse Genera·
lor . Level Comparator and
I.4ulllptex Oscillator for even
mor e versati li ty . The 3'"Mx 5"
PC Board leaturH a prototype
.fea to allow IOf user adde<l
CirCUitry EaSily prog fammed
t o dupll cal e EJ:plo .lon. ,
~sor Gun. , Steam Train• • or
almost an mtmne number 01
other sounds. The unit has a
multIple of applications The
low price .ncludH au parts.

assembly manual. pl~rammlng chart s. and detailed 76477 ch ip speer­
flc allo ns It runs on a 9V batte fY (notlftcluded) On board 'OOMWamp
WIll enve a small speaker directly . or tne umt can be connected to yOlJr
stereo With mcredrble r"ults. (Speaker not Included)
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6"X9"~.''''..3-Way ".'~
Speaker
Mod.1 $14 95
BP2000·69TR ea.
• 20 oz. ceramic magnet

Simpson 461
Complete withnickel­
cadmium battenes. AC
charger,adapter, test
leads $14 9 95

20
MHz Dual
Trace Oscilloscope
ModelLBO-508A WITh probes

Call for Discounf Prices

with Calibrated
Variable Delay
ModelLBO-515Awith probes
• 1 J1.sec to 5 secbuilt-indelay

Miniature High Fidelity
3-Way Stereo Speakers
~~I speakers
sound
Mod.1
HF-9
$6 9 50 pr Reg.S14995

• Ole Gast Alummum • Long Throw
Woofer • SoftDome Tweeter
• Extended MidrangeSpeaker
• 80-20.000Hz . 50W.8ohms

Portable Oscilloscopes ms'
15 MHz ,",,,,,
Dual Trace
Triggered
Miniscope .~..~~-~~~
$36995S4~~rio ModelMS-215

15 MHz Triggered Miniscope
Model MS-15 Reg.$31900 $2 6 9 95
30 MHz Dual Trace
Triggered Miniscope
Mod.1MS-23D Reg S55900 $4 7 9 95

.-- . Beckman
;~ TECH310
! . 22 MU mput

resistance. 10 Amp
ACDC • 1500VOvertoao
• 6KV I ransient
ProtectIO n . 2 year
battery hfe
$1 3 0 .

DIGITAL MULTIMETERS '

j Sinclair Hickok\I
• ~, PDM 35 LX303 _ ,

If?:"7 Reg 569.95 $6 9 50
J;;:J $4995

Transistorized
LCR = .,..----"

Bridge
Mod.1LCR-740
• Highlyaccurate 3 digit readout .
Operates on one 9V battery orwith AC
adapter . Measures inductance .
capacitance. resistance and lossfactor.

LEADER

~
RF Wide Band Signal
Generator ModelLSG·16
• Solid state FET oseuator CIrCUItry •
100 kHz to 100 MHz freq . range . 300
MHz onharmonics

Chess Challenger 7
• 71"els ot piay n......Ih...=~Mo delBBC _ I
Reg. $110. II .~_~.
$7995 _ftl- " ..__"iJ'. -.f<'

Stereo Power Booster
ModelPOW-40
• 40Wstereo
• 20Wper channel
• Bass boost

CARSTEREOPRODUCTS
In-Dash Car Stereos
~ a·TrackTape Playerwith

, .~ AM/FMIMPXRadio $5 2 50B . Modei c-m

~
AutoReverse Cassette Tape

.~ Player withAM/FM/MPX Radio
,,~ Mod.1 CAS-999 $7 9 95
~ CassetteTape Playerwith

, . J AM/FM/MPXRadio $57 50Mod.1CAS-888

CANON Calculator
Portable Printer wi th

".....-_ .._""", Adding Machine Tape

' ~,~ ;69~~-DModel WC 412A

4 Pc Standard Starter Kit . Ooe ( II Stanl1.1 raCCJ mfNM RtQ sa7 95
~S:~~ . 7""0 (21 13~ Mol1IAeS • One (11 A:I£lllOlncr ~950

5 Pc Ultraso nrc Starter KIt . Ont I1J Deluxe UllrUOflIC ReQ S11" 95

ft~~d,.~g~:~:Nl ::~a~:U~~t'lQte UnIt - T-..g $9 9 95

lamp Modules S14.50 Sland~'d Command Console 536.00

W~~I~~ ~UI~ ;~ :: ~g U11Ia~~c~n~=~:?:559.95

BSR X10Remote Control for
- Lights& Ap pliances

Portable Digital ffi4 @tWf
Capacitance Meter
• Measures capaotance trorn
olpF 101 Farad. Resolves to
o lpF • 10 ranges for
accuracyandresolution . 4

~I~'s'.;;~~~~;:~ LED dISplay Mod.1 820

1
_~ 31/2-Digit DMM

I Oilll with LCD Readout
, '- .- • O . l ~o DCaccuracy. O.SH
r' '_CDdisplay for high
. readability . 100j.l.A current. _', range. 100~V . 100nA,0.01

-0 . _, l! resolution . Battery._ life of
• ,. , over 100hours. Shleldeij to

stay accurate In RFfields.
Model2815 Low battery warning

Dual Trace 5" 30 M.:c.H:=-z_~
Triggered Scope
• Rise time11.7 nS or
less. Built-in signal
delayline • Flat
response With smooth
rolloff past 30 MHz .
smv/cmvertical sensitivIty
Probes Included

Call for Discount Prices

SPECIALS
RCA-VIZ
Super Chro-Bar
Mod.1 WR·538AReo S12995
$8995

~£ r~J,rgH ilI5~~X :! f~; :!o ·
~ifo~~ (~ 0;4Pt2to t,~'l !§f
Reg. S4995 . ..
includes lest leads

~ Cordless Soldering
60 Iron $2 9 95

TIuJunal-s/JDi $ 9sWAHI.;
Circuit Tester 29~
FindS faulty components

Model qUickly andeasi ly

~80 0 580~ Weller'Controlled
Output Soldering~d'l WTCPN

Stalion RegS7750
Econo-Lamp $4 9 95
• Spnng balanced arms.
t ension controlknobs · Baked 'f' Lenamelfinish . Colors.Red . Magm ler amp
Yellow, Blue. Black, Oyster Preosion ground and polished
White. • UL tor 60W 95 magnifi cation lens $4 9 95Model XL-334A $1 6 ' Model MG10A

=5=Function Generator
~e~d~I~~ 09\ $1 5 7 95
• Sme-. square- ,

;~~~~~ ¥}i ' III
square.....ave
output l _

TECHNICIAN AIDS
Weller ~ Xce1ite'

Attache
Style
Mod.1 TC100:ST
s~il $27995

Service
Master
Mod.199-SM
s6~e85 $4750

EDSYN SOLDAPULLT®
Desoldering Tool$1595
c:::=:......,,-')= Mod.IOS017

Preassembled Proto Proto Board with
~ Boards Built-in Power

~~_~'~wa$4995 Supplies •." . ':':
Fullyassembled breadboard • Reg ulated ..~""-~
contains fourOT·595 sockets, • snort-proof .,~-'
sevenDT-59B busstrips and tour R'1I SI54 .95
S-way bindingposts $12 9 95 Mod.1PB-203A

~~~~W~tn~e1~e~~~ital ,=---' ~.~d~l~g%
. 9ranges tram1999 .PFto 1.99 .9 " F '!It$1 7 0
• 0.1% ofreading accu racy . Auto --
over and under range indication

BJ.jjJjjJjjj}jj H ieKOK $1 6 9 95
30 MHz Digital CB ~

Portable In;~~~s~ rr~~~er~" ~ ~ '"
Frequency tra nsmitter output ~ . '

Counter ~:~~~n'~s ~~o:er
Reg . $130.00 • SWR • ModUlation% Model 388

$P5 ~portab l e VOM
.~ _ Mullilester. . , • 20 Kll VOC

~~ .. , . 10KllVAC
~.~ . ~ . ' , $1 9 95

Model1827 .. Mod.1VM520

TELEPHONE
DEVICES

MURAPHONE
Cordless
Telephone
System

1 R'1I .S8995
$7 4 95

100 MHz a-Digit Counter
• 20Hzto100 MHz range. LED dIS play
;~~~r ~:~oa~1C SI~gOO $1 2 7 50

1lSl B\UlPMlll r·lDDlSr

11ll'''DII UOlCiisAUlD SI~!!! .e!!~!,reb ;'"'' trem di;' ••
fREE 8 pc. Tool Set lvalue .



. $49.95

. $29.95

save on gas!

...............

...,-;:r::Star Corporation
Phone (303) 243-5200

P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 33 ON FREE INFORMATION CARD

Update your car with a TIGER solid
state electronic ignition system. Easily
installed in 30 minutes even on
new cars.

Enjo y the benefits of 20% better gas
mileage , quicker starting, elimination of
tune-ups, redu ced pollution, and 50,000
miles on plugs and points.

Tiger 500 CD
Assembled .
Simplikit .

Postpaid USA.
Master Charge & BankAmericardaccepted.

2 FOR

$165.00

ONLY
$89.00

ONLY

...$99.00

9 " (diag.), 12V
VIDEO DISPLAYS

- Featunng !lY.Q..Q.Operat ,on'

S'\ :~.s l~r l;'~aCfb~2" :s~ 1 :~a~~ 10 usc'
)'0\~\ - LO"" . l OW PRICE

\ -v.ccc Inp ut
- MIg , b't Motoro la

CIRCLE 55 ON FREE INFORMATION CARD

Writ e or Call 'or Our ExclUSive

~ "USED PERIPHERAL FLYER "

~, (~~~!.~~~:.~,~,?~
- Phone O, der s Are Welco me

- Prices May Not Inclu de Sh,pp lng & Handli ng
- Quantiti es Arc Llm,t ed -Pllces A,e Sub lec l To Ch ange

A MILESTONE
PRINTER OFFER!!!

used DAISY WHEEL TERMINALS
Featuring DIABLO 'HYTYPE' PRINTERS

Features:
• KSR & Plot Modes
.ASC II RS·232 I/O
' 110.115.300 Baud Input
·OualPitch 110,121
.30 Day Guarantee
. Many More Exciting

Features!

13" VIDEO MONITORS
115 VAC . GOHl . vroec Inp ut (BNC )
Ready To use'« Like Ne w. Ind '''' ec -ec
InClud es Con l rols

While They l asU "'N"o"w-'-F""o:cm'!.. $1 5 0 0 !!

tnese used . cleaned and feful bIS/l('d O" 'sy Wncel Telmm als feature the
FAMED D IA B LO ~ H Y T Y PE~ O" ,sy Whee l Pun ter WIth lis m ultIt ude of ceoa­
b l l ,t,!.'s Inc ludes 1' 60" ho r,10ntal & 1/4 8 ' -emcat spaCinG In t he ~PLOT~ mo do

- LIM ITED OFFE R, SPECIA L PRICE t-

IVa sno offer mdny l ypl! s o f prm l("s
"Selec tr i c ·", KSR , RO & More

IIr-------- FOREXAMPLE- - - - - - - .., II
1/0 SELECTR IC Pnnt erIT ypewrlt cr ccoesc code 15 R II' me. h...y du ty

735-745 mac hine an d soreno.us . etc O,J. ta and sc nemanc s Inclu dt'd

~r~:E~~: O~:=~:~.;~,~~~~nlh' r~~~~~::~~~~~.~o C~~I:~r

EIGHT 16K DYNAMIC
RAMS: S87.20

Expand memory in TRS-80· -I and ·11 ,
Appl e, other computers. LOW power, 250
ns/4 MHz. Add $3 for 2 dip shunts plus
TRS-BO ' Installation instructions.
· TRS·SO Is a tr ademar k Of the r anov corporat ion.

Soldertall sockets: 14 pin 50/$4.95; 16
pin 50/$4.95; 18 pin 50/$4.95; 20 pin
40 /$4.95; 24 pin 30/$4.95; 28 pin
30/$4.95; 40 pin 20/$4.95. General
purpose t r an si st o r s; NPN, similar
2N3904100 /$7.95. PNP, similar 2N3906
100/$8.95.
Edge connectors: IMSAI spacing 5·100
soldertall 2/$5

MUSICIANS!

SPECIALS

®~~~~J!!~
CIRCLE 61 ON FREE INFORMATION CARD

We have the know ledge you need to
do-It-yourself and save, thanks to Craig
Anderton's easy-to -read and informative
books . Electronic Projects for Musl·
clans <In it s 3rd pr inting) shows you how
to bu ild pr eamps, tone controls, m ixers,
and more; $7.95 sortcover , Home
Recording for Musicians shows how to
make Quality recordings at home using
equipment you can af f ord. $9.95 soft­
cover.

WE ALSOSUPPLYPARTSKITS/BOARDS FOR CRAIG'S
PROJECTS, FROM COMPRESSORS TO PHASESIFTERS,
AT A PRICE THAT'S MUSIC TO YOUR EARS.

SEND FOR OUR CATALOG TODAYI
TERMS: Cal res add tax. Allow S% for shipping, ex­
cess r efund ed. VISA" Mast er cha r ge' call
14151 562-0636, 24 hours. COD OKwit h st reet ao­
dressfor UPS. Special pric es goad through cover
month of magazine while supplies last ; oth er
prices subject to Change without notice. Add S1
handiing to orders under S15.

~'"'c~~~~o.~ . ~lf' SOLID STATE SALES WE SHIP OVER 95%'
IncJuduPO!oltgo.l. ,.,1,r","um Send 25e f.o r o ur ca ta log f e a turing OF OUR ORDERS THE
TI~>e COD Pulch.».l Tre n s lstors e nd Rect if le rs P.O. BOX 740
Ollk'f cwChotrU"'2000 145 H ampshire S t .. Camb ri dge. M a ss. DAY WE RECEIVE TH EM
M ,~~M. l Oo"" 5 00 SOMERVILLE, MASS. 02143 TEL.{6171547 7053

L _ _ • _ . • • • _ ~

4/$1.00
$ .25
$ .40

31$1.00
5/$1.00

$ ,70
$ .95

LINEAR CIRCUITS
LM201 - .75
lMJ01n48 - .25
1.M307-.3O
LM308 - .75
LM311 - .75
LM318 -1 .2O
LM324 - 915
LM339- 1.10
LM358 - .7'O
LMID-UlO
LM380- .915
l M382-1 .25
l M386 - ,80
LM387 - 1.25
LMl808 - 1.75
Lt.lI l889-1.9'5
CA3OEIO,- .95
LM537 - 2.50
LM5I53- 2.50
LM556 - .49
LM5056 -.85
5GO -2.oo
"' -.95
566- 1.10
567 - 1.10
702 - 1.50
703 - .9'5
700 - -'"
710 - .45
711CH- .40
741COlV - .30
747 - .50
LM1310 - 2 50
1-458- .95
10458 - 50
JOOO- ..
8OJ8CC - 390
191 - 1.95
4136- .9'5
lf3515 - 1.75

DIP SOCKETS

6.8 UF 35V
l OUF10V
22UF25 V
15UF 35V
3OUF6V
l 00UF 15V
150UF15V

PRY 1A l OA 25A
100 .45 .80 1.55
200 .84 1.30 2.10
400 1.30 1.90 3.10
600 200 2 75 430

5/$1.00
51$1.00
5/$1.00
5/$1.00

5 f:1, $1.00
4/$1.00
51$1.00

14l S153 _ 11 '
74LSl r.5 _ 1.1'
74lS 1r.e _ 1.1'
74l S157 _ U S
141.51110 - 110
14l S151 - 1,10
141S163 - 1.20
74LSl e4 - 1.20
74lS1 " - 125
74l S15 - 125

H~m : 1,1 ';
74lS\7$ _ ....

~:~:~ : g~
74LS1111 _ 1 15

~~~m : g~
741SHt!'i _ 1.10

~:~ : l ~
74lS 117 _ 1.10
74lS~40 _ 2&0
'4lSl 41 _ 2.M
14lSlU - 300
14LS243 - ~7S

74\.5.244 - 250
14LS2S1 - 12Il

m~ : :5
141.S2M .70
14tsnt - 70

m~ ~ I:
741.Sa - 1.50
74LS3e6 - .10
14l.S3ll6 - to
74LS3f7 - .ao
74L.S381 - 10
14l.531r. - .-
14L$3n _ ~J'!i

74l$31l1 - !Ill
74l.$)1(l _ 1.1'5

SCA'S TRIACS

SANKEN AUDIO POWER AMPS
Si l 010 G 1DWATIS $ 6.75
Sil 020G 20 WATT$. . . $12.95
Si 1050 G 50 WA TT S . . . $25 .90..
.22UF35 V
.47UF35V
.68UF35 V
lUF 35V
2.2UF20V
3.3UF 2QV
4.7 UF 15 V

PRV 2A 6A 2fiA
100 1.40 8 PIN .17 24 P1N .35

200 .80 1.30 2.20 14 PIN .20 28 PIN .40

400 1.00 1.65 3.30 l 6P IN .22 40 PIN ,60

600 1.30 1.90 4.40 l SPIN .25

74L S SERIES

Full Wave Bridges

741~ _ .75
741~7 - .6'5
74100 _ .85
74Hi1 - .80
741152 - 1.20
74163 - ,82
74164 - .85
74Hi6 - .85
7417'0- 1.60
74173 - 1.JO
74174 - 85
74175 - .75
74176 - .75
741n - .76
74180 - .75
74181 -1.90
74190 - 1.20
7-4191 - 1.20
7-41 9,2- .79
74193 - .79
74194 - .85
74195 - .66
74196 - 85
74197 - 85
74179 - .75
74368 - 65
74325- 225
75491 - 1.015
75492 - 1.0!I
8T97 _ 125
ST98 _ 1.10

31$1.00
$.40 ea.

