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CSC's Model LM -3 Logic Monitor. 
It's a new breed of test instrument. Here 
in a single compact package are forty 
high-speed high -impedance precision - 
threshold logic state indicators with trig- 
gerable latching modes. 

Just connect the LM -3 Logic 
Monitor to any combination of bus lines, 
test points, IC pins or other nodes. Pick 
the operating mode: the LM -3's display 
follows up to 40 channels of data in 
RUN; stores and displays 40 data chan- 
nels when triggered in LATCH; or 
updates its latched data display with 
every trigger in RETRIG. There's even a 
pushbutton to manually latch the display. 

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

connecting to selected gates, flip-flops, 
registers, etc. Monitor up to 40 bus lines, 
checking data, address, I/O, flags 
anything digital. Choose 40 test points on 
a single 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 now and 
get the full story. 

Smarter tools for testing and design. 

70 Fulton Tart, New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 421-8872, TWX 910-372-7992 

Europe: CSC UI< LTO. Phone Saffron -Walden 0799-21682, TLX 817477 
Canada: Len Finkler Ltd., Downsview, Ontario 

CONTINENTAL SPECIALTIES CORPORATION 
Call toll -`ree for details 
1-800-243-6077 
During business hours 

'Suggested U.S. resale. Prices, specifications subject to change without notice. ® Copyright 1980 Continental Specialties Corporation. 

CIRCLE 26 ON FREE INFORMATION CARD 
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PRODUCT 

sports 
Radar 

lere's how an exciting new micro -electronic 
reakthrough will make your children heros 
nd improve your tennis game. 

;n Roger started pitching for his little 
team, he was just another player. And 

n was no better than anybody elses. 
months later a small miracle took place. 
was the best pitcher on the team and 

fast ball that was the most powerful in his 
-and all thanks to his father. 

ler's success came from a radar gun - 
ime type device used by police to catch 
ling motorists. 

SCRAMBLED EGGS 
minute Roger's father was able to clock 
n's pitching speed, Roger was subcon- 
sly given a daily challenge of pitching 
r and faster to beat his previous speed. 
lore he practiced, the better he got. 
;er's father paid $2,000 for the radar gun. 
his upper class neighborhood, it wasn't 

'usual for a father to spend that kind of 
y to help his son. 

SPEEDING CITATION 
;rge manufacturer of radar -type security 
es saw what Roger's father had done and 
at there was a definite need to produce a 
)st radar unit designed exclusively for the 
s market. 

company, Solfan Systems, developed 
ports Radar gun-a major breakthrough 
)jectile speed detection as well as elec- 
t radar circuitry. 
ing the doppler effect of radar and 
ed -lock -loop circuits, Solfan has devel- 
the Sports Radar gun that compares to 
the most sophisticated of police radar 
that cost $2,000. 

OVERLAND EXPRESS 
e Sports Radar gun is held in your hand 
Jointed toward the pitcher. You turn it on, 
s the ready button, and point the gun. The 
will ignore the moving arm of the pitcher 
vili lock in on the moving ball. The radar 
would then follow the ball for approxi- 
;ly ten milliseconds and the built in compu- 
neasures and computes the speed and 
es the reading on the display. The gun 
;ters the speed to the exact mileage within 
half miles per hour. 

Just point the gun and read the results. 

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 
warranty 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. 

JS\o PRODUCTS 

HATTHI ®THINK 
Dept. R A One JS&A Plaza 

Northbrook, III.60062 (312) 564-7000 
Call TOLL -FREE 800 323-6400 
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 
Model 2010A Bench/Portable DMM: 
$69.95 kit 
Features: 3' digit LED display 31 measurement 
ranges 6 -Functions 0.1% Basic DCV accuracy 
Touch -and -hold capability Hi -Lo Ohms 40 Hz 
to 40 kHz frequency response Auto Zero, Auto 
Polarity Overload protected Overrange indi- 
cation Single chip LSI logic Laser -trimmer re- 
sistor network and ultra -stable band -gap reference 
for better long term accuracy Built-in NiCd bat- 
tery charging circuit. 
Brief Specifications: DC Volts 100µV to 1000V 
in 5 ranges; AC Volts 100µV to 1000V in 5 ranges; 
DC Current 0.1µA to l0A in 6 ranges; AC Cur- 
rent 0.1µA to 10A in 6 ranges; Resistance 0.12 to 
20M2 in 6 ranges; Diode Test Current 0.1µA to 
1 mA in 3 ranges; Input impedance, 10M2 on AC 
and DC volts; Power requirement, 4.5 to 6.5 
VDC (4 "C" cells) or optional AC adapter/ 
charger. 