TTL IC SERIES
7450 - .17
74n - .35
7473 - 35
7474 - .42
7475 - 49
7476 - .4~

7480 - 45
7483 - 60
7485 - .75
7486 - .42
7489- 1.60
7490- .50
7491 - .55
7492- .50
7493 - .50
7494 - 00
7495 - .00
7496 - 00
74107 - .J5
74121 - .35
74122- .39
74123- .42
74125 - 4~

7412'8- . 4~

74145 - .75
74148 - 1.10
74150 -1.10
74151 - .66
74153 - .515
75154- 1.10

e .coMINIATURE TOGGLE SWITCHES
MTA 10&SPOT. • •••••• ••• .•• .•• ••• . . . .•• . .• • . •• $1.05
MTA2060P0T $1.7'0
MTA 206 P·OPOTCENTROff .• .••••• .••.. . ..•• •• •1.85
MSO 206 P·OPOTCENTEROff lEV£R $WITCH.• . •• •1 815

14 pin headers
16 pin beeoers

7400 - .17
74101 - .17
7402 - .17
7403 - .17
7404 - .24
7405 - .24
7406 - .33
7408 - .27
7409 - .24
7410 - .17
7411 - .22
7412 - .22
7413- .42
7-41 4 - 90
7416 - .33
7417 - .37
7420- .17
7425 - .35
742'8 - .33
7427 - .35
7430- .17
7432 - Z1
7437- .27
7438 - 27
7440 - .17
7441 - 86
7442 - 50
744~ - .70
7447 - .60
7448 - .75

TRANSISTOR SPECIALS
2N8233-NPNSWITCHINGPO'NER. .. . . . 1.95
MRF-8004 I CB RFTr~NPN 75
2H3772NPNSiT0-3 . . .. . ... .1 .00
2N4908PNP SiT0-3 .. . 1.ClO
2N49OB PNP SiT0-3 . 1.00
2N5086PNPSi To-92 . . . . . . . . . . . . . . . .. 041$1 00
2N3137NPNSiRF . . . . . . . . . . . . . . . . . . .. • ..• . •. •.~
2N)919 NPNSi TO·3 RF . .. . .. • 1.50
2N142ONPN51T0-5. . . . . " , 3.'. 1 00
2N3767NPNSi TtH6 . .. .. . $ .70
2N2222NPNSi T0-1S.. . .. . • . .... . . • . . 5/$1 00
2N3066NPN SiTo-3 . . . . . . . .. $ .00
2N3904NPNSi To-92 ~$1.oo

2N5296NPN51To-220 . • $ .505
2N3638PNP5IT0-5 5.'$1.00
MPSA 13 NPN51 4.:$1.00
lN 1546 PNP GERMTO-3. .. . . . . . . . . . ••..• . . .• • 9'5

MM5387AA . . • .• . . • . ClOCKCHIPS .. • . ... . •$5.95
M M53 14 •• .• .••• , •• .• . . • , ••••.••.•••• .• . .• $4.75

NO. 30 W IREWRAP WIR E SINGLE STRAN O
100'. . .. . . .. . .. .. $1.40

6/$1.00

•• . .$ .45
.. $ .45

.. .. .. .. .. $ .45
.... .. . 4/$1.00

.. $ .65

... I • I

1200 1 1Hz - 100KHz
Functi on Generator, sine,
square & triangle output.
- $159.00.

.,
PRV 1A 3A 12A 60A 125A 240A
100 .06 .14 .35 .90 3.70 5.00
200 .01 .20 .40 1.30 4.25 6.50
400

800 :,5 :35 1.00 2:50 ' 0:50 16:50
1000 .20 .45 1.25 3.00 12.50 20.00

25 watt Infra Red Pulse (SG 2006 equiv .l
Laser Diodc (Spec sheet indudod) $24.95

PRINTED CIRCUIT BOARD.. - . -

..
1 MAX 100 Freq. count er.
An 8 digi t 100 MH z cou nt­
er A C or DC input . ­
$129 .00

SA D 1024 a REDICON 1024 stagc analog " Bucket
Brigd e" shift register. $9.95

IN 4148U N9141. , . . . 15/$1.00
.1 or .01 uf 25V ceramic disc . caps. 161$1.00,1 001$50.00

RS232 0 8 25P malo .. ... . 2.95

CONNECTORS ~~c3~~f~l.e. : : : :~:~

'4" xS" DOUBLE SIDED EPOXY BOARD 1 /16 ~ thick
$.60 00 . . 51$2.60

REGULATORS
323K -5V3A . . ... $5.75 340K· 12, 1Sor24V $1.50
309K .. . .. $1.60 34OT -5,6, 8, 12,1 5,
723 $ .50 18 or 24 V. . • .. $1.30
320T ·5, 12,or1 6V $1.30 79M G. . $1.35

78M05 $ 75

FP 100 PHOTO TRANS . .. .. .. . .... $ .50
RED. YEl lOW, GREEN LARGELEO's. 2"' .• . .. 6/$1.00
RED/GREEN BIPOLAR lEO's. 2"' $ .95
TIL-1180PTQ-ISOLATOR •• •..••.... . .•. . .. $ .75
MCT~ OPTO ISOLATOR . . . .. . . . .. . . . .. $ .80
1 WATIZENERS: 3.3,4.7. 5.1,5.6, 9.1, 10.

12,1 5,18, Of 22V . .

M INIATURE MUl TlTURN TRIM POTS
100. 2K. 5K, 10K. 20K. 250K, , Meg. $.75 each . .. 312.00

2N PFET ,
2N 5457 N FET .
2N2646 UJT . . .
ER900 TRIGGER DIODES .
2N 6028 PROG. UJT , .•..

EPOXY glass vector board
1/16" th ick with 1110"' spacing . .. $1.95

CONTINENTAL SPECIALTIES

• .75.'.50
$1.95",.

74C83 - 130
74C1l5 - .00
74CSJ - .9'5
'4Cl~1 - 1.75
74C157 -1 15
74<:160-1 .20
7«:161- 1 15
74<:163 _ 1 00
74C1e&-12!>
74C1n - 1 30
7«:174- 1.20
14C115 -1 ,20
74Clt2 - 1 30
14CISJ -140
14OlO1 - 00
74C902 - 50
74C!114 - lto

04066 - .1'0
40ft) - 45
4011 - 20
4072 - 35
-4081 - 22
G J - _~

4518 - 100
451' _ 1 20
4~ _ ' .00
7~ - .TT
7<4C02 - 27
7.cos - 30
74<:10 - r1
74<:14 - 1 20
74C20 - 1.21
74C42 - to
74C73 - 75
74C74 - 50

$5.95 DL·707CA .3 ~

$ .85 DL 747 C.A.. 6~

• 85 HP3400 .8· CA
$ .85 HP340S 8- CC

LED READ OUTS

C/ MOS (DIODECLAMPED]
..cl2~ - ,7$..,. - "40V _ <4!>

"" - .,"" - "
..", - "
4Q.)4 - us
4OJ!i - "
4040 - 100"'" - ..
~) _ 1 20

"" - ....on - .45
4046 - 1.1'5
4049 - 75
4OfJO - .4S
4052 - 100
40&1 _ 110
~ _ 110

FCS 8024 - 4 dig it
C.C.S "' displ.ay
FNO 503 C.C. S
FNO 510 CA .5"'
Ol -704·.3" c.c.

TTL REED RELA Y - SPST 5V 20m_ . 1,00

4001 - 22
4002 - . 22
4001 _ 27
oloClCl9 _ 45
4010 _ 45
4011 _ 22
4012 _ 22
4013 - .40
4014 - 1 20
40a - 1 00
401' - 45
4017 - 105
4011 - !Xl
4019 - 45
40:20 - 1.10
4021 - 110
4022 - 100

' 4023 _ 22

411 '3 1 &K srAnC AA'04 JOO Io'S~ 50

148lIlSl321HTt Fl;r ACE - Sl40 52:IOI2101B4 KDYNMM - 3 40
' .... Fl;S232MFl;F AC( - 1 25 TMS 405OI.. - JM

=::X~AB~~A~.SR - ~ : :i:~2t-- j: ..~~~i"1""'----------:-~.
2S21-5TATlCStflFTIl.(G. - 1 9'5 82$ 123 - 2-r.i
11OtP: EPfllOtolI450""- 195 82$12&- 2 M
TMS3400 NCIOBlTSDYNSR.1J6 825131 - 3 1'5
r116-{TW\fOL.TAGES 24905 A~ 1 0 1 J"'ART - 5:S
2 1la.~ ~ 5V n t5 TRllI02B - 4 1'\

~:~tll4~!10~-_ 1.: ~~~TD~M;'BITAO .~==--==-====---=.
MMS2704KX1DYN _ 3 45 PT1412 II PSAT _ ' 95
MK4OOIP- 1.1'5 MCM~571 A 7d cn.rllCWf e-n 1075
210H2S4 ,, 45TATlC_ 24 5 J,l~1 'TVSYNCljLN 13.r.i
2111 ·1 ~ x 4STATIC _ 345 1lClIIOA_ 1 J'!i
2112 1 2'51 x 4 5TATIC _ 2 15 8205 3 915
2114-4K$ TAYRAM1450.... - r.gs am 4 16

211HllKDYNRAM _ 7 116 1nS 5 Sr.i
lJP04\()' 1-4K5TAT.RAM _ 9 i'5 11251 ,t5
411 ' ~1U. RAM1!1ll ~S lit'S 1lIl4 - 225
.130 _ 29'5 11380 - 225 1IJ7 - 225
.131 _ 215 8tJO - 295 11I31 - 1 1!i

"'" -
DATEL 'S DAC.{)8BC - 8 bit DAC - $9.95

8' OISKETTES - HARDSECTOR
$1.75. 101$16.00

CRYSTALS $3.45 00. RIBBON CABLE
2.000 MHz 6.144 MHz FLAT (COLOR COOED)
4,oooMHz 8.ooo MHz I30WIAE
3.57 MHl 10.000 MHz 2S cond . - .5Oiper foo t
5 .000 MHz 20.000MHz 4Ocond . · .751per f'Ool:
6 .000 MHl 50 cond . · .9OIper foot

UNIVERSAl 4Kx8 M EM O RY BOARD K IT
$69.96

32·2102·1 ftJiIy buff ered. 16 addfess lines , Clr1board docod ing
for any 4 of 64 pages. standar d 44 pin bus s. may be usod with
F-8& KIM

SILICON SOLAR CELLS
4"'diameter.ev er t AI.IP . .• . . •• • • • •••.•. .• • . . . •• . • $10.00

(f)

a
Z
o
a:
f­
aw
...J
W

6
s
«
a:

108
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,
11'11,6
1'-6 1
11.67
14 01
11,67
11 61
1401
l U l"
14 07
144 9
151 7

''''1401
151 7.. ..
21.JS
14G7
15 17....
nil'
24.12
15 17
11.60
nil'

".".".1' .50
nil'
1'1.75"...41.10
19,5O
nil',...
~.~.
51.51
n ,05" ..'w
""4110
62.41
JU4,,,.
40,1]........
4012" ..62.21."...
""".""..\OUO"..... ..

106 S1
" .21

IOS,15,,, ..
104.5,4,,, ..

.:» :1, 1,40
UJ .11 HO
I .» .11 HO
I ,U .17 1.40
9.01 .20 1."
I .U .17 1.40
U] .11 1 40
' 01 .20 1."

10.42 .21 1.'1
' .01 20 1."
'01 .21 1.14

12.33 .23 t. et
IUS .N 124
'60 .20 \ ."
.... .n 1.'1

13.4\1 .27 2 24
1434 .30 7.51
'I n .20 I."

IG41 .n 1.91
1042 ." 22 4
1434 31 US
1S.7I .l4 2.90
1041 2J 1.tl
1340 .26 2.24
IHO .11 US
15 71 41 J II
n40 .43 16 1
1411 .71 234
15,71 .n 165
14,4' 42 15 1
2PO 4' 4 11
n .n .5' 4.94
l U, .28 2,34
15,28 .n u sn .•5 .41 J .57
21.64 41 4 06
32.59 .Sot 4.2
5U9 .13 6.19
14.17 .n 265
1'2.32 .41 1.57
10 ] .47 4 01
25,1(1 .55 4.n
4O,7J.61 575
59.0] .. 130
2164 414 01
2510 .52 4 41
]l.7J .57416
SJJ9 .10 614
51.01 .94 1."
D 94 .51 416
" ,lJ 74 ' .n
57,02 .It 1.SO
74.111 .11 US
47.4' .n 661
S6.92 .94 1."
74 411.11 ' .IS
I053~ 1.5-4 1112
W,03 " '41
JO,2S I.n 10 4)

10US 1." 12.16
10 21 1.2110)6
91 ]11 4111.6]

;u7 ::r, IN:1" 161'

4 / SIN 1
l i SIN, 12 1,03
2.2150'1 12 1.03
3.3ISOV 12 101
4.1/ ] 5V 12 1.0J
17/SOV u 1.09
10/16V 12 101
10125V 12 1.01
10IJSV lJ 109
10/SO't 15 us
n' uv lJ 10'
n J1SV lJ 1,Of
n /lSv I. 1 41
n ISIN 1t 164
U. 'I.V 14 1.1,
lJ /25V lJ 1.14
JJJ3W 1t 16 1
lJ /SOY 21 1.n
41/10\' 13 1.11
41Jl ' V U 125
ot1J25v 15 1.1S
471l SV 2\ 1.n
ot1/sov n 1."
100l1OV 15 125
lOOfU V It HI
l00" 5V It 161
lOOIJSV n I ..
lOO/SOV 11 21 1
120110¥ 21 1.74
1201l.V n I"
120115V 21 1,74
1'2O/3SV J6 J ,09
no/SOY 46 H1
J)Ot.V 21 11 4
SJO:lov :n I"
lJOilb V » 2.75
mI1SV ] l 160
UO/JSV 4. 391
UO/SOV.• .. .. 15 '41
41(1/6V 21 I.n
410110'0' 31 161
4101l.V 34 2."
41(1/25V, 16 JO'
41OIl5V _51 U.
410' 50'1••. •• • ] 10'
l000 /6V..... J4 2 ..
l0001l0Y • •••.J7 llO
1000/16V 44 u s
l000/15V _15 '41
1000IJ5V 1O US
'ntlO1' V· (I 4 01
'ntlO110\I . ••• _62 5 30
'ntlOIUV 1O US
'ntlO/25V l.004 . ...
3JOO1.V 67 51O
3JOO/10\' 1O UJ
JJOO/l6V l .05 ....
33OO/25V l .11 11 64
41OO/6V.••••.13 7,Of
4100110\1....." UJ.
4JOO / I' V••• 1.46 1145
6IOO/6v .... .. " U J
6100110\1 •• •1.1' 11.11

tr'~/·:v · :.TIi rm
10.000J1OY. _ _

_.- _ S.. I _ '_ I.....- .-.....
· ... " ,. a •· ... , .. ""· ... " I. a.· ... " .. ""· ... .. .. ""· ... M .. ...· ... J ' ,. ..

,'" · ... " ,. ...· ... " ,. ...
'" · ... "

j~
fl' :>,... · ... ~ .....'" , .. · a •

•.ec , .. · .. "tl
•.cc ....I .. · ..

~.. · ...s .. ·
J~

..... .. M r,.. ..
~

... ~ '" · ....,.. fl CO.. ~ '" '.,.. ,,, ce
0

109

"'"::::~P.W!J.,-----.h ;H--.'{t--.J-.-J.!-...",'!lI1I
157.50
164.25
15130
U U O
180.00
110 00
110.00
"'.lIl
"'-"241.34

"''''"''''247.SO
1101.15

"'.'"DUO

"''''"''''"' '''"'''417.SO
417.50
ee ee
"''''117.50

"'''... '"157.50
180.00
180.00
1",00
157.SO
110 00
\10.00
U U O
U U G
151.500
U1.5G
157.50
157.50
151.50

"'-"
"''''651.SO
In.50

"' '''"' '''"'.'""'.'"517.50
517.50

"''''"'.lIl
5l7.50
51150

1615
1615
11.50
1.25
]7 ,50
17.50

"'"".'""'"nlll
41.50
,,-"
"'""'"27.50

In.SO

"".'",,-"
"'""'""'"U ,SO
47.50
,,-"
"'""'"17.50
'2 .50,,0>
11.50

"'""'"11.75
11.50

"'""'"11.50
11.50
11,50
17.50
11.50
11.SO
11.50
nlll

".'"nlll
" .50

110 00
110.00
110.00
11000
" .lIl,,-"
"'"n .lIl
5 ~.50

u.
U.
U.
l. U
1.01
I.U

. ~'~.,,,,,,
H'...U,
seo

'''''"114.
..e
0'..,..,
'''''"."
'"-'.00..e."
' .lIl."
H ],,,,,,
2,07
U J,,,,,,
1.93

'"'"1.93

'"1.U
1.U
H'."."10.7)

1120

""11.20
1320..,,.....
17',..,..
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to as low as

From a high of only

ARE YOU
INTERESTED/

1.10%

1.67%

NESDA

CIRCLE 16 ON FREE INFORMATION CARD

NESDA Members:
Write for more inform at ion to :

NESDA BankCard Plan
2708 W. Berry, Fort Worth, Tx 761 09

Provides Members
Low Bank Card Rate
On Mastercharge and
VISA/Bank Americard

STEREO GRAPHIC EOUALIZER & PREAM P
Oct ave-Band 50 hz to 12.800 18 CTS Slide co ntro ls

Assemb led & test ed 5109_15
No addit ional co mpo nents neces sar y
for 12 VDC op erat io n

- Arnerlcan made
-G lass epoxy Doub le sided p. t.h . ci rc uit board
-ALLEN BRAD LEY Type M co nductive
plast ic volume co nt ro l
-Adjust able input sens itiv ity : .3V to 3V RMS
(Bourns MFT Dual tr imme r)
- BIFET II Op amps: low no ise, 13V/uS (TL074)
-Bo urns 2% Resistor netwo rks
- 1% Metal film res istors
- tnst rurnent-tyoe min. toggle sw itc h
(on-o ff -22 db mute)
-2 acc urate cli ppi ng lights: one on preamp stage,
one on EO stage
-A ll 3 LED's are Hi -bri ghtness types
(8mcd at 20mA DIFFU SED)
-Wiring & mtg. inf o in cluded

80 WAn STEREO POWER AMP LIF IER
Asse mb ied & tested ci rcu it board.
Amer ica n made 567.89 (Class·B 561.90)
Ready to mount to heat sinks. Requ i res 27V
sp iit supp ly, 125W.
- 40W/c h s ohrn Class AB - .08% THD at 20 khz,
full powe r (.2% Class B)
- S lew Rate 33V/uS, low TI M - VI limiting
POWER SUPPLY KIT FOR ABOVE ,
Inclu des 125W xf mr , f il te r caps,
rec t, sc he ma 533.00
Transform er only 527.00 Sc hema 51.00
NE541 80V Audio Power Dri ver 53.80
TIP 31A npn , TIP 32A pnp 60V ca mpI. dr ivers $.51
TIP 35A npn 25A 60V outp ut $1.65
TIP 36A pnp ca mpi to above $1.73
VARO 331X 100V 3A FAST RECOVERY rect $.53
MR 751 6A 50V rect $.83
4700uF/35V fil ter $1.50
The brig htest LED ! Sta nley SBR 5531
8mcd @20mA diff $.55
ALLEN BRAD LEY type M co nd oplasti c dua l
Aud. tape r 100 K, 1 em cube
3mm (118") shaft w/mtg. hdw $3.75
ALL PARTS PRIME, NO SURPLUS.
MANY OTHER PARTS AVAILABLE. SEND $1.00 FOR
FLYER (WE INCL. WITH ORDER).
$10.00 MIN. ORDER
ONE DAY SHPMT 24 HOUR ORDER
LINE (209) 577-4256 VISA/M .C. OB ELECTRONIC S
2131 STONE MOD ESTO, CA 95351

CIRCLE 45 ON FREE INFORMATION CARD ·

BSR X-10
SUPER SPECIAL

DELUXE
ULTRASONIC

CONSOLE
REGULARLY $49_95

NOW $29.95

With the purchase of
three or more modules

Modules normally $17.00 ea.
Modules of your choice

3 for $47.95 6 for $83.95
Ultrasonic Hand Unit

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

TOLL FREE HOT LINE
800-223-0474

54 WEST 45 TH STREET, NEW YORK, N,Y. 1003 6
2 12-687-2224

8O-COLUMN IMPACT PRINTER ..zen ~ELLANEOUS CIRUIT SPEC~ L:~~:;;~_HIQi599O;--
7408 .20 CD404QB . 4S .~...:: b

*
741 6 .20 74 1.5 27 . 30 1'1C14 520B 1. 2 5 :=='=:'~I'lt ase2 inc
7474 . 35 74r.S 1 22 . 50 l"C14 52flBCP 1. 0 0 .,,-_.. .. . • •

74 181 1. 5 5 741.5 17 5 . 95 :-:E5 55 .2 8 8 J8C ,--.."
$
. 74393 1. 85 741,S% 7 . 75 'IE556 .75 0 (\
1250 74ts03 . 24 71,1.S386 . 80 U' 3900 . 58 V

741.S08 .32 741.S39 3 1. 9 5 s e3083 1 1.2 5 vCQ waveformGen
S

265 '595
741.S09 .3 5 74S05 . 45 C2416 3 .99 w zstne
741.S20 .30 74S 51 .5 0 N24 31 1. 99

4116
16 Kx 1 Static

RAM
MEMORYADD· ONFOR TH E

TRS·SO·OR APPLEII"to450ns

8 for S5995

(/)
o
Z
o
c::
b
UJ
....J
UJ
(,
Ci
<l:
c::

110

video too~~_,~~:~~~ I.C.
12 /1 BLACK & WHI TE =5'1:: - - - -~ KIT '16STER
LOW COS T VIDEO ' 129 Vll~vM99 7~{S2~O 2716 16K EPROM "1980" '5995
MONITOR ~LS241~ $2795

L1CO 74LS24
2708 (iI SOLAR CElLS 74LS244 450ns singletS\, ULN2001
1024X8 EPRM r.1I3n 1AM 74LS373 TI, HtT..INT..SGS High·current Drrvers... ~'A 51- 74LS374 S-100 16K ADD.ON Darlingtons 69C
$745 $245 BARE BOARD 16K
-........ SOROC LI M IT ' 0 EACH WITHDOCIJMENTATIONAND '2895 TATle
------ IQ120 I N STOCK DETAILEDINSTRUCTIONBOOK. S .

4so nSRAE:;S~:R NET~::: ~~~~i ~ 2114L .. Rfi M l:..:.i-....-

[IfI'IIITI ~ ..lues S325 1024x4 Static RAM$475 S-100 MEMORY ADD-ON'1" 0 " ' a " 270,4.7' ,&15' 450 nsn n) ** FULLY STATIC OPERATION** USES 21 14 TYPE STAT IC RAHSMS

' • • •
".~.".•, ........ OHMS .89EA CONCORD ** +8 VDC INPUT AT LESS TBAN 2 A:1PS

U BANK St::U':CT AVA ILABLE BY I:IAN ~ PORT AND

llli~t~... 1.5K & 10K 100/ 49 t COMPUlER COM PONENlS ~: ~~~~!~a~~EI~AK~B~ tWs IN 4K

h LED INDICATORS FOR BOAR D/BANK

EPROM ERASER BY SPECTOLINE 1971 SOUTH STATE COLLEGE ' ANAHEIM, CA. 92806 *~Ss~~;~~~ ON BOTII " SS20FsB09ARDoo
UPTO6 EPROMSIN 19 MINUTES '4995 VISA 'MASTER CHARGE (714) 937 0637 MINIMUMORD ER·SlO.OO &TESTED
6000 HOUR BULB LIFE * CHECK ORM .O. • . ADD$1.50 FOR FRT. California Computer Systems

NO eQ.D. W. stOlkandsell ow 12.000 t esofsemi· conductols CAl.RES.ADD 6%
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MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

A super high perfo rmance FM wir e­
less mike kit! T ransmits a stab le
signal up to 300 yards with excep ­
tional audio quality by means of its
built in e lectre t mike. Kit inc ludes
case, m ike. on -off switch. anten na ,
battery and super inst ructions . This
is the fin est uni t ava ilab le.

CLOCK KITS .,
Your old favorttes are here Igaln. Over 7,000 Sold to Date .
Be one of the gang end ord er you rs tod ay!

Try you r hand at bUil d ing the fin est looking clock on the
m arket. It s satin fin is h anodized alu m in u m c ase looks great
a nywhere . while s ix .4" LED digits provide a highly readable
di sp lay . Th is is a com p le te k it , no ex t ras neede d. and it o n ly
takes 1-2 hours to assemble. You r ch o ic e o f case colors:
s i lver, gold. black (spe c ify) .
Cl o c k k it , 12/24 ho ur, DC-5 $24.95
C lock with 10 m in. ID t imer, 12/24 hour, DC-10 $29.95
Alarm c lock. 12 hou r only , DC-8 $29.95
12V D C ca r c lock, DC-? $29.95

For wired and tested clocks add $ 10 .00 to kit price.

Car Clock I-.t-
The UN·KIT. only 5 l o lder connections

Here's a super looking . rug ged and accu rate auto clock. wh ich is a snap 10 bUIld and
Inst all Cl ock mo veme nt is completel y assemb led - yo u only solder 3 wi res and 2
swit che s. takes abo ut 15 minut es' Display is bn ght green With aut omatic bnghtness
control phot ocell - assure s yo u of a highly reada ble di spla y. day or nIght Come s m a
satm finIs h ano dized etummum case which can be att ach ed 5 duterenr ways uSing 2 SIded
tape Choice of Sliver. black or gOld case (spec ify)

DC·3 ki t. 12 ho ur format $22.' 5
DC-3 wueo and tested $29.95

Tone Decod er *A complete tone deco - /;
der on a single PC
board. Featur es: 400-
5000 Hz adjusta ble
range via 20 tu rn po t. voltage regu­
latio n. 567 IC. Usefu l for touch ­
tone burst detection . FSK, etc .
Can also be used as a stab le tone
encoder. Runs on 5 to 12 volts.
Complete kit . TD- l $5.95

Led Slinky Kit
A great attentio n get­
ter which alternately
flashes2 jumbo LEOs.
Use for name ba<!lles,
buttons, warni ng
panel lights, anything'
Runs on 3 to 15 volts.

Complete kit, BL-1
$2.95

Video Modul.tor KII ~

~~~;:"\~~~6IJ~~~:~~eo4~on~~~. ~~5~ <0 04 ,

15V. accepts std vid eo sig nal. Best unit on
the market' Complete kit. VD-1 S7.95

Super Sleuth
A super sensit ive amp li­
fier whic h 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 8-45 ohm
speaker.
Complete kit. BN-9

$5.95

CPO-l
Runs on 3-12 Vdc 1 wall out, 1 KHZ qood for CPO.
Alarm. Audio Oscill ator. Complete kit $2.95

Whi sper Light Kit

An inte rest ing kit, sma ll mike
picks up sounds and co nve rts
them to light. Th e lo uder th e
sound, th e brigh ter the light.
Incl udes mike, con trols up to
300 W, runs on 110 VAC .

Co mplete kit , WL-l
$6.95

Color Org an

See mu sic come
alive! 3 d iffe rent
lights flicker with
mu sic . One light
eac h fo r. high .
m id-range and
lows. Each indi­
vid ually adjust­
ab le and driv es up
to 300 W. run s on
110 VAC.

Co mp lete kit,
ML- 1
$8.95$14.95

19.95

FM-2 kit $4.95

FM-3 Kit
FM-3 Wir ed and Tested

FM
MINI
MIKE

FM Wlrelen Mike Kit

Transmits up to 300' to
any FM broadcast ra­
dio. uses any type of
mike . Runs on 3 to 9V. Type FM-2
has added sensit ive mike pre amp
stage.
FM-1 kit $3.95

PARTS PARADE

Mad Blaster Kit

Produces LOU D ear shattering and
atte nt io n getting si ren like sou nd ,
Can sup ply up to 15 watts of
obnoxio us audio. Runs on 6-15 VDC

$11t.' 5
$13.15
n u s

$7 .ts

Under Dash Car Cloc k
12124 hour cloc k In a belulllul ensue casel . alur .,
6 ,um bO REO LEOS. high accuracy ( 001"') . easy
3 wire hookup, di splay blanks wllh Ignill on . and
super Insl rucl lon s Opl lonal dimm er aluomal lcally
adjuSISd isplay 10 am bl~nt IIghl level
DC-1 1 cloc k wllh mig bracket $21.'5 kit
OM· 1 dimmer adapler 12.50

Add $1000 Any and TeSI

Video Term inal
A com pletely sen-c cntameo stand , lone Video termin al card ReqUIres only an ASCII k ~yboard and TV
set 10 beco me a co mplete lermln ,l unit Fealu res are Sing le SVsupp ly , Xl AL coni rolle d sync and baUd
rates It o 96001 com plete compute r and keyboard contror 0 1cu rsor Partty errc r comro r and disp lay
Acce pl, and generates serIal ASC II plus parallel keyboard Inpu t The 6. 16 IS~ char by 16 hnes ....,th
scro lhng upper and rc....er case (opllonall and has RS-232 and 20ma lOOpmlerfaces on bOard Kits
Include soc kets and complete docu mentaho n
RE ~16 . termmal card kIt (add $60 00 for Wired un ll)
Lo ....er Case cpuc n
Power Supply
RF Modul.tor kll

Calendar Alarm Clock
The clock that's got it all: 6-.5" LEOs.
12/24 hour . snooze . 24 hou r alar m, 4 .
year calendar. batte ry backup. and
Jots more . The supe r 7001 chip is
used . Size: 5x4x2 inch es. Comple te
kit, less case (not available)
DC-9 $34.95

60 Hz TIme Bile
Ru" s o n 5· 15 vee l ow c urrent 12 Sma) 1

mrn/mon ih acc uracy T8 -7 KIt $5.5(1

Siren Kit
Prod uces upwa rd and downward
wail characte ristic of a po lice
siren. 5 W peak audio output , runs
on 3-15 volts , uses 3-45 ohm
speake r.
Compl ete kit , SM-3 $2.95

$4.95MB-l Kit

Univ ersal Tim er ~It

Provides the basic pa rts and PC
boa rd requ ired to pro vide a source
of prec isio n timing and pu lse
generat io n. Uses 555 timer IC and
inclu des a rang e of parts for most
ti ming needs

UT-5 Kit $5.95

Ext en d th e ran ge of y o u r
c o u nte r to 600 MHz. Works
with a ll c o u nters. Less than
150 mv sen sitivity. specify­
10 or -100

Wired , tested , PS-1B $59.95
Kit , PS-l B $44.95

600 MHz

PRESCALER

Audio
Prescaler
Make hig h reso lut ion aud io
measu rments, gr eat fo r musi cal
inst rument tuning, PL tones. etc .
MUlt ip lies audi o UP in frequency ,
selectable x l 0 or x l 00, gives .01
HZ resolution with 1 sec , ga te
tim e! High sens it ivity of 25 mv, 1
meg input z and bui lt-in filt ering
g ives gr eat performance. Run s
o n 9V batt ery , all CMOS.
PS-2 kit $29.95
PS-2 wir ed $39.95

$1.50
$5.00
$5.00

DISK CERA MIC
01 16V dISk 20/$ 1.00

~\6~6V ~~:t: I-------------'--..==-.::-===-------i
100pF 201$1.00
04116V 201$1.00

AC Oullet
Panel Mou nt wit h Leads

4/$1.00

Crystals
3.579545 MHZ
10.00000 MHZ
5.248800 MHZ$1.50

AL UM INUM
Elecl rol y l lC
1000 uF 16V Rad ial $.50
soo uF lOV Alli al $.50
150 uF 16V Allla l 5/ $1.00
10 uF 15V Rad ia l 10/$1.00

Switches
Min' toggle SPOT $1.00
Red Pushbuttons N.O. 3/$1.00

Earphones
3" leads . 8 ohm . good fo r sma ll tone

speakers. alarm cl ock s. etc
10 for S1.00

CAPACITORS
TANT ALU M
DIpped EPOll V
1 5 uF 25V 11$1.00
1 8 uF 25V 11$1.00
25 uF 25V 11$1.00

M ini a ohm Spn ker
Ap pro x 2'1'" dram Roun d
ty pe for radio s. rmke etc
3 for $2.00

$13.50
$ 1.25
$17.50
$ 5.50 f-"-=="------"-= ='T'--------==::;
$21.00
$12.50
$ 2.95
~ mf-';;====,--------'--------,

FERRITE BEADS
W,lh mto and spec s 151$1.00
6 j-rcre Balun Beads 5/$1 .00

TTL
74500 $ .40
7447 $ ,65
7475 $ .50
7490 $ .50
74196 $1.35

SPECIAL

11C90
10116
7208
7207A
72160
7107C
5314
5375AB/G
7001

$ .35
$1.50
$1.50 AC Ad .pler s
$ .45 Good for cl ock s. ni cad

:t~ I---------+----"F.===-----l ~~:r~~~sJall 110 VAC plug

1oJl:~~ ~i ~~~ $ ~~o~~ :~:~g
$ .50 12. vee @ 250mA $3. 00

$ .50
$2.95
$2.'5

CMOS

~$l :~i"f'iTIT1I .40

:~:~ f----------f
$1.3 5
$1.75

LINEAR

IC SPECIALS

30'
324
380
555
556
565
566
56 7
741
1458
3900
39 14
8038

4011
401 3
4046
4049
4059
04511
4518
5639

Resistor Ass't
Assort ment of Popu lar values - '!4

---------,----------1 ~ea~~~~u~~~~~~~~.p~a~o~~t~,~;
more.

25 A M P
100V B ridge
$1 .50 each

Min i- B r id ge 50V
1 AMP

4 for $1.00

Diod es
5.1 V Zener 20/$1.00
lN914 Type 50/$1.00
1KV 2Amp 8/$1.00
l00V lAmp 15/$1.00

-'
<0
CO
o

:>

":D;=

$6.95

$2.00

$.50 ea.
$1 .00 ea.

7812 $1.00
7815 $1.00
7905 $1.25
7912 $1.25
7915 $1.25

Mini Tp-92 Heat Sinks
Thermalloy Brand 5 lor $1.00
To-220 Heat Sinks 3 lor $1.00

CDS Pholoc"l.
Resistanc e varies w ith light . 250 ohms to
ove r 3 meg 3 tor '1 .00

OP-AMP Special
BI-FETLF13741- Direct pin for pin 741compatible,but 500.000MEG
inp ut Z, super low 50 pa inp ut current . low powe r drain.
50 'or only $9.00 10 'or

Opto Isolators - 4 N28 type
O pto Reflectors - Photo diode + LED

Mol ex Pin.
Molex already precut in length of 7. Perfect
for 1.4 in sockets . 20.trt tor $1.00

78MG $1.25
79MG $1.25
723 $.50
309K $1.15
7805 $1.00

Shrink Tubing Nubs
Nice precut pees of stlrink size : I " x '1.­

shrink to lAI". G reat for sp lic es. 501$1.00

RF actuated relay sen ses RF
(lW) and closes DPDT relay .

For RF sensed T -R rel ay
TR-1 Kit $6.95

Led . - your cho ice , please spec ify
Mini Red , Jumbo Red, High Intensity Red. Illuminator Red 8/$1
Mi ni Yellow . Jumbo Yellow, Jumbo Green 6/$1

Coax Con nector
Chassis mo unt

BNC type $1.00

25K 20 Turn 'r nm Pot $1.00
1K 20 Turn 'r nm Po l S .50

V.racton
Mol oro la MV 2209 30 PF Nom in al cap 20-80 PF - T unabl e rang e ·

.50 ••eh Of' 3/'1.00

DC-DC Conyer1er
+5 vdc Input p rod -9 vee @ 30ma

Cryltal Mic rophone
Small 1" dia meter '1." thi ck
crystal mike cartridge $.75

P.f1.8~

ASSI 01 cno xes . dISC caps tant . r~sIslors

Ir anSlslors. dIod es MI CA caps etc
,m bag (100 pel $1.00 Ig bag (300 pel $2.50

Sockets
10/$2,00
10/$2.00
10/$2.00
4/$2.00
4/$2.00
3/$2.00

8 Pin
14 Pin
16 Pin
24 Pin
28 Pin
40 Pin

TRANSISTORS

READOUTS
r NO 3S9 04" C C $1.00
FNO 501 /5 10 5-C A 1.00
MAN 12/ HP7130 33~C A 1.00
HP 1651 04 3 ~C A 2.00
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41100
411.00
411.00
311.00
6/100
4'1.00
411.00
411.00
411.00
411.00
411.CK:l
511.00
411.00
411.00
411.00
411.00
611.00
611.00
61100
sn 00
61100
3/100
311

.su s
1."

50
1."
" S

$14.95
14.95....
14.95
1."7.".."

210905

2'"''''- "2H.4 123
PM4249
PH42S0

''''''''2.....'""022"""2.....,.­
2N5OIl7
m ..,.....
2N5129
PN51~

PH""
21rt5139
2H5210,.....

1

DRS lH''''...
1.00

511.00
511.00
311.00
4/1.00
411.00
"' .00
5/1.00
511.00
511.00
511.00
511.CK:l
51100
61100
5/1.00
511.00

ss
1 002,.
1 00

51100

SN76·m
SOUND GENERATOR

Gtm"'" COmplexSounds
low Power • Progflmrlllble

$3 .95 each

TELEPHONEiKEYBOAROCHIPS
Pu sh Bu tton T . ' ephone O i.U .r
ReJMrtory Dl all er
CMOS Clock G e n e rator
K.yboard EncoderI"ke YSl
K.y b o ard Encod er 16 keys
Key board Enco de r 16 k.y s
Keyb oli rd ancceer 20 k. ys

ICM CHIPS
CMOS_ TImer 2<.95
CMOSLED SlOPWotdlmmer 19.95
Osdbtor COntroller 7.50
$even DecadeCounter 19.95
CIOct Gtnentor 6.95

NMOS REAO ONLY MEMORIES
128X9 X7 ASCII SIIifted wMGreek 13.50
128 X9 X 7 MItt! Svmbol & Pictures 13.50
128 Xi X 7 Alph,tConlrolCl\arGen 13.50

50 R
.30 2H3055

5/1.00 IaUEJOSS
611.00 2NJJ9:2
611.00 2N3398

1.15 PN3567
1.15 PNl5t8
1.15 PN3569

411.00 MPS36J8A
211.00 MPS3702
411.00 2N37().4
511.00 MPS31G4
mCK:l 2N3105
411.00 MPS3705
51100 2N3706
411.CK:l MPSJ706
411.00 2Hl707
511.00 2N3711

2N3n4A
51100 2N3725A

1.25 2N3m
211.00 2N3&23

"''''''

SCR AND FWBRIDGE RECTIFIERS
15" (6 40lN SCII(2Hl1491
35AIi &«N SCR
U A(.i·)lSJY SCR
12A@ 50\1 FWBIUDGE REC.
12Afii 2fXN FW8RJDGE REC.

UTRONIX ISO·UT 1
PhotoTransistor Opto·lsobtor

(Sima u MeT2 cr <N25)

49t! each

C36D

<:36"
l H232I_....,
MOA MO-3

AY-5-9IOQ
A Y -5-9200
A V .......,
A Y-5-2J76
HOOI6S
74cm
74=

ICM7045
ICM 7205
ICM7207
ICM7208
ICM7209

TV GAME CHIP ANDCRYSTAL

~~~d:;:~ '::i~~~ ~:"c:r.~ ~~ ~ c~~~c . 7.95 se
XR205 $8.<0 EXAR XR2242a' 1.50XR21D <.<0 XR22S< <.25
XR215 "'0 XR2556 3.20
XR320 1.55 XR2587 2.1l!l
XR-lS55 1.50 JE2206KB 19.95 XRJ.4D3 1.25
XR555 .39 XR1100 3.20 XR<136 1.25
XR556 .Il!l XR2206 ...0 XR<151 3.95
XR587CP .1l!l XR2207 3.85 XR<194 <.95
XR587CT 1.25 XR220Il 5.20 XR<202 3.60
XR1310f' 1.95 XR2209 1.75 XR<212 2.OS
XR1<68CH 3.85 XR2211 5.25 XR<558 .75
XRH 88 1.95 XR2212 <.35 XlW739 1.15
XRl<a9 1.95 XR2240 3.<5 XR<7<1 1.<7

2H292S....."..
2H.,.,

MCI4OIL7 4.95
MC1 401U 5.75
M CI4]9 L 2.95
MC~P 2.95
MC306 IP 3.50
MC4016(744l.6)7.50
MC 4024P 3.95
MC 4040P 6.95
M C4044P 4.50

MOTOROLA

,...,
.2S
.27
.32
.4S
.90

1.26
1.45

SOLDERTAIL
STAN DAR D (TIN)

1·24
.27
.30
.3$......