Model 2015A Bench/Portable DMM: 
$89.95 kit 
Same features and specifications as Model 2010A 
except with large, 0.5" LCD 3' digit display. 

Optional Accessories: 
#AC -115, AC adapter/charger $7.95 
#THP-20, Touch and Hold Probe $19.95 
#NB -120 NiCd Battery 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 rimes 10 MHz TCXO Time 
base Auto decimal point Overflow indicator 
Leading zero blanking Resolution to 0.1 Hz 
Built-in charging circuit for NiCd batteries. 
Brief Specifications: Frequency Range, switch 
selectable, 10 MHz, 100MHz, 600 MHz Sensitiv- 
ity, ± 10mV RMS to 100 MHz, ±50mV RMS, 
100 MHz to 450 MHz; 90mV RMS 450 MHz to 
600 MHz Impedance, 1 M12, 10 MHz and 100 
MHz ranges; 502, 600 MHz range Gate time 
(switch selectable) 0.1 sec, 1 sec, 10 sec Temper- 
ature stability, 0.1 ppm/°C Ageing rate <±5 
ppm/yr Accuracy, 1 ppm or 0.0001% Input 
protection, 150V RMS to 10 kHz (declining with 
frequency) Power Requirement, 4.5 to 6.5V DC 

300mA (4 "C" cells) or optional AC adapter/ 
charger (7.5 to 9V DC @ 300mA). 

Ordering Information 
USA - Add $5.00 per kit for shipping & han- 
dling. Personal checks have to clear before goods 
are shipped (allow 2-3 weeks). For faster delivery 
send cahsiers check or money order. 10% deposit 
for C.O.D. orders. Florida residents and sales tax. 
CANADA - Add $6.00 per kit for shipping & 
handling. No C.O.D. Payment in U.S. funds. 
OVERSEAS - Add $21.00 per kit for airmail 
delivery. Payment by bank draft in U.S. funds. 

Also available Model 8110A, same 
as 8610A except maximum 

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

$89.95 

To place orders only, call toll free 
800-237-5567 

For other information call 
(813) 623-2631 

sabtronics rjj 
INTERNATIONAL INC 

5309 N. 50th Street, M/S 35, Tampa, FL 33610 
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alio- 
Ieclronîcs 
onics publishers since 1908 

THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 

BUILD 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 two 
inexpensive organs described. One plays melody, the other plays 
melody and chords. I. Queen 

61 3Y: DIGIT DMM 
Specifically designed for accuracy and minimal cost, this DMM lets 
you select and add the features you need. Carson Chen 

,:CHNOLOGY 5 LOOKING AHEAD 
Tomorrow's news today. David Lachenbruch 

6 APRIL NEWS AROUND THE WORLD 
Exclusive report on the technological developments around the 
world during just the month of April. Martin Bradley Weinstein 

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

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

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

77 NEW IDEAS 
A winning circuit application from our readers. 

AUDIO 56 CAR STEREO STANDARDS 
The new standards and specifications to help you select car stereo 
equipment. Len Feldman 

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

VIDEO 65 TROUBLESHOOTING BETA TRANSPORT MECHANISMS 
A look at the transport mechanism in Beta -type videocassette 
recorders and how to troubleshoot it. Forest Belt 

69 AFFORDABLE NTSC COLOR -BAR GENERATOR 
A new NTSC color -bar generator that is within reach of every 
service bench. Jack Darr 

82 SERVICE CLINIC 
How to locate faults in all -electronic tuners. Jack Darr 

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

COMPUTERS 74 COMPUTER CORNER 
How to interface a 7 -segment display to a microprocessor. 
J. Titus, P. Rony, D. Larsen and C. Titus 

EQUIPMENT 
REPORTS 

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. 