1.39
1."

WIR E WRAP SOCKETS
(GOLD) LEVEL # 3
1·24 25-49 50-100

.59 .54 .49

.69 .63 .51

.79 .13 .67

.15 .n .10

.99 .90 .11
1.19 1.01 .99
1.49 1.35 1.23
1.39 1.26 1.14
U9 1.53 1.3&
2.19 l.99 1.79
2.29 2.09 1.19

MMS309 4.95
MM 53II 4.95
MM5312 4.95
M M5314 4.95
M M5l16 6.95
M MS311 9,95
MM5J69 2.95
MM53I1/1991114.95
CT 7001 6.95

ClOCK CHIPS

e et n ww
10 p lnWW
14 p in WW
16 p in WW
lIp lnWW
20 pin WW
22 p in WW
24 pln W W
21 pin WW
36 p ln WW
40 p inWW

14 p in ST .
16 p in ST
18 pin S T
24 pin ST
2& p in S T
36 p in ST
40 p in S T

c..__·I SoolIltt.Ml e.-,.t ...,.c -..cIl ...
,.-. ...... z Y S-l. MoI _--T.. cn"'*' • • (.,.._ .•Il~., 211.PIlO/lll l l(
'1"1' " __ "AM __ry. n _ ,.. "'Ul
c J ...... ioll Wll.,... _1O
71.J•• _ """'""'u. 24kl _ ... ~IICI I,..
...........~ 0""" ,,- -.,loy '" ' ~ OM ..It_ ltt r"'_ .. I..
.,.._ T.. s.,...CMIt-........ If I , .. ' lMeoIol SCtWl
1M&oU' . TN C,onI .ASIC1ft _ IlQM·llMeolol
ilCI21 . , I« .

SCC-W IA._bOd) $450 .00

LOW PROFILE
(TIN) SOCKETS

1-24 25-t9 ~1CK:l

.17 . 16 . 15

.20 .19 . 11

.22 .21 .20

.29 .21 .27

.34 .32 .30

.37 .36 .35

.31 .37 .36

.45 .44 .43

.60 .59 .51

.63 .62 .61

Z80-4MHzSingleCard Computer

SOLDERTAI L (GOLD )
STANDARD

J PHO NE

ameco ORDERS
WE LCOME

(415) 592-8097

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

PRICES SUBJECT TO CHA NG E

I pin LP
14 pin L P
16 pin L P
II p in L P
20 pin L P
22 pin L P
24 p in L P
2&p in L P •
J6 pf n L P
40 pln LP

ASST . 4

ASST. 5

ASST. 6

ASST . 3

,... ,..., '().100
a p in SG ." .3$ .31

14 p in S G .49 .45 .41l' p in SG .S< ... ...
11 p in S G ... .., .41
24 pi n S G . 79 .,. ."21 pin SG 1.10 1.00 .90
J6 p in SG 1." 1.<0 1.26
40 pin SG I.,. 1.59 1.45

4 ·80

1/4 WAIT ~~~I,~!~,~.,A'~~~~H!MENTS - 5%C~o~ACllO~ ;:g,:.;~ C~~i
ASST. 1 5 11 17~l,l J3,OHM 39OH~ HOHt.I ~()jM $OPCS $1.75 ~~= :: :~.~ :~~P .~ .~.035

ASST. 2 s .. :~ :~ :: ~:~ :: ~:~ ::~:~ :~,~ 50 PCS 1.75 l~~:E .~ r; .~ .~ [
5 11 1 .2 ~ U .. l.8K 2.2" v " 50PCS 1.75 00l ml . 1 2 1 DO.wT ~6rJHI:~"crroRS .13 .11 .08

3.3.". 3.g.; U " 5.(... 6.8'" .0022 .12 .10 07 .047mf .21 .11 .13

5ea 82 ,; 1(10. 11K 1 ~'" 1!( $OPeS 1.75 ~~mf : ~; : l ~ - : ~~ : ~~ ~ .~: .~
.... 22.. ]jK 13.. 39t\ 47), +2t'II. Dfl'nD TAJITAlUMS "OlI O)WAQTOIlS

511 ~ 1:: a2( 100-; 120( $OPCS 1.75 : ~~ :~ :~} :~ ~:~~ ::l::: :~

511 ;: He.. ~ ~ ;: 50PCS 1.75 ~~ :~:U:g g~ ~ ~f l1
' ''' 1.21ol U Ir,l l .8M 1.;' 1,1 .47f3.SV .39 .31 .25 &1t2'5V .79 .63 .so

ASS T . 7 5 II . 1.1U l~1,l J 9U C l,l 5.61,1 50 PeS 1.75 l:~~ := il :~ ~~ l:~ I:B ::
ASST. 8R Includes Resistor Assortments1-7(350PeS.) .$9.95 ea. ...:~TUR' AlUll""" fUCTIlOlmc=.::

$ 1 0. 00 Min. Ord. r - U.S. Funds Only Spec ShMts- 25. 1~= "i .13 .10 47t25V .15.13 .10

C .1if.R. s id .ntsAdd6"SalnTl x 1980CataIogA'IIiblbl.-Send41~ stlmp 33Mt' : ~ 4 :~~ :~ 1~~~~ : ~ : : ~ ; : ~ J
Po st . gtI-AddS"plusS1Insur. nce Ufdesired) 47t25V .15.13 .10 1.0I25V .16.14 .11

10:25V .15 .13 .10 1.O,'SlY .16 .14 .11
10150Y .16 .14 .12 4.7116V .15 .13 ,10
'1:2J25V .17 .15 .12 47t25V .15.13 .10
n!l1tl .24 20 .11 4.7f5lN .16 .1• .11
47mV .19.11 . 15 10116V .1.4 .12 .011
47lYN .25 21 .1t 10125\1 .15 .13 .10
100!2S\I .24 .20 .18 1o.-w.' .16 .14 .12
100150\1 .35 .30 28 47/5f1V .24 21 . 19
220125V .32 .28 .25 10011 6V .10 . 15 .14
2lO15iJV .45 .41 .38 100/25\1 .24 20 .18
470/25V .33 .S .21 100l5O\I .35.30.28
1000J1 6V .55.50 .45 22OI16V .23 11 .16
22OOrl6\1 .70 &2 55 470125\1 .31 28

- 7400 TIL
SN1470N .29
SN74nN .29

SN7«101'1 .,. SNl47JN .3$ SN14160N .ss
SN1«llN .20 $N74J.4N .3$ SN74161N .n
$ Nl40;2N .,. SN141'SN ... SN74 162N 1."
$Nl4QJN .,. SN~76N .3$ SN7416JN ...
SN7404N •2S SN141'9N S.OO SNJ4164N .n
SN 1<405N .20 SN741QN .50 SNl4165N .n
SN7406N .29 $N1412N ... SN7·U66N 1.2S
5N7<4C)7N .29 SN1WN .ss 5H].4 161N I. "
SN7GN .,. 5N7Q5N ." $N1411O N I."
S N l409N .,. SN7486 N .3$ SN741nN '.00
$ N 1410N . 11 5 Nl419N 1.7S SN7417JN 1.2S
SN14 11N .2S SN7490 N .45 $ N14174N 1.00
S N 7412N .2S S Nl49 1N ... SN1.175N 1.00
SN1413N .<0 S N 7492N .4l SN 74116N .n
S N7414N .70 SN 749JN .43 S Nl4177 N .79
SH 7416N .2S S N 7494N .OS 5N14119N 1."
S N7417N .2S SN 7495N .6S S N741ION .79
SN1420 N .,. $ N 74%N .OS SN74111N 1."
SN742 1N .29 SH7497N '.00 SN14lJ2N .79
$N74Z2N .39 SN74100N 1.2S SN74 1104N U S
SN l42J N .2S SN141 07N .3$ S N741I5N I."
SN1425N .29 SN74 109N ... SN14116 N .."
S N7426N .29 SN74116N 1." SN741aaN ,."
5 N 1427N .2S SN74121 N .3$ S N 741!JON 1.2S
SNl429N .39 SN74122N ." SN74!91N 1.2S
$ N 74X1N .,. SN 74123N .so SN74192N .79
SN10 2N .2S SN74125 N ... SN7419JN .79
S Hl417N .2S SN14126N ... 5N14194N .n
$ N 1431N ... SN74112N .rs SN74195N ."SN7439N .2S SN74136N .,. S N 74196N .n
S N1440N .,. SN14141N .79 SN14191N .It
SN144IN .It SN14142N 2." S N141lJ1N 1."
S N 7442N ... SN74143N 2." S N}4199N 1."
S N144lN .,. SN74 1+tN 2." S N74S2OQ .."
SN7444N .,. S N 14145N .79 SN74251 N ...
S N 7445N .1S SN 74141N I." SN74279N . 79
SN7 446N ." S N14 141N 1.29 SN142S3N 2.2S
SN 7447N .ss S N14150N 1.2S SN14214N 3."
SN 7441N .79 SN 141SIN .ss S N742S5N ,...
SN 7450N .,. SN 741S2N ... S N14165N .ss
SN 1451N .,. SN 1415JN ... SN 74]66 N .ss
S N145JN .,. S N74154N 1.50 S N 74361N ."S N1454N .,. SN74 155N .79 S N14361N ."SN 7459A .2S SN 14156 N .79 SN 74l9ON I."
S N1-460N .,. SN74157 N .ss SN 14]9lN 1."

C D4000 .39 CMOS C04010 .ss
CD400 1 .39 CD40l1 ...
C D40Q2 .39 CD4C28 .es co"l12 ...
C D<006 1.19 CD4029 1.<49 C ""''' 1.39
C D4007 .2S C04Q3O ... CD4001 ."CD4OO'J ... C O"'" ... CD4W .39
CD40IO ... CD4040 I." C04Q9' ...
CD4011 ." C D4041 I." C D409lI 1.19
CD4012 .2S C D4042 ... MCI4409 IUS
COo'013 ... CO~U .n MCI441 0 104.95
CD40 14 1.39 C O.... ... MC I44U 14.95
CD40 1S 1.19 C O.... 1.79 MC I4419 ....
CD40 16 .so CD4047 2.50 MCI4433 13."
C D4017 1.19 C D404. 1.3$ MC14506 .rs
CD40 11 ... CD404'l ... MC14507 ...
CD4019 ... CD40S0 .ss MC 14562 11.95
C D4020 1.19 C D40S1 1.19 MCI45IJ 2."
CD402 1 1.39 CD4OS) 1.19 CD4 500 ,."CD4022 1.19 CO .... 2." CD4 510 1.39
C D402.l .29 CD4059 s.ss CD45 11 1.29
C D4024 .79 C D4060 1... CD4515 2."
C D4025 .23 C D4066 .79 com l 1.29
C D402fi 2." C O.... ." C D4S20 1.29
C D4027 ." C D4069 .4S CD4566 2.2S

14CCK:l .39 74COO 74CI53 2.49
74C02 .39 14CI64 2...
74C04 .4S 74CI5 2." 74C l73 2.60
74COI ... 14C90 I. " 74CI92 2."
14CI0 .39 74C93 1." 74CI9J 2.49
14CI4 I." 74C95 I. " 74CI95 2."
74C20 .39 74CI 07 1.2S 74C'l22 7."
74CJO .39 14C151 2.90 7<em ' .2S
14C42 I. " 14CI$4 3.00 74Cm ....
74C41 2." 14CIS1 2.1S 14C926 .."14C7l .It 74Cl60 2... IOC" 1.50
14C74 .n 74CI61 2." 1OC07 1.50

nMG 1." LM 710N .79
L Ml OEiH .ss LINEAR L M11I N ."L MXXlH .10 L M12l N/H .ss
L MJQICN /H .35 L M340K-l & 1.3$ L M13l N 1.00
LM 302H .,. L M340K-24 l.3S L M739N 1.19
L MX>4H 1.00 L M)4QT-5 1.2S L M141CN/H .35
LM J05H .60 LM l4OT -6 1.2S LM 74l-l4N ."L M307CN / H .35 L MJ«JT-8 US LM 141N /H .79
L M3OlIC N/H 1.00 L M)4QT· 12 1.2S L M14&N/ H .39
L M309H L ID L M340T · 15 1.2S LMl310N I."
L M309K 1.2S L M340T · l& 1.2S L MI451C N/ H .59
L M310C N 1." L M)4QT ·24 U S MCI4&lN I."
L Ml ll N/ H .90 LM J:5IN 1.00 MCI4&9N I."
L MJl2 H 1... LM J 10N 1." L MI496N .ss
L M1l 7K '.50 L Ml 7J N ' .2S L MI 556V I.,.
L Ml l&CN/H 1.50 L M3n N '.00 MC I7<4I SCP 3.00
L M319 N 1.30 L MJION 1.2S L M2U I N 1."
LM l2OK -5 1.3$ L MJIOC N ." L M2901N 2."
L M320K-5.2 1.3$ L M3II N 1.79 L MlO53N 1.50
L Ml2OK ·12 1.2S L M3&2N 1.79 L MlO65N 1.49
L Ml2OK-1S 1.3$ NESOIN '.00 LM3900NC340U.59
L Ml2OK- 1l I.JS N E510A '.00 L MJ905N I."
L Ml2OK· 24 I.JS NE529A .... LMl909N 1.2S
L MJ20T-5 1.2S NE53IHfV ,.ss MC555IV ...
LMJ20T-S.2 1.2!j NES36 T ' .00 I03I B ....
L MJ20T ..a US N.'" ' .00 L M15450N ...
L MJ20T -12 1.2S N ES44N .... 7545ICN .39
L Ml2OT·15 1.2S N ESSON 1.30 754S2CN ."L MJ20T · l& 1.2S NE$55V ." lS4S3CN ."L MJ20T ·24 1.2S NE556N ... 754$4CN .39
L M32l K·5 ,.ss N E560B S.OO 7549ICN .79
L M324N I." NES62 B S.OO 75492C N .n
L M3l9 N ... N E565N / H 1.2S 75493N .n
L Ml4OK-5 1.>1 N E566C N I. ,. 75494CN .es
LM 340K-6 1.3$ NE~7V/H ... RC 4136 1.2S
LM 340K·& l.3S N E510N s.ss RC4 151 , .ss
L M340K· 12 1.3$ L M1OJCN /H .69 R C4194 ....
LM l4OK·15 1.3$ L M709N/ H .29 R C4I95 4.49

74LSOO .3$ 74 LSOOTTL 14L SI39 I. OS
74LSOI .3$ 74LS5 1 .29 14LS 151 LOS
74LS02 .JS 14LS54 .29 14L Sl55 I.OS
74LSOJ .3$ 74LSSS .29 74LS 157 L OS
14LS04 .42 14LS73 · .S< 74L SI60 1.15
74LS05 .42 74LS74 .S< 74LS I61 1.39

en 74LSOI .3$ 14L S75 .71 74LS I62 1.2S
14LS09 .42 14LS'76 .S< 14LSI'J I."() 74L SIO .JS 74LS7I ... 74LSI64 1.50

Z 74LSll .,. 14LSIJ I.OS 14LSI75 1.2S

0
74LS13 ... 74L.S15 1.50 74LSlll 2.49
74L SI4 I." 74Lsafi .S< 74LS19O 1.39a: 74LSIS .JS 74LS90 .71 74L SI91 1."

I- 14LS20 .3S 14LS92 .to 74LS I92 1.39
(,) 74LS2 1 .3$ 74LS9 3 .90 74LSI93 1."
W 74LS22 .JS 74LS95 ... 74LS IM 1.39
...J 74LS26 .JS 74LS96 1.15 74LSl95 1."

W 74LS27 .3S 74LS I07 .S< 74LS25J 1.2S
I 74LS28 .JS 74LSI09 .S< 14LS2S7 I.OS

0 74L S30 .3$ 74L S1l2 .S< 74LS25I 1.,.

B
74L S12 .42 7'-LSI23 1.50 74LS260 .13
14LS37 .45 74L S125 I.OS 14L..S279 .90

< 14LS40 .3$ 14L.S I32 ... 74L S367 .,.
a: 74LS42 1.OS 74L SI16 ... 74LS36I .,.