PARTMENTS 

arvice to readers, Radio -Electronics publishes available plana or information relating to newsworthy products, techniques and scientific and technological developments. 

se of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper 
rning of reader -built projects based upon or from plans or information published in this magazine. 

120 Advertising Index 

14 Advertising Sales Offices 
94 Books 
76 Computer Products 
14 Editorial 

121 Free -Information Card 

16 Letters 
96 Market Center 
85 New Products 
81 Radio Products 
92 Stereo Products 

APRIL 1980 Vol. 51 No. 4 

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. 

MULTI-LINGUAL VOICE SYSTEM from Votrax 
can talk to you in seven languages. To find out 
what other speech synthesizer equipment is 

available, turn to page 44. 

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

Radio -Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications, Inc., 200 Park Avenue South, 
New York, NY 10003. Phone: 212-777-6400. Controlled 
Circulation Postage Paid at Concord, NH. One-year sub- 
scription rate: U.S.A. and U.S. possessions, $13.00, Can- 
ada, $16.00, Other countries, $18.00. Single copies $1.25. 
© 1980 by Gernsback Publications, Inc. All rights 
reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service, Box 2520, Boulder, CO 80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs while in our 
possession or otherwise. 
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Sabtronics NEW Hand-held Digital Multimeters .. . 

The only thing that 
beats their performance 
is their price. 
Accurate performance you can rely 
on, time after time. That's what 
you expect from a quality DMM. 
But don't expect to pay as much for 
it any more. Because now Sabtronics 
brings you top quality DMMs with 
more features and better accuracy 
than other comparable units on the 
market today. And they cost 
surprisingly less! 

We cut the price. 
Not the quality. 
What you get is a precision crafted 
unit that features single -chip LS! 
logic, laser trimmed resistor 
network and a stable band -gap 
reference element for better long 
term accuracy. Basic DCV 
accuracy is 0.1%. The Model 
2035A gives you 32 measurement 
ranges over 6 functions and the 
Model 2037A an additional two 
temperature ranges. 

First in features. 
First in price. 
Both models feature touch -and - 
hold capability with the optional 
probe - its so convenient, you'll 
wonder why the expensive models 
haven't got it yet! And two - 
terminal input for all measurement 
functions - this eliminates lead 
switching and makes your job 
easier. The Model 2037A even has 
a built-in temperature measuring 
circuit with a -50°C to + 150°C 
range (-58°F to + 302°F) and is 
supplied complete with the sensor 

BRIEF SPECIFICATIONS: 
DC VOLTS: 100µV - 1000V, 5 ranges 
AC VOLTS: 100µV - 1000V, 5 ranges 
DC CURRENT: 0.1µA - 2A, 5 ranges 
AC CURRENT: 0.1µA - 2A, 5 ranges 
Hi -OHMS: 0.10 - 20MSt, 6 ranges 
Lo -OHMS: 0.10 - 20MS), 6 ranges 
TEMPERATURE: -50°C - +150°C 
(-58°F - + 302°F), 2 ranges 
(Model 2037A only). 

SIZE: 3.5"W. x 6.6"L. x 1.6"H. 
WEIGHT: 11 oz. (excl. battery) 
OVERLOAD PROTECTION: 1000V DC 
or ACpeak all voltage ranges; 250V DC 
or ACpeak all Ohms ranges; 2A/250V 
fuse all current ranges. 

probe. Of course, auto zero, 
auto polarity and overload 
protection are standard. And 
you get 200 hour operation 
from a single 9V transistor 
battery. A low battery 
indicator warns you of the 
last 20% of battery life. The 
large, crisp LCD readouts 
allow easy viewing even 
in bright sunlight. 
Assembling either kit is 
simple with our easy -to - 
follow, step -by- step 
instructions. And the 
built-in calibration 
references allow you to 
calibrate the unit any 
time, any place. 
We've even eliminated 
difficult inter -connect 
wires. All parts mount on 
the PC board. The only wires you 
solder are the two battery -snap leads. 

Biggest value in small 
DMMs 
We are so sure that the Model 
2035A and 2037A are the best 
values 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 your money, return it in its 
original condition for a prompt 
and courteous refund of the 
purchase price (less shipping and 
handling). Order yours today! Use 
the convenient order form or call 

Model 2035A 

$74.95 
F.O.B. Factory 

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 sabtronics 
INTERNATIONAL INC. 

5709 N. 50th Street, M/S 35. Tampa, FL 33610 

FI. 33610 Mail to: Sabtronics International, Inc., 5709 N. 50th St., M/S 35, Tampa, 
Please send me .. . 

Model 2035A Hand-held Multimeter kit(s) a $74.95 each $ 

Model 2035A Hand-held Multimeter assembled a $99.95 each S 

Model 2037A Hand-held Multimeter kit(s) a $89.95 each $ 

Model 2037A Hand-held Multimeter assembled a $119.95 each $ 

#THP-20Touch-and-hold Probe(s) a $19.95 $ 

Shipping and Handling a $5.00 per instrument' $_ 

For delivery In Florida, add 4% Sales Tax $ 

I enclose D check E money order O Master Charge Visa 
(Allow 2-3 weeks clearance time for personal checks). 10% deposit for C.O.D. 
Charge my credit card M Expiry Date 

TOTAL S 

Name 

Street Apt 

City State Zip 
'Continental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail. 
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Ieodiscs heat up: A traditional rivalry has been buried 
he interest of videodisc standardization. CBS and RCA, 
litional rivals in the battles over color -TV systems, pho- 
raph record speeds, and bitter competitors in broad- 
ting and records, have finally gotten together on some - 
g. CBS has taken out a license to press discs for the 

SelectaVision grooved capacitance disc system, 
r,h is scheduled to go into nationwide marketing early in 
1 (See Radio -Electronics, March 1980). CBS's pressing 
ration is scheduled to be on stream in 1982. In the 
intime, RCA will custom -press videodiscs for CBS. 

from Japan: Mighty Matsushita Electric finally got 
fing on videodiscs, too, after more than a year of indeci- 

. Matsushita scrapped its own mechanical Visc-O-Pac 
em to officially embrace the grooveless capacitance 
) (video high density) system developed by its subsid- 
Japan Victor Corporation. Matsushita said both corn- 
es would produce players and seek to have VHD estab- 
ed as the Japanese and world standard. Although both 

and SelectaVision operate by reading variations in 
acitance, they are incompatible. Not only is one groove - 
and the other grooved, they use different modulation 

ams and RCA's revolves at 450 rpm while JVC's spins 
DO rpm. 
Mowing the Philips -MCA optical system, now on the 
<et, and RCA's announcement, VHD becomes the third 
ndard" to be announced for the consumer market. All 
a companies are wooing other TV receiver and record 
ufacturers as licensees for their respective systems. In 

J.S., Zenith-the largest TV manufacturer-is getting 
most attention. There's a feeling that if it opts for the 

system, the battle is over. If it chooses either of the 
rs, the consumer market will be saddled with multi - 
dards. 

another VCR: If you think that videodisc standards 
muddled, how about those for videocassette record - 
In addition to fast-, medium- and slow -speed Beta and 
formats, BASF is about to introduce its LVR (Linear 

o Recorder), using 8 -mm tape. Toshiba says it will mar- 
s own LVR (Longitudinal Video Recorder) using 1/2 -inch 
ass -loop tape. Now along comes another-a neat- 
ng little seven -pound attache -case portable VCR that 
quarter -inch cassettes resembling audio cassettes. 

ng time per cassette currently is 30 minutes, but is 
duled to be stepped up to a full hour. The unit is made 
pan by Funai Electric, and is expected to be imported 
:he U.S. by Technicolor as both a consumer and edu- 
nal-institutional product. Price in the U.S. is targeted 
nder $1,000," double the prospective price of Toshi- 
LVR. 

can color: Nearly 20 years of lobbying effort by the 
Commerce Department and the American television 
;try have finally paid off in South America, as the NTSC 
system makes a clean sweep of the six Andean coun- 
Colombia was the last country in the group to opt for 