' 1. 7 1.OS ''' L SlJa I.OS 74LS61O 2."
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MICROPROCESSOR COMPONENTS

.,
$139.95 Kit On,y~~';:':';4

S9ij5 '

'os
""'"

1513(21401
2513(3021)

''''"""""

~~O~O~S~R ~~S-----

l,l·Z80 UW ""' IlU.a! $7,50
I.H VPl8Q:2 User Mlnual 750
M·2fl5O U.... 1bnl.III 5 00

ReIn
ChlrldtrGtnerItOl'fIl\l9lfClSolf
OIIlacttrGMrtItor1Iolil«~
CNrattlfGener1tor
2OO·1lot~cw,Uetnoty

MINIATURE SCREWDRIVER

4%"'- - - - _

~:~~~~T-R~!I~ _ 2/$1.00

MAGNETIC RETRIEVER TOOL

:>
1J
:0
;=
....
<0
ex>o

a

"'..
$14.95

14.95
14.95
14.95

w..
~

Blue
White
Yellow
Red

~ISJ
Vacuum Vise
Vacuum-band light ·d ut y
vise for small co mp o ne nts
and assem bli es . A SS con­
st rvct ton . 1 ~" jaws, 1%"
tra vel.Can be perma nan ll y
InslaUed . '

VV-1 ... .. .. $3.49

~

JW-l-B
JW·l ·W
JW·l·y
JW·l ·R

-30 AWG wire - .025" Kluue posts
- Ol isy chain or - Bui lt-in cut off

pclnt-tc-pc lnt - Includes 50 ft . w ire
-No stdpping or slitting r.quir~­

just wr ap

Colo<

Blue . . . . . •.. 50 ft . ro ll 52.98
White 50 ft . ro ll. . . . . .. 2.98
Yellow 50 ft. roll . . . . . . . 2.98
Red 50 ft . roll . . . . . . . 2.98

TRS-80
16K Conversion Kit

JVC-40 ,..,.. .$4.95each

-Two Sizes : 6" a nd 10"
-ProfH sional Qua lity
-Chrome Van adi um St H I

6"- AW-fi ., $4.95 10"- AW·10 . . $6.95

JOYSTICK
VIDEO CONTROLLER

- IDEAL FOR All V IDEO GAMES OR REMOTE CON-
TROL PROJECTS

- SMA l l CASE SIZE : 1-1!2"H x 2-3 /S "W x 4-5/l6"l
• 2 MINIATURE POTENTIOMETERS -40K OHM EACH
- SPS T PUSH BUTTON CONTROL
- 5 ·WIRE CO NNECTION CABLE - 5 FEET LON G
- RUGGED PLASTIC CASE

...., ....
R·J W-B
R·J W·W
R-J W·Y
R·JW·R

Exp and yo ur 4K TR5-80 System to 16K.
Kit come s complet e w ith:
* 8 each UPD416-1 {16K Dy namic Rams 1250 NS
* Do cument.Han for con version

IRS-16K $75.00

€ISJ
JUST WRAP'·

JUST WRAP" Unwrap Tool $3.49

JUST WRAP" Replacement Wire

,os

$595
50 "
J9."

""""""
""'",,,
3"
""3"
' os
3"
29 5

""
1H5
'OS

$1 "9

"3"us

'"3"
'"'"""""11.95,,,
'"liS,,,,,,
."

~• •u
, .so
' .SO

14.95
J 500
14 .95

---~ - --- -

- -------

""

"'(1

DIGITAL
THERMOMETER KIT

JE610 ..... $79.95
52·KeyKeyboardonly , . $34.95

FE ATURES:
· 60 Keys generate the fu ll 128 ch ar­

acters, up pe r and low er case ASCIIso.
• Full y buffe red
·2 ul8r-defin e keys provided for

cust om applicat io ns .
• Caps loe k for up per case on ly

alpha characters
• Utili zes a 2376 (40 pin) e ncoder

rud onl y mem ory chip

• !?TljDt;.ld~·=~s~~:::~~~s wit h
• Easy int er faci ng wit h a l6-pin dip

or l8-pin edge connector

JE300 '.$39.95

. Cual MnlOrs-swilchi ng contro l fo r In ­
do or /o utdoor or du al mo nitoring

·C o nl inuo us LED .S" h t . d isp lay
:~~~~~~c'::0i; i~~~~;,r: 1 / -40,,(; to 100"(; I-.:::..:..:.:...:.:__....:.::::.:..:..:..:...:..:.:..:..:...:.:.:.::.=..:..:..:..:..:..:..:.-==~
· Sel for Fahr enh eil o r Ce lsius readi nSi

: ~ i ~': ~~~?4~ ~ax'''5~SC;:'~~ ~ ~3d/if. ~D incl.

1101 256X:l
1103 1024X1
210l{81QIJ 256)(4
2102 1024X: l
21102 102m
211118111J 2$6):4
1112 25SX4
2114 1024U
2114l 1024U
2114·3 10241[4
2114l ·3 102U 4
5101 256JC4
518012107 40\l15X1
74119 16X4
74S200 256)(1
93421 156X1
UP1J.4 14 41(

IMl(402n
Uf'O"16

1"1(4116\
lU 5-4044 · 0:

""tTMS4045
2111

------RA. ,------
SUb'

"""""sate
SUI<
SUI<
SUI<
St.alocl,WS
SU",45l),1
Sllx 45QrulOwp(lWt1

SUbc30Qns
SUlle3OOnslOwPQllrtr.....
~",me

SUOe
StItN:TnSUII
sure
OyN ITlIC 16 poll

[)ynIrr.c16p1n25OnS

Digital Multimeter , .. , . . . $74.95
OI'C.,noooo
11SV AC A DA PTE R
PA DD ED CARRYII\C; CA SE
Xl 0 DC PROBE ADAPTER (Up 10 l OKI
40lV DC PROBE
10 Amp DC Cur,," t~I

''0so

""""3 ",,,
'""'",,,
"""",,,."
'"

.."

ELECTRONICS
J ameco

LX303

LX303 Portable LCD Digital Multimeter
0' " .""1: ] o.. Loq c..".e-... OOroeo JOO_lot_.._ _ t>,. tv _ _ ,
· .-..._ I-e lIO.....t'_ , "'.·.- · l00000'OC FS_I.. .!f - , '\__«.
. ' . ,.... ...-d l.....n _ • A c _...-t __ ...... ." " .. "'" l....d _
. 1 w. _ , _,

_elfOC:ATOO"oI OC _ .rI ,-, 0'_' .'_ "''' 0 _._ ,_~ 1....._h... _KIO\t .. JOOooV._
:.:=:t-:Sf?..:~"~~. ~~:"'::::.':. ~o':: ;-:'1'":~~ : '»:1I.='r
oe e.-......'•• .-l 01. ...... 101>0 "~""O"",

:~l:--l:"''''''' 'I' , l1•. 1 "'l)IM: Atv ....... '__ .. _~ . A(_

JE600 HEXADECIMAL
ENCODER KIT

,w!!!~,) "CJcC ·J
ve.re
v p."
CS 1

.
... • I t. • ~ t . ...: ~ • A_~

1 - 0 _ I • , l' \I , 0 ~ l .. t!l _

1- . .. e 0 r • " .I .. ( : • I __
. 1 j - , • ~ v . .. .. ~ : ~ .=. ':~.

The JE6l 0 6 2· Key ASC II Encoded Key board
Kit can be int erf aced int o mos t any com ­
puter syste m. T he JE6l0 Kit co mes com­
plet e with a n ind ust ria l grade keyboard
sw itc h asse mbly (62 key s). IC·s. soc kets ,
connector, e lect ron ic components and a
double -sided pr int ed wiring board . Th e
keyboard assem b ly requires +5V U l50mA
and - 12V @ lOrn A for operati on .

4-BO

HICKOK

""SOOH""5OJHMM504H

"""""MM~ 1 0t1

MM!I016H
,.OH
2518
,.22
,.24,.,.
2527

'52',."
'532
33<'
7"lS6 70

102414 SUtic
16_384Xl~~

(hovM fNrUcI)""""',
--- - - - "',. 'S- - - - --
1702A 2G4a FAMOS
2 7 1 6 1~Tn 16'(.° EPROM
TMS2~16 15k.' EPRQl.4
(2716) °Rlqu lrts SIftO• ..5V POWer ,uppty
TMS25J2 "US EPROM
1708 81< [PRO*"
2716 T I 161(" EPROM

" Req~ 3 YOIIIgH. - 5V• • SV, . 12V
52D3 ;x)48 fAtr.IOS
6301-1{76111 1024 Tnstl teB<lIolu
5330-1{7601) 25& OpenC 81po41r
32S23 32xe OpenCoIedor
825115 4096 6opol,lr
825113 32X8 TMbl.
741B6 512 TILOpellColIectOl

------ IJAIIr5:----- - 74\83 256 TTL Open CoIlectOJ
...·Y·5-1013 301(BAUD 5 115 14S287 1024 Sti le

62-Key ASCII Encoded Keyboard Kit

FU TURES:

~,--I:;:~E.:'.:':~::::
~,I - _~~:::I~;~f1 P10Vll!f(l 101 , ~ 19. ...,.
• I • lEO rudoul 10 ..erLty In t!"es

• hsy "I 'r1l c:>no .M 1t.1~tlIl(l 16~
l Cconnrctor

• Onl¥ ..511Ce IfQ ~,rtd 101operlt/Olls
FUll 8 Bll LATCHEO OUT PUT-19 KEYBOARD

Tl'I. JE600 [nc:ooerKr}boIr~ llr~tstwD s~rlltl'ltl(lOt"l'I'LIr

Ool; b IlrDOuad !rom SlQlMItJI1key .,I,1I'Sto aIow".,.tt prOl;J
,, 1l'motIQ1011lut m<S0Il'Ot t n or 01I botmemory ClICUr.:S T1lrH
~ 311d4o~ktYS~I'"'O't"'6rdlorus .rOPtIlLOtlSlt(!lD" 'f\,J~'tIg

I MWl6fOIApul had~t:1e TiltoutputsII' l.llcned and monCOltd
..... l'Il f O rudoulS AJs.o JlcJudfoaIS I k'1 MIrvS110be

JE600 , . , , , , . $59.95
Hexad ec im al Key pad only $14.95

--

PB-6 $ 17 .95
PB-loo 19 .95
PB-l01 , 22 .95
PB·l02 . , , . 26.95
PB·l03 44 .95
PB·104 . . . . . . . . 55 .95
PB·2Q3 .. . , . . . . 99 .95
PB·203A . • • , . , 155.00
PB·203A·K it ' " 131 .00

ADAPTER BOARD
- Adapt s to JE200­
±5V, ±9V and ±12V

Proto 'Cl ip s
14-PIN CLIP PC·14 $ 4.50
16· PIN CLIP PC·16 $ 4.75
24-PIN CL IP PC·24 $10.00
4O-PIN CLIP PC-40 $ 16.0 0

11I11I1

Ill'! '!'Ii/Ii

JE205 .". ,..." .,...$12.95

Proto Boards

SPEC IFICATIONS
Input Impedance: 300 ,000 Ohms.
Thresholds: " Lo" 30 ,*,Vcc - " Hi" 70 ,*,Vcc
Maximum Speed: 300 nsec., 1.5MHz
Input Protect ion: :t50VDC continuou s 117VAC
for 15 sec.
Power: 30 mA @5V - 40mA @ 15V - 25V max.
reverse voltage protect ed ; 36" ca ble with color
coded clips inc luded .
Operat ing Temp.: 0·50 ·C .
Dimensions: 5.8 L x 1.0W x 0.70 in.
(147 x 25 x 18mnl)
Weight: 30 oz. (85 gm)
LPK-1 , , . , . . , , .. , , . . , , . $21.95/Kit

DC/ DC converter with +5V input. To riodal hi­
speed switching XMF R. Short circuit prot ection .
PC board construction. Piggy·b ack to JE 200
board. Size : 3~" x 2" x 9/16"H

• Four .630"h t . ilnd t wo .JOO" h t .
common an o de disp lil ys

* Uses M M5J14 clock ch ip
* Sw l tche. f o r hours, m inutes and hold f u nc tion s
* Ho urs ea sily view able to Xl teet
• Simul.ted w alnu t cu e
.115 VA C op eration
* 12o r 24 hour op eration
• Inc l udes au eo mccnents, close il nd w en t ranlfo rm er
* Size : 61M x 3"- x l~

JE747 .... . ,,,,.. ,,.$29.95

Pick s up e lus ive metal pl rt . or tool s
in ha rd ·to-reach places.

EXTENDS TO 2614" - ROT ATE S 360 ·
STRONG, LIFETIME MAGN ET

MRT-2281 ,." " , . $3.95=$ =CO NTINENTAL SPECIALTIES

LOGIC PROBE KIT

_B right .300 ht . comm. cat h­
ode disp lay

-Use s MM53 14 c lock ch ip
-Switches for ho urs. minu te s

and hold modes
_ Hrs. eui ly viewa ble to 20 ft .
- Simulat ed wa lnut caM
-115 VAC op er ation

701 - 1 2 or 24 hr . op e ration

JE et nct. all components. cas e &
w a ll tran sform er

- S ize : 6 %" x 3 -1/ 8" x 1 ~"

6-Digit Clock Kit $19.95
RegUlated Power Supply

Uses LM309 K. Heat sink .. . ..........
provided. PC board co n- ­
st ruct ion. Provides a solid .­
1 amp @ 5 volts. Can supp ly up
to . 5V, . 9V and . 12V with
J E20 5 Adapter. Includ es cornp o­
nents, hardware and inst ruct io ns.
Size: 3W' x 5" x 2"H

JE200 .... ,...$14.95

Jumbo6-Digit Clock Kit

CIRCLE 12 ON FREE INFORMATION CARD 113
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"AUTOMATIC RADIO" - SAVE $51.071

AM/FM CAR RADIOS
Th ese puchbutton radios with front/rear
speaker control & power antenna switchl

' bu rglar alarm contr ol are completely built
up in Japan, but to get a low custom rate
the radio was assembled in Japan less dill
Be face plate & Pointer. W. supply stuff to
put together, a complete rad io . all in
foam pac ked boxes from Japan . Mad e to
sell lor $79.95 each -
Sh. Wt. 12 Ibs. 9DS0376 $38 .88 ea,
Car Stereos - lIDS0402 $49 :B8

Send for FR EE cet'L --visit our stores,
177 Washington St ., Peabody, MA, or
Tow ne Dump. 777 So. Willow sr..
next to Woolco , Manch ester, NH.

of over 10,00 from this ad!

CIRCLE 18 ON FREE INFORMATION CARD

AM/FM·MPX STEREO RECEIV
·Close-out spec ial *@ watts (RMS I/
channel "T ape inputs "Phone inputs
·Fully wired & ready to install in cab­
inet or wall *Cab inet availab le *Just
add speakers to operate - 4 chann ell
quad outputs- available *Complete jax
panel & many' other ext ras. 'L.P, was
$199.95. IC/FET. Sh. Wt. 7 Ibs.
@ =12 wts 9X0538 549.88
@ = 8 wts 9X0296 539.8R

t~11!
3WAY SPEAKER KIT- S49.88/pr

Famous mfr . has cabin ets not assembled
but all routed , just "sm ap in" grooves &
glue to get complete finished cabinets.
As easy as 1,2 ,3. Try it and you will see.
We sell complete kit of two cabinets, 4
sceakers good lor 35 Wa.. (RMS) ,
terminals, ducted port, grill st uff , & in­
structions. Size : 17"Wx10~"Hx9%"D.
2 lor $49 .88 9AB04'60 S49.B8/pr.

POWER SUPPLY KIT

INPUT~. ~m'=115VOLT ""'....." j . t , .
16HZ. 'Jo • ;;-.

We su pply . 11 e tec t rtca t .1nd electroniC- .
par ts , y ou su p p l y labor &. m echanical
p.rts, tools. & case .
Ba ttery Charger 12VDC. 20 A, 20 Lbs .

~~it~~~~h ~rge'r "~tO~ . ',sA,' ,:L9b:.O
9C00 89 (lSA). .. .' . $14 .50
Ni-Cad B.lUery Ch arg er K at Super
Buy! Up to 35 VOC . SOOMa.
Sh . ~t . 5 Lbs . ... 7C70243. . . $ 6. 0 0
~~jl~2~'~ ' Kit . 5V . lA. R e q't ed . $ 6. 0 0

5 to 24VDC Re,'teel &. adjustllbl •
:~mps. Sh . Wt. 15 Lbs. •

$.89t • .
10/$7.75
25/ $17. 00
100/162.00

$. 99<• .
10/$8.55
100/ $80.00

$.650• •
10/$5 .50
100/$47.50

TIMER
555 8 pIn OIP

PU TOIlE llECOOER
567 8 pin DIP

TRANSISTORS

2N3904 NPN TO- 92 10i $1.50
2N3906 PNP TO- 92 25/$ 3. 00

100/ $11.00

. 3· RED LED DI SPLAY $. 9gea
7 segment RHO 10/ $7. 95

XAN72 (MAN72 equi v) 25/$ 17. 50
comron anode 100/ $65, 00

•3" RED LED DISPLAY $,7 gea
7 segment RHO 10/ $6.95

NSN74R comron cathode 25/ $16. 25
100/ $59. 00

.4 " ORANGE LED DISPLAY
7 segment RHO

MAN4610 - comron anode
MAN4640 - comron cath ode

.4" ORANGE overflow ±l
MAN4630 - comon anode

10/ $1.00

25/$ 2.00

100/ $7.50

7/$1.00

25/ $2. 85

100/ $9.75

CIRCLE 27 ON FREE INFORMATION CARD

SUBMI N GREEN LED
. 125" diffused

JUMBO GREEN"LED
. 2 0 ~ diffused

SUBMI N RED LED
. 125" diffu sed

JUMBO RED LED
. 20" diffused

INTERNATIONAL ELECTRONICS UNLIMITED

Payment by check, M.O., UPS-COD, M/C
or VISA. Add $1. 00 shippin9lhand1i n9
i n USt Canada & Mex1co. Other countri es
$1. 00 + 5%of order. California re sidents
add sale s ta x . Mini mum order $10. 00

$1. 15ea INTERNATIONAL ELECTRON ICS UNLIMITED

, 10/ $10. 00 225 8ro.dway Jackson Ca 95642
' 100/ $75. 00 phone 209 2233870

VOLTAGE COMPARATOR
LM311 8 pin DIP

DIODES
1N4148 401lmoot 15/ $1. 00 100/ $5.00
lN 4oo1 re ctifier 12/ $1. 00 100/ $7.00
l N4007 re cti f i er 10/ $1.00 100/ $9.00