American -developed system, following Venezuela's 
e of the system. Just before Venezuela's commitment, 
dor chose the American system. The other countries 

are Bolivia, Chile, and Peru. Some of them won't be color - 
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 television 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 equipment 
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 hurrying 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 catalog 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 Institute, which will get a royalty on each decod- 
er and special TV decoding receiver sold. Decoders initially 
will be priced at $250. The IC's for the decoders are being 
made by Texas Instruments. Sears, meanwhile, is holding 
talks with Comsat about possibly handling subscriptions 
and providing 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 special IC's to recognize and answer commands. One of 
the most interesting-and probably one of the first in the 
consumer field-is expected to be the talking automobile 
dashboard, considered a potential safety device. An imagi- 
nary conversation between driver 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 
CONTRIBUTING EDITOR 
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APRIL NEWS AROUND THE WORLD 

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 use in the audio ranges, have announced the discovery of fiber sonics. 
They have discovered that certain tubular materials, consisting of interiors transparent 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 funnels, following over 
800 unsuccessful trials using such lavish materials as sausage casings stuffed with cheese, 
prune -whip filled soda straws, and 10 -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 string 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, this new scope is slated to sell in the 
"under -$100" 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 ultimate in 
simplicity. "There's not a trace of confusion" sez he. 

No Haven---Solderless breadboard manufacturer Condimental Special 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 unaffordable level. Warned that price 
increases might dampen sales because of inflationary influences on available discretionary 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 miniaturization 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 miniaturization 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!" 

Rainyvale---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 Company 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 compatible 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 until sometime 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 
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Facts from Fluke on low-cost DMM's 

Is this any way 
to treat a $139 multímeter? 

rough world of industrial 
, even a precision test 

can get treated like dirt. 
ill the ruggedness and 
lity you can get in a DMM 
e. 
find these qualities and 

e Fluke line of low-cost 
ur DMM's have been 
am towers, stepped on, and 
y construction equipment. 
re survived because we never 
s on quality, even on our 
red, six -function Model 
subleshooter at $139 U.S. 
a close look at a low-cost 
m Fluke and you'll notice 
itweight construction that 
to the hard knocks of life. 

Sturdy internal design and 
high -impact, flame-retardant shells 
make these units practically 
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 

components to protection against 
overloading, accidental inputs and 
operator errors. 

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 about. 

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 stocking 
distributor, sales office or 
representative. 

8022A 
Multimeter 

tom- j a Title ; e_. 1 t i Company 

FLUKE 

IN THE U.S. AND NON - 
EUROPEAN COUNTRIES: 
John Fluke Mfg. Co., Inc. 
P.O. Box 43210 MS *2B 
Mountlake Terrace, WA 99043 
(206) 774-2481 
Telex: 152662 

IN EUROPE: 
Fluke (Holland) B.V. 
P.O. Box 5063, 5004 EB 
Tilburg, The Netherlands 
(013) 673 973 
Telex: 52237 

yuejD Please send 8022A specifications. 
D Please send all the facts on Fluke 

low-cost DMM's. 
Please have a salesman call. 

Name 

Mail Stop 

7 Address 

city 

Telephone ( ) 

State Zip 

Ext. 

For literature circle no. 23 RE4/80 
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Everybody; making money 
seunnselling miçrocomputers. 

Somebody going to make money 
servicing them. 

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 
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teems like every time you turn around, 
omebody comes along with a new 
omputer for home or business use. 
nd what's made it all possible is the 
mazing microprocessor, the tiny little 
hip that's a computer in itself. 

Using this new technology, the 
rdustry is offering compact, affordable 

Dmputers that will handle things like 

ayrolls, billing, inventory, and other 
bs for businesses of every size...per- 
irm household functions including 
udgeting, environmental systems 

)ntrol, indexing recipes, and more. 
al thousands of hobbyists are already 
wners, experimenting and developing 
teir own programs. 

Growing Demand for 
Computer Technicians 

This is only one of the growth 

ctors influencing the increasing 
portunities for qualified computer 
yhnicians. The U.S. Department of 
ibor projects over a 100% increase in 
b openings for the decade through 
)85. Most of them new jobs created by 

he expanding world of the computer. 

Learn at Home 
in Your Spare Time 

NRI can train you 
for this exciting, rewarding 
field. 'Ruin you at home 
to service not only micro- 
computers, but their larger 
brothers, too. ' ain you at 
your convenience, with 
clearly written "bite -size" 

lessons that you do evenings 

or weekends, without 
going to classes 

or quitting your 
present job. 

Assemble Your Own 
Microcomputer 

NRI training goes far beyond 
theory, It includes practical experience, too. 
As you progress, you perform meaningful 
experiments building and studying elec- 

tronic circuits on the NRI Discovery Lab 

You assemble test instruments that in- 
clude a transistorized volt -ohm meter and 
a CMOS digital frequency counter... instru- 
ments you learn on, use later in your work. 

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 is the only microcomputer 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 it demonstrates important 
principles, gives you working experience 
in detecting and correcting problems. 
And that's 
what NRI 

training 
is all 

about. 

Other Opportunities 
in Electronics 

Since 1914, before commercial radio 
was even on the air, NRI has been the way 
to learn new electronics skills. Tbday's 

modem offerings include, in addition to 
three different computer courses, TV/Au- 

dio/Video Systems Servicing, with training 
on the only designed -for -learning 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 
for Free Catalog 

No Salesman Will Call 
Send today for your free copy of our 

100 -page, full -color catalog. It describes all 

of our electronics courses in detail, show- 
ing kits, equipment, and lesson plans. 
Look it over at your convenience, then 
decide how NRI can help you make the 
most of your talents. There's no obligation 
and no salesman will ever call or bother 
you. With more than a million students 
and unmatched experience in home train- 
ing, NRI gives you the most in training 
for new opportunity! If card has been 
removed, write to: 

NRI Schools 
McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Avenue - e Washington, D.C. 20016 

NRI 
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International bird watching 
A high percentage of the mail generated by the current series 

of articles on satellite 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 
receiving 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 targets is the Russian Statsionar- 
4 satellite positioned over the Atlantic at 14° west (longitude). 
Statsionar-4 has at least six operating transponders: 3,695 MHz, 
3,745 MHz, 3,795 MHz, 3,845 MHz, 3,895 MHz, and 3,945 
MHz. The polarization is horizontal and audio is carried on a 
7.5 MHz subcarrier. The 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 South America is included in that coverage. 

RUSSIA'S STATSIONAR-4 SATELLITE located at 14° west can be 
received well even on an 8 -foot dish with a 150° Kelvin LNA as this photo 
shows. The edge of visibility (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 for this one, remember the time -zone difference; Moscow signs 
off at around 10 PM their time most nights (although test patterns contin- 
ue to be broadcast). 

Within that coverage region a ten -foot dish, 150° Kelvin LNA 
and a tuneable 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 approximately ten the Russians expect to have 
operational before this year is out, so that they can relay televi- 
sion worldwide by the start of 1981 using their own network of 
geostationary satellites. 

Can American (or Canadian) DOMSAT's (domestic satel- 
lites) be received outside of North America? Yes, in some cases. 
Canadian ANIK satellites have sculptured antenna patterns 
favoring Canada; but reception south of the Mason-Dixon line 
without big antennas (20 feet in diameter or bigger) is poor. 
U.S. DOMSAT's have a bigger area to cover (Alaska to Puerto 
Rico, Maine to Hawaii) so there is more spillover than with 
ANIK birds. Bermuda, the central and western Caribbean, vir- 
tually all of Central America, and the shoreline regions of South 
America bordering on the Caribbean are all capable of receiving 

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 
international law, the U.S. (and Canadian) DOMSAT's are only 
licensed to serve their respective countries and that legally you 
are not supposed to set up a terminal in Caracas or Bogota in 

order to pirate U.S. satellite 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 stations to individual 
families within certain geographical regions. Originally, Home - 
sat sold directly out of Scientific-Atlanta's home office. The 
first major cable -TV firm to hook into the deal is Tele -Commu- 
nications Inc., which will sell Homesat equipment in the western 
states area, where that company operates many cable -TV sys- 
tems. Meanwhile the increasing number of competing firms that 
sell earth -station equipment to families (such as Gardiner Com- 
munications' StarScan, 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 features. C - 
SPAN recently transmitted highlights of a Republican political 
caucus in Texas; and starting this year, there's an arrangement 
with Close -Up Foundation 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 entire systems when direct -broadcast- 
ing satellites arrive here. Currently the 12 -GHz experiment in 
Japan involves earth terminals costing about $350 each. 