P«.YESTER Fl U! CAPACITORS - ioov lOS
EA. PK- l 0 PK-loo EA. PK- IO PK-loo

.001, f $. 15 .95 6. 50 .033, f $.20 1.00 10.00

.0015, 1 . 15 .95 7.50 .047, f .20 L IS 10.50

.0022, f . 15 .95 7.50 .068uf .25 1. 30 12.00

.00331lf .15 .95 7.50 . 1,1 . 30 1. 75 13.50

.0047, 1 . 15 .95 7.50 . 15, f . 35 2.25 14. 00

.0068u1 . 15 .95 7. 50 . 22, 1 .40 2. 55 20.00

.01, f .15 .95 7. 50 .3 3, f . 45 2. 75 25.00

.015, f . 15 .95 7.50 .47, f .50 3.50 30.00

.022, f . 15 .95 7.50
TOTAl. QTY . 1000 pes . -l OS. 5000 pes . -15S

CERAMIC OISC CAPACITORS - SOY
lp f 22pf 56pf 120pf 270pf 820pI .0047, f .0JOuf
5pf 27pf 68pf l 50pf 390pf .oo l , f .01, 1 .05Ouf
7pf 33pf 82pf l BOpf 470pf .0015,f :~~~~ .1, 1
\IW~Ou 100 f 22 f 6 ~ I ' f003llf
Tota l EA . PK-l0 PK·loo EA. PHO PK-l oo
1-1000 $.20 1.00 6 .50 .25 1.25 9.00
1000- .20 .85 6.00 .25 1. 10 8.00

FACTORY PRIME
BI - Polar LED 59¢ ea. or 10 for $5

Digi tal Research: Parts
(OF TEXAS)

P.O. BOX 401247B . GARLAND, TEXAS 75040 • (214) 271-2461

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE II

VERY LIMITED STO r;::K! "M AGAZ INE SPECIAL" - 8/$79.50

TERMS: Add 50e postaqe, we pay bal ance. Or de rs und er $15 add 75¢ handling.
No C.O.D. We acce pt Visa . MasterCha rge and Ame rica n Expr ess ca rds . Te x.
Res. add 5% T ax. Foreign o rders (ex cept C anada) add 20% P&H. 90 Day Mon ey
Back Gu arant ee on all item s. Wr it e for our Ir ee catalog fUll 01 many useiu l
barga in s. .....III

LAB-BENCH VARI ABLE POWER SUPPLY KIT
5 to 20 VDC at 1 AMP. Short ci rcuit protected by current
limit. Uses IC regulator and 10 AMP Power Darlington . Very
good regulation and low ripp le. Kit includes PC Board, all
parts , large heatsink and shielded transformer. 50 MV. TYP.
Regulation . $15.99 KIT

5·14 V.D.C. BE:'fTER BEEPER
Two audio osci llators - a low frequency pulse oscillator ­
either or both audio frequencies can be shifted (warbled) or
pulsed on and off. Constant tone capabil ity. Any combina­
tion of pulses and warb les or tones . We'D x 1%" ALARMS ­
TOYS - TESTING - ETC. Complete kit...$3.55 or 3 for $9

MICRO MINI t1J
TOGGLE SWITCHES 99¢

6 for $5 with hardware. ~~~ EACH

* ******* * * * CABLE TIES ** * * ***.* ***...,
MAKE YOUR PROJECTS "NEAT & TIDY" . 4" CABLE TIES
AT A FANTASTIC PRICE. GET THIS BARGAIN AND "TIE"
IT DOWN. $2.00 for 100 or better yet $15.00 for 1000

C ase - $3.50

P.C. Board $2.25

Plug In
Transformer $1.50 [-------------------:..-----11

Case - $3.50

NE'IJ\

$9.99

NE'IJ\

$1 2.75

D.C. MODEL
Same as above except it includes 60 Hz timebase.

This Kit Inc ludes:
1 National 5375AA Clock Chip
1 Bowmar Clock Sti ck Readout - (L.E.D.) 4 dig it - 1/2 "

12 Transistors
2 Push Buttons for time set
2 Disc caps

27 Resistors
1 MOV
1 60 Hz time base

P.C . Board $2.25

ALARM CLOCK KITS:
4 Digit .5"

He re it is ! The first of severa l quality kits we have been asked
for: Here is what you get - unbelievable as it may so und...

1 National - 5375AA Clock Ch ip
1 Bowmar Clock Stick Readout (L.E.D.) 4 digit - 1/2" ,

13 Transitors
2 Push Buttons for time set
2 Togg le Switches for alarm
1 Filter cap
4 1N4000 ser ies diodes \\
1 1N4148 · O\\O~
2 D

· \C..,'t
ISC caps ."\oo/,-C

29 Resistors c\C..
1 Transducer (Speaker) for Alarm
1 LED Lamp for alarm indicator

,..

if)
o
z
o
a:
I-
@
...J
W

Io
is
-c
a:

114



AVAILABLE NOW! ON LYSJ .95
Add $1.00 for shipping

JAPANESE TRANSISTOR 5UOSTITUT1OH MANUAl
An IrwofuOOle .cco-ese ro .oco-ese
~,rurO" gudE> to ClPP"OJt,morE>1y

;)(X)J Ir~YQJ)

C""", n-e 2SA- ~ 7f: and
ZD SE'fle~

ronocxcnoo" 1()( luc:lE>s a qutdP
to~tCY'dtng Jo~
rrCYI~YOO

A Q() D09" 8', by 11 Idr
coce- tcoa

,,,
FUJI-SVEA Has the La rgest Inventory
of Original Ja panese Parts Anywhere

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use?
TYPE 25·UP 10 -24 1·9 TYPE 25 ·UP 10 ·24 1·9 TYPE 25 · UP 10·24 1· 9

,
TYPE 25·UP 10·24 1·9 TYPE 25· UP 10·24 1· 9

2SA 473 .45 .55 30 60 2S0 234 .60 .70 .802SA 483 200 2.20 130 225 2S 0 235 .60 .70 .802SA'484 1.50 1.75 160 2.90 2S0 26 1 .35 .40 .452SA 485 1.40 1.60
~8\ 2S0 287 2.50 2.70 2.902SA 489 1.10 125 2S0 300 4.50 5.00 5.602SA 49 0 .70 .80 30 2S0 313 .60 .70 .802SA 493 .45 .53 40 2S0 31 5 .60 .70 .802SA 495 .30 .35 .4 5 2S 0 325 60 .70 802SA 496 50 .64 1 30 2S 0 330 .60 .70 .802SA 497 1.00 1 20 3 40 2S0 350 3.80 400 4.402SA 505 50 64 290 2S 0 380 5.20 5.40 5 952SA 509 .30 35 .30 2S 0 381 85 1.00 1.102SA 525 .50 .64 30 2S 0 424 380 4 00 4.402SA 530 1.50 1.70 30 2S 0 425 2.90 3.20 3.402S A 53 7A 1.50 1 70 30 2S0 426 3.10 3.30 3.602SA 539 40 .45 30 2S 0 427 1.80 2 00 2.252S A 545 45 .53 200 2S 0 52 5 .90 1.10 1.202S A 561 .30 35 200 2S 0 526 60 .70 802SA 562 .30 .35 45 2SK 19BL .50 55 602SA 564A 20 27 40 3SK 22Y 1.40 1.60 1,802SA 565 .70 80 45 3SK 39 .90 1 10 1.202SA 566 2 50 2 70 130 3SK 40 .90 1.10 1202S A 606 1 00 1 20 18 3SK 41 1.30 1 45 1602SA 60 7 1.10 1 25 2 50 3SK 45 1.30 145 1 602S A 624 .70 80 350

:~ma
1 40 1 60 1 802SA 62 7 3.10 330 340 1.50 1.70 1.902SA 628 .30 35 240 AN 239 4.20 4 40 4.90

2SA 634 .40 .45 280 AN 247 2.50 2.70 300
2SA 64 0 .30 .35 40 AN 274 1.50 1.75 1.95
2SA 642 .30 .35 AN 313 3.00 3.20 340
2SA 643 .30 .40 AN 315 1.80 2.00 225
2SA 653 1.90 2.10 BA 511A 1.80 2.00 2.25
2SA 659 .35 .40 BA 52 1 1.90 2.10 2.40
2S A 66 1 .50 .64 HA 115 1 1.50 1.75 195
2SA 663 3 .65 380 HA 1156W 1.60 1.80 2.00
2SA 666 .35 .40 HA 1306W 2.00 2.20 2.50
2SA 671 .80 .90 HA 1339 2.50 2.70 3.002SA 67 2 . .30 .35 HA 1339A 2.50 2.70 3.00
2SA 673 .35 .40 HA 1342A 2.50 2.70 3.00
2SA 678 .35 .40 HA 1366W 2.50 2.70 3.00
2SA 679 4.20 4.40 HA 1366WR 2.50 2.70 3.00
2SA 680 4.20 4.40 LA 4031P 1.80 2.00 2.25
2SA 682 .80 .90 LA 4032P 1.80 2.00 2.25
2SA 683 .30 .35 LA 405 1P 1.80 2.00 2.25
2SA 684 .35 .40 LA 4400 1.90 2.10 2.40
2SA 69 5 .40 .53 LA 4400Y 2.00 2.20 2.50
2SA 69 7 .40 3 LA 4420 2.00 2.20 2.50
2SA 699A .50 .64 LO 300 1 2.00 2.20 2.50
2SA 705 .40 .53 M51513L 2.00 2.20 2.50
2SA 706 .85 1.00 STK OI l' 3.80 4.00 4.40
2SA 715 .60 0 STI(,01 3 7.60 8.00 8.80
2SA 719 .30 5 STI< 015 4.20 4.40 4.90
2SA 720 .30 .35 T K 435 4.50 5.00 5.60
2SA 72 1 .30 .35 STK 439 7.90 8.00 8.8 0
2SA 725 .30 .35 TA 7Q45M 2.00 2.20 2.50
2SA 726 .30 .35 TA 7055P 2.00 2.20 2.50
2SA 733 .2 0 .27 TA 706 1AP .90 1.10 1.20
2SA 738 .40 .53 TA 7062P 1.10 1.25 1.40
2SA 740 1.50 1.70 TA 7203P 2.50 2.70 2.902SA 743 A .8 5 1.00 .35 TA 72Q4P 2.00 2.20 2.502SA 744 4.20 4.40 .45 TA 7205P 1.60 1.80 2.00
2SA 745 R 3.80 4.00 I 40 TA 7222P 3.40 3.55 3.90
2S A 747 4/2 0 4.40 .35 TA 7310 P 1.30 1.45 1.60
2SA 748 .70 .80 .8 0 TBA 810S H 1.90 2.10 2.40
2SA 750 .35 .40 53 TC 50 80P 5.00 5.20 5.802SA 755 .80 .90 .55 TC 508 1P 3.00 3.20 3.402SA 756 2.30 2.40 .80 TC 5082P 3.40 3.55 3.90
2SA 758 3.40 3.55 1.7 5 UHIC 001 4.20 4.40 4.90
2SA 764 3.80 4.00 .5 3 UHIC 002 4.20 4.40 4.90
2SA 765 3.10 3.30 .53 UHIC 00 3 4.20 4.40 4.90
2SA 774 .40 .45 .35 UHIC 004 4.20 4.40 4.90
2SA 777 .50 .64 2.00 UHIC 005 4.20 4.40 4.90
2SA 794 A 60 70 5.00 uPC 20C 2.10 2.50 2.80
2SA 798 .50 .55 .70 uPC 563 1.90 2.10 2.40
2SA 8 14 .70 80 4.00 uP C 575C 2 1.30 1.45 1.60
2SA 815 · .60 70 .80 uPC 576 1.90 2.10 2.40
2S A 816 .50 .6 1.70 u PC 592H .70 .80 .90
2S A 818 .70 80 6.00 uPC 100 1H 1.9 0 2.10 2.40
2SA 837 R 2.50 2.70 .64 uPC 1008 C 4.20 4.40 4.90
2SA 839 T 1.30 1.45 1.80 uP C 1020H 1.90 2.10 2.40
2SA 908 860 880 .90 uPC 1025 1.90 2.10 2.40
2S A 913 .70 .80 .64 uPC 1154 2.00 2.20 2.50
2SB 22 .30 .35 1.10 uP C 1155 2.00 2.20 2.50
2SB 54 .20 .27 2.00 u PC 1156 1.90 2.10 2.40
2S B 55 40 .53 3.40 uPO 86 1 8.00 8.40 9.50
2SB 75 .35 .40 1.60 uPO 857 8.00 8.40 9.50
2SB 77 .35 .40 .64 uPO 858 6.00 6.30 7.00
2S B 173 .30 .35 .40 PLL OIA 3.00 4.20 4.60
2SB 175 .20 .27 1.45 PLL 02A 5.00 5.20 5.90
2S B 176 .30 .35 1.45 PLL 03A 7.60 8.00 8.80
2SB 178 .35 .40 1.45 C ·3001 1.30 1.45 1.60
2SB 186 20 .27 1.80 2SC F8 2.20 2.70 2.90
2SB 187 20 .27 320 4004 1.90 2.10 2.40
2S B 202 1.10 120 1.25 4005 2.00 2.20 2.50
2S B 220 .90 1 10 .40 SG 613 5.90 8.50 8.90
2SB 303 .30 .35 2.40 78L05 .90 1.00 1.10
2SB 324 .30 .35 3.55 MPS U31 1.50 1.70 1.90
2SB 337 1.40 1.80 2.70 S N 7400 .15 .17 .1Q

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

FUJI-SVEA ENTERPRISE
o D Jl:ISlo n of I- lJ}1 Scec Incorporated

P.O . Bo' 40 325 Cinci nnat i. O hio '15240
T" I", 2 1..17:12
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. $ 2.29

. $29.97

VISA

CIRCLE 71 ON FREE INFORMATION CARD

1. EMM 4200A, 4K Stat ic RAMs, Ceramic
A local mem or y boards manu facturer

. closed. We bought the new memory
boards and took these 4200A static RAMs
out. They are tested and 90-day guaran­
teed 100% good.
Prime te sted 4200A 4K RAMs $5.50 ea .,
32/$160.00,300 pieces o r more $'4.50 ea .
2. Moto ro la Triacs, 500 vo lt @ 15 amp
MAC 20-7 10 fo r $20.00
3. Power SCR's (GECSOA) 100 volts @ 110
amps $6.95 ea .'
4. Squirrel Cage Fans (Howa rd) .. $7.00 ea .
5. Power Diod e 1N1202A, 200 vo lt @ 12
amp 4 for $1.00
6. LM323 5 Volt 3 amps , vo ltage regulator
4.95 each o r 10/ 45.00.
7. Super Saver. Micro PD411, Ceramic 4K x
1 dynamic RAMs 8 for $10.00.

BELTRBNIKS
5151 BUFORD HIGHWAY V" 028

ATLANTA, GA 30340
404-458-4690

PIICE
s 1.35
s 1.49
s 1.95s 1.29
s 1.09
s 1.79
s 3.49
$ 2.09

. .. $ 4.49

.... $14.88

.. .. $ 3.69

..... $ 2.95

. . 2 for $ 1.15

s 2.00
.. $ 1.75

.. ...... $ 1.00
.. $ .35
.. $ 2.20

CIRCLE 6 ON FREE INFO RMATION CARD

IELEP HO NE mlltlill CDN1IDLLEI
Another TEK·EL Exclu sive, comes this uni ­
que 6 x 3" board. j am-p acked with all the
necessary components to buil d your own
tel eph one answe ring machinel Th e unit
featur es; On-boa rd voltage regulation, Play
and record elect ronics for tape and control
sign al s. (Reco rd and Playb ack ), all the
switching ci rcuit ry for automatic answe r, and
a comp let ely int egrated cir cuit ampli f ie r.
Some of the obvious uses would be, Remote
contro l dev ice, Auto-a nswe r for Acoustic
Modems, Intercom, and even an appli cation
as diverse as a Vocal Doorbell . All units are
brand new and guaranteed. Complete with
schematic and specs.
Cit. No. 1651

• CONOENSOI MICCit. h . 1016
Built-In FET Circ uit

• MI·CAO PACKCit. Mo. 1641
12.5 Volts 500 rnA new . , . . . . . . . $12 .87

• LAMIDA DUAlIDL1AIE m ULAIEDPOWER SUPPLYCit. No. 1136
LXD-3-1 52 Input 115
Out put ± 12 V @ 0.4 Amps , .•...

• 6·11YO ll WATER PUMP Cit. Mo. 1661
All Plastic Const ruction .

• QU AD JOYS1ICK Cit. No. 1440
4~ 100 K Pots _ .

• M OLAl LEOS Cit. No. 1531
Green /Red

• LED XSSOl1MENI Cit. No. 1501
25 Primo Asserte d. All Sty les . .

• 11I OLT I AMP POlit i SUPPLY Cit. No. 1611
Less than 1GOmV ripp le. . ..

• COMPUTER GlADES CAPAC1101S. fACTOI1 flESHCit. No. 1515
330.000 uf @ 5VDC .. .. ..
150.000 ul @ 6VDC . ..

63 .000 uf @ 6VDC . .
7.00 0 uf @ 6VDC .
6.800 uf @ 25V DC

• 1AT1E1l CHU m S ALL 110lAC 5D/6DHz
VDL1AI E AM PElAG E CAl. NO.

2.9 VDC 125 rnA 118 1
3.0 VDC 800 rnA 1639
4.5 VDC 150 rnA 1180
6.0 VDC 30 rnA 1574
6.5 VDC 20 rnA 16 10
7.8 VDC 30 rnA 1527
9.0 VDC (reg ulated ) 100 rnA 1450
18.0 VAC 85 rnA 1633

Please use Cat. No. & Voltage when order ing.

CIRCLE 28 ON FREE INFORMATION CARD

Phone Call Adapter, VOX, MIKE, (. plus $1.00 ea.
ship. & hdlg.), 10 hr. Recorder (. plus $4.00 ship. &
Mi g.). Cal il. res. add tax . Mail Order, VISA, MIC,
cod's o.k., quan. dIS . avail . Money back guar. Free data.

AMC SALES, Dept. 19, 9335 Lubec St., Box 928,
Downey, CA 911241 (213) 869-8519

Among world's sma ll est, sol id state,
self contained WIRELESS MIKE. Mer·
cury Bat. furn. Picks up most sounds
and transmits without wires up to 300
ft. thru FM Radio. Tuneable. Use as
mike, ampl., alarm & alert system,
baby sitte r, hot line, etc. 2·1/4 x
3/ 4 x 1/ 2 $24.95' FCC ~pproYed

Ea sy -to-us e 4 -bit microcomputer in tende d
to t e ach basic c o n cepts of
co m p uter.technology . Op- $ 2 2 900
e ra tes o n 110 VAC. 60H z.

Brin g th is COI"-O:\, int o one of our sto res or

mail to our Mail Order address shown below and
receive a 1..% DISf'OI':\,T

on purch ases fro m this Ad of $ 100.00 or mor e.

* 15% *
DISCOUNT

COUPON

On.·r EXlaUU:S 011 '\. I, r il ao. I uno
ONLY

Com p act $749 5Ac c urate
D e p enda b le

HICKOKLX 303 KX-33B Micro Compu~er
DIGITAL MULTIMETER

C o lor m ix ing
p ossib le due
to separate an­
o d e t e r m in a l•.

~ NON'UNEAR
~ SYSTEMS

Portable
Mini-Scopes

MS.15 • ••••••• •• •• •• $349
MS-215 •••.•.•••••• $465
MS-230 .... •..... .. $598
Light Emitting Diode

ED95 Red· Orange
and Gre en

Per.o nal
Compute r
System

lu hnlu : CoMltlltirCOIllM., Bnk a.. ...a•• Cartrid• •,
Pow... s."Iy , TV Modlliall r, alld all o,tnll r
111 11 ProgrlMlllill, MIJluls , . . . $ 600.00

1lIllllllu : c..,.t ... C.llul. , BU K: a..IIl'" em ..ill••

800 [""tilll 5yst'lII Mu ter Cartrillg., Cluett. R.urdu ,
TVMolllll.t u, II( "./llory (n , ..dahl. t . 41K), Pow...
S4lpply IJld " I o, "ttilll s $991.00

SD. Systems KITS

5 Volt
2716

Professional Computers
TRY THIS ONEI

• 16K Bytes" Large Keyboard
• Separate Numerics Pa.d

' . Graphics
PET2001·16N.. . . . $995.00

function XR·2206KB

Generator $1 995
KIT

8080A
MICRO· $59 5

PROCESSOR

PET 2001

WIRE WRAPPINGTOOL KIT NAME•

CULV ER CITY
11080 J .ff,..on BIW .
CuI".. CIty. CA 90 230

(l U I JII·1U~

SUNNYVALE
10~ E. El c.mino R" l
Su<lnyv.l • • CA 94 08 7

{UI, 241·4111

SANTA ANA
1300 E. Ed,ng• • A" • •
S,n tl An•. CA 9270~

{1I41 "1·1414

PO RTLAND

ZIP . . • • PHONE NO.

Coupon s acce pted o n ly w it h fu ll n a me a nd ad dr e s s fille d in .

ADDRESS .

CITY STATE.

MAIL ORD ER

TUCSON HOUSTON
4 ~ 1 8 E . B.o.a.... '1 2649R oc;~nd

Tut.on.AZ 8S1 11 Hou. ton. TX 1709 8
tl U) 111·2)41 1m) 111,1411

P.o . Box 2208R 112~ N.E. 82nd A".
~Cty.CA 90230 PO<1J' r\d. OR 91220

(lUI 141-4014 (IU ) U4 · U4 1

@~"'lR."" "C;I' CA""' .
Callfo rnliJ reside nts IIdd 6% s ales tax. MlI'll mum Old er; $ 10 .00 .

Add $1 .00 to cever pOl tage and ha ndli ng . Mu te r Charge and VIII w elcomed.
Pleas e ll'lclu d e yo ur ch arge card num be r.
in tfllb an k num ber and exp iratIOn dat e . PHO NE ORDERS: (21J) 641·4064

$480

D e s igne d to ill umin ate 12 seg~

ment LED Arra". a ccording to f-------1---7--t------+--..:..~~~--l

an input con~

t rot voltage.
IR·2406

LED Driver

Red LED and
FI••her IC Chi p
in One Package

n.eInstructor50""".....~
f rom SIGNETICS

Complet e, Rhdy·To- UM
MicropfOCfllOr Lek n ing Package

lnclud n everything yo u need to
w rite. run and debug macbm e ­
languag e progflm l . Housed II'l one
co mpa ct pack 'ge .

~
.......: .. 1. . ' \

• SOft.": t111l1, w'-it., rtd . y. U. w wir.

• u·· .... ~o T.., $249 5e J U5T WRAP T..l
JWK·6 ..

Test Clips
14-Pin Clip••• • $ 4 .50
16-Pin Clip•••• $ 4.75 .
24·Pin Clip..• . $10.00
40·Pin Clip• .• . $21.00

SYM-1
• KIM -1 Compatibla • 4K ROM
Monitar • 1K 8yta. 2114 RAM
• 65K MemoryExpansion. User
2716 EPROM . . .. • . $239.00
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SU M
Sl3 ,~

sn ~

S13500
265.00
423.00
475.00
199.00
310.00
470.00

$129.00

""'"

CON TlNElITAl SP(C1ALTlUln slect
CO"' ~~' "'" DlDtU<lON. lt ,.V l'QIoI,p
" Al -UDI ••, 'l f r.~ C1r su, n
DkWll1f WIIAPTDOU, .stect
"'rll~l. ".Il"nlu $1' 00

"Ul UORS ' ••, ~ S'lo
10 ""t,Pt 03 1000Pft t,JIt 012
2S I* IoDt 07!l 3~fl«t~.
l00 ~ I I PI 015 5 pet IrPt 6 15

... .. 'tt5 ptfl,PI ~

U"IOAII OS
!loll . ry Astn . ,., ON td . ..

'''' "U 'f'yASClt . t,~,• •
f .... _1*<!

[ Ildolool"
~ (lI(towtl

LEOS
II#CII01' IS
GIHft .,..-.1011 10
Ju~ F14'4 10
c,"" Ol~ YtllO.. J<i"ltlQ Z~

Chp ~l ' HD MOll~ll n, Clips 111 Z$
( Sllt<lt,'t<l ~9'"" ttlo'.otlUl l

'"'"'"a"."
'"'",.. '"

ELECTR O N IC S

WIAfW IIA'UYll3
1"111 1"1 11
14 31 2.( 86
15 U 21 100
II 51 .co ln

It SOCKETS
So6d.r ne low Profil.
PlH l UP PIN 1UP

1 1 ~ 22 JO
1.( 1,( 7.( ~

16 16 l 8 .c2
18 17 36 ~
?ll 19 .4() 57

1 ... 1· .. .. 211

1S12b...,.",
'dIS!]1
\ 115 1
lcI15 1l1
O"' !l11
am
&"'1 1 1~ '

S-100 Compute r Boards
8KStatic RAM Kit

16K Static RAM Kit
24K Static RAM Kit
32K Static RAM Kit
16K Qynamic RAM Kit
32K DynamiC RAM Kit
64K DynamicRAM Kit
Video Interface Kit

Digital Temp . Meter Kit $34. 00
Indoor and outdoor. Switches backand forth.
Beauliful. 50- LED readouts . Nothing like it
available. Needsnoadditionalparts forcom­
plete. full operation. Will measure - 100' to
+200'F. tenths of a degree. air or liquid.
Beautiful woodgrain case w/bezel $11.75

Vid eo Modulator Kit $8. 95
Convert TV set into ahigh quality monitor w/o
affectingusage . Comp. ~t wlfull instruc.

l RC 7000+Printer S389.00
40/64 column dot matnx Impact. std. paper.
Interface all personal computers.

Televideo Terniinal S845.00
102key . upper, lowercase. 10Baud rates24x80
char. microprocessor cent. edit. cap .
Intertube II Terminal S874.00
Super Brain
Flo ppy Disk Termi nal S2895.00

79 1C Update Master Manual $2 9.95
CompleteICdata selector, 2500 pg. master refer­
ence gUide. Over 50.000 cross references Free
update service through 1979. Domestic 'postage
$3.50. No foreign orders .

a.OCI<S
1,' 11 ~ 50
I,f 5312 J9D
....U5314 3 90
UI,l!1369 2 10

1,1~ 1 14.(5
fW6 7 95

CT1lXl I ~ 80
CI7010 8 95
CT70 1 ~ 8 95
1,f .1J~1~ ~ 3 90
I,IM5Jl~,,1 9O

T2'O!I 16 50
7XJ r 1 ~

1208 159 5

"'" " SD5OO2'WI 3 75
DSOO56C" 3 15
I,( 101 250

CMOS
CD3«lOi fu' 50
CO~ 16
CO"OOl n
C04002 n
CO.(iX!6 1 10
C0 4001 2.
CO"oolS 21
COl009 .5
COIOI0 15
CO.cDl 1 2!
CUI012 n
CO.(013 39
CO.CO U 100
CD.&4J1 5 100
C04015 .e5
CO.c017 105
C04Dli ,.e
CC.cDI9 .e~

(04010 lD2

NiCad Battery Fixe r/Charger Kit
Opens shorted cells thatwon't hold a charge
and thencharges themup. all inonekitwifull
parts and instructions. $7.25

60 HzCrysta l Tim e Base Kit $4 .40
Convertsdigitalclocks from AClinefrequency
to crystal time base. Outstandingaccuracy .

PROM Eraser Will erase 25 PROMs in
15 minutes. Ultravioiet, assembled $37.50
Safety switchlTimer version $69.50

l lNlAA
CA3l).(5 go
C43O-16 110
CA.3081 1 80
CA30S2 1 90
CAJOI'l ,,,
It,l301AljAJl35
I t,l305H 81
l Y30r N 35
l UJO&N I'J
lUJ09( 1 50
l1,l3"'UI 90
lI,l317Tl 3 7$
l lolJlI 135
l lot32O(-5 15O

Multi -v olt Comp uter Power Supp ly
Bv 5 amp. ",18v .5 amp. 5v 1.5 amp. - 5v
.5 amp. 12v .5 amp, - 12 option . :o 5v. :012v
are regulated.KitS29.95. KitWithpunched frame
S37.45. $4.00shipping. Kitofhardware S1 400.
Woodgrain case SI0.00. S1.50 shiPPing.

ROCKWELL AIM 65 Computer
6502 based Singleboard With full ASCI I keyboard
and 20 column thermalpnnter. 20 char. alphanu­
menc display, ROM monitor. fully expandable.
S375.00. 4K version S450.00. 4K Assembler
$8500.8K BasicInterpreter SI00.00.

Speaal small powersupplyforAiM65assem. in
frame $49.00. Complete AIM65 in thinbrietcase
with power supply $485.00. M ~l d e d plastic
enclosure tofit AIM65 plus power supply $47.50.
Speaal Package Pnce: 4KAIM, BK BaSIC, power I~~~~":'"'~:":""~"",,:~_~~~~'
supply. cabinet$599.00

AIM651KIMNIM/Super Elf 44 pin expansi on
board. 3 female and 1 male bus. Board plus 3
connectors $22.95.

AIM65/KIMNIM I/OExpansionKIt.4paralleland
2serial ports plus2Internal timers $39.00. PROM .....;;...;;;.;;,;;.;;;;.;.;;.;.;;;.;;;;;.;, ...
proorammer for2716$150.00.

Sameday shipment. First line partsonly .
Factory testec. Guaranteed money back .
QualityIC'sand other componentsatfac­
toryprices.

INTEGRATED CIRCUITS
7400TTl
1@1t
1~01tol

1~ Q.4 "
, .."
7l1()tol
1.& 14'<",...
1-412"
700..
l UZ..
H~~"
HHIri
14t1~"'..1414"1
141!lN
HIS ..
1"89"
74901rl
149211
14')3"
H~N
14100..
14101"1
' .121"
14123'1
1412~

14U !lll
141~"
74lSl N
''' l~ ''l
74IS]"
1'&1 61"
74162"
].t16lN
' .&11'1(
14l1S'l
14190Jri
741911'l
7419JN
7.&221 1C
14198"1
14]~

143661rl
143671rl

programs. Cassette version in stocknow. HOM
versions coming soon with exchange privilege
allOWing some credit for cassette version.
Super Basic on Cassette $40.00
Tom Pittman's 1802 Tiny8aslc Source listing
nowavailable . Find out howTom Pittman wrofe
TIny Basic and howto get the most out of It.
Never offered before. $19.00
S-100 4·Slot expansion $ 9.95
Super Monitor VI.I Source listing $15.00
Coming Soon: Assembler, Edi tor. Disassem·
bier, OAIAO , Super Sound/Music, EPROM
programmer, Stringy Floppy OiscSystem.

NEW PRODUCTS!
Super Color S-1 00 Video Kit $99.95 Ell II Adapter Kit $24.50
Expandable to 256x 192 high resolution color Plugs intoElfII providing Super Elf44and50pin
graphiCS . 6847With alldisplaymodescomputer bus plus S-100 bus expansion (With Super Ex­
controlled. Memory mapped. 1KRAM expanda- pansion). High and lewaddress displays. state
bleto6K. S-100 bus1802, B080,8085.ZBO etc. and mode LED's optional $18.00.
Gremlin Color Video Kit $59.95 1802 16K Dynamic RAM Kit $149. 00
32 x 16 alpha/numerics and graphics; up to 8 1802/S-100 expandable to 32K, Hidden refresh
colors with 6847 chip; 1K RAM at EOoo. Plugs wlclocks upto4 MHzwinowaltstates Add!. 16K
intoSuper Elf44pinbus. Notexpandable tohigh RAM $79.00.
resolutionGraphics.

Quest Super Basic
Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com­
panyworldwidetoship afull sizeBasicfor 1802
systems. A complete function Super Basic by
Ron Cenker inclUding 1I0ating point capability
withscientific notation(number range:0.17E" ),
32 bitinteger:02billion; Mu~i dimarrays; String
arrays; String manipulation; Cassette I/O. Save
and load. Basic. Dataandmachinelanguagepro­
grams; and over 75 Statements, Functions and
Operators.
Easily adaptable on most 1802 systems. Re­
quires 12KRAM minimum for Basic and user

7USIOTTL
HlSOO~ )~

7.cLSC2N )~

7.clSl).lN as
7AlSM~ ~

T4lS081t 35
7"t S1O'f 3!1
7AtSI) 1II ~

74lSU"l 110
1,flS2OIrl lS
r.ftS22Jrl J5
r.ftST"'''l 41
71tS30 1t 35
T4tS33N TS
l"LS~ !IS
14t SW 'l17S
1"lS7~ 100- ..- iiiii ~1 ~:t~~~ ~

RCA Cosmac Super Elf Computer $106 .95 m~~Jrl 1 ~~
Compare features before you decide to buyany A 24 key HEX keyboartl includes 16 HEX keys ~:t~1ij : ;~
othercomputer. There is no othercomputer on plus load,reset, run, wait, Input, memory pro- mml::l
themarkettodaythathas all thedesirable bene- tect, monitor select and single step. Large. on "''''IN''
fitsoftheSuper Elfforsolittlemoney.TheSuper board displays provideoutput and optional high ;:~~::;::;
Elf is a small single board computerthatdoes and low address. There is a 44 pin standard m~::l : :i~

many big things. It is an excellentcomputer for connector slotfor PC cards and a50pinconnec- '''''''' ''''
training and for learning programming with its tor slot for the Quest Super Expansion Board . ;:t~~ ::l
machine language and yet it is easily expanded Power supply and sockets for all IC's are in- ;:m:l: 1~;
with additiona l memory, Fulf Basic, ASCII eluded inthepriceplusadetai led 127pg. instruc­
Keyboartls, video character generation, etc. tion manual whichnow includes over 40pgs. of
Beforeyoubuyanothersmall computer, see if it software info. including a series of lessons to
includes thefollowing features: ROM monitor; help get you started and a music program and
State and Mode displays; Single step; Optional graphics target game. Many schools and
addressdisplays; PowerSupply;Audio Amplifier universitiesareusing the Super Elfasacourse
and Speaker; FUllysocketed foraIlIC's;Real cost of stUdy. OEM 's use it for training andR&D.
of in warranty repairs: Full documentation. Remember. other computersonly offerSuper Elf
The Super Elf includesa ROM monitor for pro- featuresat additional cost ornot atall. Compare
gramloading. editingandexecutionwithSINGLE before you buy. Super Elf Kit $106.95, High
STEP lor program debugging which is not in- address oplion $8.95, Low address option
cludedinothers at thesameprice. With SINGLE $9.95. Custom CabinetWith drilled and labelled
STEP youcan see themicroprocessorchipopera- plexiglassfront panel $24.95.ExpansionCabinet
tingwiththeunique Questaddressand databus with room for 4 S-100 boards $41.00. NiCad
displays before, during and alter executing in- Battery Memory Saver Kil $6.95. All kits and
structions.Also, CPU modeand instruction cycle options also compietely assembledand tested .
aredecodedand displayedon8 LED indicators. Questdata. a 12 page monthly software pub­
AnRCA 1861 videographicschipallows you to lication for 1802 computerusers is available by
connecttoyourownlVwit haninexpensivevideo subscription for S1 2.00 per year. Issues 1-12
modulator todo graphicsandgames. Thereis a bound SI6.50.
speaker sysfem included for writing yourown Tiny Basic Cassette $10.00, on ROM $38.00,
music or using many music programs already original Elf kit board $14.95. 1802 sohware;
written. Thespeaker arnplitier mayalso beused Moews Video Graphics$3.50. Games and Music
to drive relays for control purposes. $3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95
This is trulyanastoundingvaluel Thisboardhas subroutines alfowing users to takeadvantage of
been designed to allowyou to decide howyou monitor funclions simply by calling them up.
want it optioned. The Super Expansion Boartl Improvementsandrevisionsareeasilydonewith
comes with4Kallow power RAM fullyaddress- the monitor. If you have the Super expansion
ableanywhere in 64K with built-in memory pro- Boartl and Super Monitor themonitor is upand
tectand a cassette Interface. Provisions have running at thepushof a button.
been made for all other options on the same Other on board options include Paraltel Input
boardandit fits neatly Into thehardwood cabinet and Output Ports with full handshake. They
alongSidetheSuper Elf. The boardIncludes slots alfow easyconnectionofanASCII keyboardtothe
forupto 6Kof EPROM (2708. 2758, 2716 orTI input port. RS 232and20maCurrentLoop for
2716)and ISfullysocketed ..EPROMcanbeused teletype or other deviceare onboard andif you

. forthemorutorandIlnyBasicorotherpurposes. need more memorythere aretwoS-100 slotsfor
A IKSuper ROM Monitor $19.95 isavailableas static RAM or video boards. Also a 1K Super
an on board option in 2708 EPROM which has Monitor version2 withvideo driver for fullcapa­
been preproorammed with a program loaderl bilitydisplaywithTinyBasic andavideo interface
editor and error checking multi file cassette board. Parallel 1/0 Ports$9.85, RS232 $4.50,
read/write software. (relocatible cassette file) m 20 ma IIF Sl .95, S-100$4.50. A 50 pin
another exclusive fromQuest. It includes register connector set with ribbon cable is available at
save and readout. block move capability and S15.25 for easy connectionbetween the Super
videographicsdriver withblinkingcursor. Break Elf and theSuper Expansion Boartl.
points can beusedwith theregister save feature Power Supply Kif for thecompletesystem (see
toIsolate programbugsquickly, then followw~th Multi-voltPower Supply below).
Single step. The Super MOnitor ISwntten With

TERMS: $5.00 min . order u.s.Funds. Calif residents add 6% tax.
BankAmerlcard and Master Charge accepted. ' FREE: Send lor your copy ot our NEW1980
Shipping charges will be added on charge cards. QUEST CATALOG. Include 2Be stamp.
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Mode1178. A no-
frills 4'/z-d igit three-fun ction
DMM for production use .
High accuracy and all the

capa bility $235
needed for most general pu rpose uses .

M d 1 Our "mac ho
o e 169. meter" is a tough,

3 '; ,-digit bench DMM with 0.25 % basic
DC accuracy, large 0.6" LCD display ,
range and function annu nciators on the
display and 'l-yea r batt ery life.

M d 1 Our rugged , hand­
o e 130. held 3Y,-digit LCD

DMM has five full fun ctions , 0.5 % basic
. DC accuracy, easy-to-use rotary switches,

imp act -resistant case , light (only 10 oz.)
weight and a l OA curren t range.

Mastercharge
Bankamerlcard

and
COD Accepted
add $10,00 to
oovrit shipping
handling insurance
N.J. res. add
5% tax.

$99

PRICES SUBJECT
TO CHANGE

-.=
FREE

TEST LEA DS
WITH EVERY

ORDER

CALL
TODAY

SEND FOR OUR CATALOG

" WE SERVICE WHAT WE SELL"

AMPOWER INST., INC.
26 JUST ROAD. FAIRFIELD, N.J. 07006
OUT OF NORTHEAST- CALL COLLECT

Call TOLL FREE:
NORTHEAST REGION (800) 526-2514

N.J. CA LL:

(201) 227-7720

$149

KEITHLEY

Model 191. Our
top -of-the-line, 5Y,-digit
DMM . Microprocessor con­
trol provid es 0.007% basic

.IX: accuracy: .. .$549

I I
~ .

Also has pu shbutton null.

swi tch selectable HI-LO ohms

,...., ~~I~h~L~u!::f~~A
• Mod el 179 but also includes

an ad dit ion al 20A ran ge,

for applications $359
beyond the 2A ran ge of most DMM s .
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GETIT
ALL' S~bscri~e to~ay, and don't

• mISS a SIngle Issue.

(p lease print)

And ...you save money, too, as
much as $5. off the newsstand
price of Radio-Electronics when
you select one of the subscription
offers listed on the handy coupon.
More important-you'll be assured
of having your copy reserved,
even if it runs out on the news­
stands . You save money and
time . Make sure you get all the
excitement in every issue of
Radio-Ele ctronics, every month,
by fi lling in and mailing the
coupon, today.

Address _

Name _

4ODO

When you subscribe to the best
elect ronics magaz ine of all-Rad io­
Electronics-you're making sure
that you'll get all the news of
electronics you want, every month
from now on. Issue after issue,
you' ll get equipment news, test
reports , projects to build , com­
puter technology, servicing tips
and more, including regular
columns on computers, solid
state, hi-fi, hobbies and servic ing.
And every one is written by the
experts , the outstanding authorities
in the most exciting, fastest­
growi ng field in the world today­
electron ics.

GET THE BEST!-Rad io-Electron ic~

o 1 Year-12 Issues ONLY $13.00
(You save $2.00 off newsstand price.)

o 2 Years-24 issues ONLY $25.00
(Save More! $5.00 off newsstand price.)

I 0 Payment enclosed City Io Bil l me
\. Extra Ship pi ng : Canada $3.00 pe r year . a ll other co untries $5.00 per year. State Zip Code__ _ J

......... Mall to: Radio Electronics SUBSCRIPTION DEPT.. P.O. BOX 2520. BOJLDER. COLO. 80322 ..,/-- -- - - -- ---- -- ---- -- -- -- - --------------
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Pkg.of 2

99¢
Miniature Hobby Motors

Ideal formodel cars. boats and more ! These PM-type
motors operatewith 11'2 to 8VOC anddeliverupto
10.000 RPM atno load. Motor: 1 1'2x7,i ~ Shaft. ~l;<x \', ­
Long leads for easy- hookup. Becreativeata sensible
low priceI 273·206 . . .. . . . . .. 2 for 99¢

399
Each

• 20 Ranges
• 10 Megohm Input
• Big 0.4" Display

31h -Digit
LCD

Readout
Multitester

Liquid crys ta l display is eas y to read , even in sunli ght.
Automatic po lar ity and ze ro adju st. Over-r ange and
low battery indicators. Voltage: 500V max. AC , 1000V
max, DC . ACmC Current: 2-20 -200 mA oResi stance:
200- 2k-20k-200k-2M-20M ll. W ith test leads, instruc­
tion manual. 1¥.x33f.x6:V.:' Requires 9V battery or
adapter. 22-198 . . . . . . . . . . . 79 .95
AC Ad apter for above. 273 ·1431 . . . 4.95

Reg.
4.99

SALE! Clock Cases & Bezel
I~jiiiiiiiiiiiiiiiiii( Save lID

upto f I

[K] 33% •
o Digital DisplayCase. Ideal for clocks , counters . L
testers. Mounts upto four 0.6- or eight 03 - read- L
outs. 270-285 . Reg. 3.95 ... . .. . . . . Sale 2.95 .
III Auto Project Case. Mounts in orondash . Com-
panionenclosureto MA1003 Auto ClockModule. fr'l
Accepts 3 pushSWitches (notincluded). Blue lens. t£J
3 1'2x2~2 : 270-303. Reg. 5.95 ., .. . . Sale 3.95 ....~~~~~~...~,
(f] 8ezel With Lens. Highcontrast lens. ideal for
LED displays. 3'l',6X l -lensopening. Withhardware.
270-301 . Reg. 3.95 .. . . Sale 2.95

A DIVISIONOF TANDYCORPORATION • FORTWORTH. TEXAS 76102
OVER7000 LOCATIONS IN 40 COUNTRIES

l adle Ihaeli

MUltipurpose, Digital and
Op-Amp Edge-Card PC Boards

Save
20%

Top qualityl Low lossepoxy glass construction.
Allare 41'2x4: with '1'6- grid and dual
22-contact edge. 1368 holes.
Multipurpose. 276·155
2·Yoltage (Digital), 276·156 ....
3·Yoltage (Op-Amp) . 276·157 . . . .. . Sale 3.99
22·Pin Dual·Edge WireWrapping Socket. For above.
276·1550 , 3.49

189 Pkg.
of 2

Engineer's
Notebook of
IC Circuits

NEW!
12-Volt Lamp

Assemblies

• Flip Open Cover
• High Impact Plastic

Built-In
Long Life Bulb

Onered . one green. Complements anyproject where
highVISibility ISneeded. Simpleone-piece construction
Withsnap-in mounling tus \'1- diameterhole. 4- wire
leads. 272·332 . . . . . . . . . . . . . . Pkg. of 2/1.89

Sold Only at Radio Shack
You'll constantly usethis"must-have" source­
book Applicationsand circuit examplesfor most
popular linear anddigital ICs, truth tables, helpful
tips,more. AllCircuits havebeen built and tested.
128 pages. 276·5001 . . . . Only 1.99

NEW'. Project Case
With Panel

For Fast, Pro-Quality Wiring
Quick·Wrap Tool ." Ideal for daisy chain or point-to-point
wiring . Cuts and str ips wire. Easy to load . For 0.025"
square posts. 276-1572 .. . . . , , . . . . . . . . ... 12.95
30-Gauge Kynar Wire. For above. 50 ' spool. Red , 278­
501. White, 278-502. Blue, 278-503 . . . . . , . Each 1.99

This deluxemolded caseISideal for many
protects. Easy-to-work reversibleinner panel
accepts SWitches. meteror readouts. Hinged
lidhas snap-lock closure. 51'2x3%x2:
270-290 2.99

~
2102L and 2114L

M~Qjn 49 Static RAMs
Low 2As 2102L Buy 8 2102LsSave s5

Type 2102L. 100% prime 1024 x 1 NMOS RAM . Sing le
5V supp ly. 16-pin DIP. Und er 450 ns . Buy a and save!
276-2501 , 2.49 Each 8 for 14.95

Typ e 2114L. 100% prime 1024 x 4 NMOS RAM . l a-pin
DIP. Und er 450ns. Single 5V sup ply.
276-2504 . . . . . . . . . . . . . . . . . ... .. 10.95

Each

49¢

Prices may vary at individual storesand dealers

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

TTL

Type Cat. No. ONLY

7400 276-1801 .49
7402 276-1811 .49
7404 276-1802 .49
7441 276-1804 .99
7447 276-1805 .99
7448 276-1816 .99
7473 276-1 803 .49
7475 276-1806 .89
7476 276-1813 .59
7490 276-1808 .89
7492 276-1819 .89
74154 276-1834 1.39
74192 276-1831 1.19
74193 276-1820 1.19

Type Cat.No. ONLY

4001 276-2401 .69
4011 276-2411 .69
4012 276-2412 .79
4013 276-2413 .99
4017 276-2417 1.69
4020 276-2420 1.69
4021 276-2421 1.69
4023 276-2423 .69
4027 276-2427 .99
4028 276-2428 1.29
4046 276-2446 1.89
4049 276-2449 .79
4050 276-2450 .79
4066 276-2466 1.89
4070 276-2470 .79
4511 276-2447 1.69
4543 276-2491 1.99

SALE! Resistor Packs

Save
30%
Reg.
9.95

Pkg. of 350 695
Storage Box Included! Each
Lessthan 2¢ each l Precsron-rnade resistors,
popularvalues: lOll to 10megs. Stock Up '
h- Watt. 10%tol. 47or more popularvalues .
271-601 ... . Pkg. of 350!(Reg. 995) Sale 6.95
y,·Watt. 5'10 tol. 56or morepopularvalues.
271-602 . .. Pkg. of350!(Reg. 9.95) Sale6.95

Rhythm Pattern 599
Generator IC
MM5871. BUild your.own rhythmbox or drum
synthesizer' 6 patterns canbe used aloneor
inany combination. Triggeroutputs for wood
block, brushes, bongo, snare andbass
drums. Withdataand applicationscircuits.
16·pin DIP. 276·1785 . . , .. 5.99

Top Octave
Synthesizer IC
S50240. Ideal forelectronic keyboard instru­
ments

'
Generates 13 equally timbred notes,

Cato Ca' . CMOS-compatiblesquarewave
outputs. 11 to 16VOC. single supply. 16-pln
DIP. With data. 276-1780 6.99
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ILL ELECTRoniCS CORP.

zip cod e

ATIACH

LABEL

HERE

I
I
I
I

----------,

---------,,
I
I
I

(please print)

st ate

Your o ld ad­
dress and zip
code

Your new ad­
d ress and zip
code

MOVING?

Six weeks ' no ­
tice

city

address

Don 't miss a
sing le copy of
Radio-Elec­
tronics. Give
us:

nam e

Mall to: Radlo-ElectronlcB
SUBSCRIPTION DEPT.,'P.O. BOX 2520,

BOULDER,COLO.~

IS onComputing (BITE) 75

41 Optoelectronics Cov. 3

44 PAI A : 80

59 PTS Electronics 73

17 Pac-Cam 73

66 Pana rise 32

39 Poly Paks 104

45 QB Electronics 110

19 Quest 117

77 R & R Instrumentation 35

RCA 94

32 Radio Shack 119

5 Ramsey Elect ronics 101, II I _

35 Rye Industries 94,9 5

Sabtronics 2,4

Sheldahl 37

10 Solid State Sales 108

Spacecaast Research 98

6 Technical Electronics Corp 116

68 Te xas Tuner Service 84

33 Tri-Star Corp 108

73 Trionyx 83

USI Corp 96

75 Vector 92

VIZ Mfg. Co 93

29 Wersi Electronics 37

4 Weston Instruments 35

Page

AMC Sales 116

AP P roducts, Inc 34

Aaron-C avin Instruments 73

Active Electronics 99

Advance Electronics 16,78-79 ,110

Advanced Computer P roducts 105

All Electronics 120

Amelect, Inc 76

American Antenna Cov. 4

Ampower 118

Ancrona 116

B & K Precision Dynascan Corp 85

Karel Barta 96

Bishop Graphics, Inc 80

Bullet Electronics 106

CFR Associa tes 108

Chaney Electronics 100

ClE-Cle.eland Institute of Electronics
18-21

Command Productions 96

Concord-Computer Components 110

Continental Speci alties Cov . 2

The Cooper Group -Electro!,ics Di.: 17

Dage Scientific 120

Delta Electronics : 100

Deltroniks : 116

Diamondback Electronics...................... 106

Digi-Key 109

Digital Research Corporation 114

EICO 73

Electronic Supermarket.. ...... 114

Electronics & Control Engineers' Book
Club -McGraw Hill Book Di 28-31

Enterprise Development Corp 81

Fluke 7

Fordham Radio Supply 107

Formula International 102- 103

Fuji-Svea 115

Godbout Electronics 108

Grantbam College of Engineering 8 1

Guardian Electronics .......... ...... 13

Heath 15,33

Hickok Electrical Instruments 91

Hitachi-Denshi 95

Information Unlimited 98

International Electronics Unlimited 114

JS &A I

Jameco Electronics 112-113

Jan Crystal 120

Kest er Sold er 32

Keithl ey Instruments 22-23

Lakeside Industries :.. 98

Lea der 25

MCM Audio 97

MTI-Mobile Training Institute 80

Mc Kay Dymek 84,90

MeshnB 104

Micro Ma rt 104

National Radio Institute (NRI) - Di•. of
McGraw Hill 8- 11

National Technical Schools 86-89

16 Nesda IIO

42 Netronics 36

21,22,54 O.K. M acbin e & Too!" 26-27, 38

11-12
14

36

3,43

20

2

67,76

37

56

24-25

62

61

58
23

47

ADVERTISING INDEX

48

100,7

52

38

27

RADIO-ELECTRONICS does not assume
any responsfbitity for errors that may
appear in the index below.

30

71

49

34

40

18

55

53

64

26

70

60

8

69

13

57

63

51

28

46

31
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Free Information Number

~ .ach SPECIFY VALUE

LINEAR SLIDE POTS

6
_ approxl lN lI'lC:ll long
• 13111lllClI slIdt
· 101(or ZOK

C·H D.P.D.T. PRINTED
CIRCUIT MINI TOGGLE

$
S1.SO••ch

101or l1 1.5O
. - 'amps 0 125nc

e on · on

22/" EOGEBOARD CONNECTOR
TIN SOlDERTAll .15fS"x .200"

LARGE QUANnTIES AVAILABLE
S1.3S..ch 10'or$12.5O

POTTERBRUMFIELD
4PDTRELAYS

• " .....ty.. .,• :la mp cont.ell
• 24 YOII e.e.Of
- 120'IOIl u:. cOil
• UU4111 but fully 1••tlMi l,

S1.2S • • ch
SpecifycodVOIuge
LARGEQUANmlES AVAILABLE

:A.
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REED RELAYS
9.15V OLT D.C. LATCH
NORMALLY OPENED

CONTACTS: 1 amp max.
swi tch - 2 amp max. carry

~~~~4Sl;:h ~f:~OX' 1 Inch

S.P.S.T. 1500 ohm coli
:::::c::::>-- $1.15 ••c~

D.P.S.T. 1200 ohm colt
~$1.30 "Ch

~S1 .50 .'Ch
a:P:S:T:i50 ohm coli

905 S. Vermont A ve. SEND FOR OUR FREE CATALOG

Los Angel.... CA 90006 TERMS
(213) 380-8000 • auantill a. Limited

StOfe &:Warehou.. Hour. • Min. Order $10.00

8A M· 5 PM ·~P:~:USA
Mond::t~~a~rld.Y • CallI. Ru. Add 8%

lO AM . 3 PM • Prompt Shipping

Power Supplies
12 Yolts @ 1 3 am ps

SURPLUS UNITS IN LIKE NEW CONDITION

INPUT: 115vac43· 63 hz n~
OUTPUT:12 vdcO ·I3ampa LI
REGULATION:O.1% +5 mV 1.5"
NL·FL, ± 0.1% :t 5mVfor10 % ,. . I
Input chl nge --;.. o:L

:~: :::-a~.2mV RMsmax., 20 mv - f- ""~

~I~~~~~~:~~:'IIY 10 mV lor 7 11." p.r unit.
REMOTE SENSING, REMOTE VOLTAGE ADJUSTMENT,
OVERLOAD PROTECTION and OVERVOLTAGE PROTECTION

ALSO AVAILABL EIN 5 VOC @2i AMPS $79.oo par unit
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PAL: ". . . 20 % better in transmission and
reception than my 5/8 wave Pal Firestik ."

-John A. Bkim, Box 446, Zellenolple. 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. Bachert Jr., 15 King Rd., Park Ridge. NJ

HUSTLER: "Compared 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 syste m."
- Jerome R. Brown, 7800 S. Linder, Burbank, 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 M41 0 'Big Momma'."

-J.H. Collett 20 7 McFee, Bastrop, LA

AVANTI: " I'm an electronic technician with a Second Class
FCC license . . . I was able to transmit 70% further and tune
the SWR 75 % lower than my Avanti."

-H.R. Cas tro, VRB, Mo nserrante D-6 7. 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-perfo rm the major competitive brands."
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 e ualed or out-perfor med the competit ive antenna.
Apparent y, mencan ntenna's advert ising is not mere y 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 antennaaround.

CB MAGAZINE: "Introduc ed in October, 1977 , the K40 quick ly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

I
I

It's made
better...

III
i

•••

In one year our ~Q. antenna
has become the largest selling

CB antenna in the world!
2.

* Including option­
al mounts at extra
cost.

MORE PERFORMANCE:
The K40 is guaranteed to
transmit further 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.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
That inc ludes choppers, dune
bugg ies, gut ters , mirror
mounts, luggage racks, trunks,
hatchbacks , throu gh roofs,
semis, pick ups and RV's.

...This
Antenna

is so
DYNAMITE
~.u receive a

• •
GUARANTEE I: The K·.O w. Ir"""". larthe< and te ­
eeiven'\OflldNIty than the antennaIt replaces Of the custom·
er wi! receive. prompt and lui refund'rom lM RegiStered
K·040Oea* who lnataled and tuned II.

GUARANTEE II : Unccndohonelly """,anlee<! I", 12
months . Guaranteed Bgalntt et'-ekng .~. Of rusllOg
au.."leed against mechaniCal '....re. Guaranteed agutSl
e&ec:tncaI ,.....Gueranleed agansl aec:tdental breakage. No
.x~. No gimmickS . Few• lui 12 menU'S

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.

S4Z.SO suggested retail

And when'you
pay more,
you expect more!

1. It's the most
expensive ...