Political commercials 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 experimenting 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 
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t Just Another Limited Area Motion Detector! 

uardex 
tects Every Square Inch Of Your Building 

ns On Lights Automatically 

erful Electronic Siren 

)w Cost Computerized 
arglar Alarm System 
Dme - Office - Business 

NO INSTALLATION 
plug the Guardex 8000 alarm system in, make several 

le control adjustments to suit your particular building and 
rks! There are no other wires to run. This totally self -con - 

d burglar alarm can completely seal off every square inch 
surface of your building. It protects doors, windows, and 

most alarms miss...your roof, walls and floors. 
DW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
dex 8000 Alarm System works on the principle of audio 
imination. This, put simply, is the process of electronic- 
eparating normal everyday sounds, such as voices, tele - 
es, etc. from break-in type noises such as breaking glass, 
g metal, or forcing a door open. The Guardex 8000 pro - 
one story homes and offices up to 2000 square feet and 
commercial buildings up to 10,000 square feet. The 

dex 9300 with wireless remote sensor capability is avail - 
for multi -story homes and offices or single story with 
than 2000 square feet. Call the factory for more detailed 
nation. 

TURNS ON LIGHTS AUTOMATICALLY 
the first break-in type sound is detected, the system will 

ntly turn on lights, radio, or other electronic equipment 
you have plugged into the back of the alarm. These lights 
her equipment will remain on for a period of five minutes, 
automatically turn off. 

POWERFUL ELECTRONIC SIREN 
3uardex 8000 alarm is equipped with a loud built-in siren. 
ring the five minute period the lights or other electronic 
)ment has been activated, a second break-in sound is de - 
{d, (it can be only a second or two after the first break-in 
d) the built-in siren will start blasting for90 seconds. At the 
)f approximately 90 seconds the siren will shut off and the 

listens again. If another break-in sound is heard, the 
will come on for another 90 seconds. If no other break-in 

d is detected, the siren will stay off and at the end of the 
minute period the lights will shut off and the alarm in- 
:ly resets. 

ear control panel 
eins two standard AC 
receptacles for a table 
, spot lights, radio, etc.; 
nais for connecting 
nal outside siren and 
-up battery (not 
ded); entry delay time 
o/ and sensitity control. 

The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (63/4"x93/4"x8') 
and weighs less than 61/2 pounds. 

EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 

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

THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. 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-in 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 opportunity to purchase an alarm system 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 
every window and door from break-in. If you are not completely 
satisfied, 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 outside 
siren, add $24.94. (California residents add 6% sales tax.) 

(If you require more information, 
call during California business 
hours, Monday Friday) 

Dealer Inquiries Invited 

CALL TOLL FREE California residents: 
(800) 423-5499 (213) 889-1414 collect. 

GUARDIAN 
ELECTRONICS, INC. 

31133 Via Colinas, Dept. B. 

CIRCLE 48 ON FREE INFORMATION CARD 

Westlake Village, Calif. 91361 
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It was electronics time in Las Vegas. The 1980 Winter Consumer Electronics show 
had arrived and more than 65,000 retailers and distributors jammed the conven- 
tion center to capacity, while previewing the products that will soon be available 
to us. Much 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 exceptional. 

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

A flat -screen TV prototype from Sinclair. It will not be available this year, but the 
unit demonstrated was a working model. It fortells a whole new world of televi- 
sion. I believe the prototype unit I saw may finally introduce those large -screen, 
hang -on -the -wall color sets that have been so consistently predicted over the 
years and have, to date, not appeared. 

"The Source" 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 choice. It makes your terminal a part of 
a nationwide communications network that will permit you to talk or send mail to 
any other terminal for as little as $2.75 per hour. It provides a buying service that 
lets you order merchandise, charge it to your credit card, and have it delivered to 
your door. It's an information service with endless possibilities. And there's much, 
much more; but that will be the subject of a complete article in a future issue. 

Quasar presented a talking microwave oven. Again it's a prototype, but obvi- 
ously represents 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 will. Tell it to change channel and it will. And it's custom-tailored to your 
voice-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 course, it will probably be less expen- 
sive to buy multiple individual 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 satellite TV reception. In a truck with the antenna on the 
tailgate it was available for sale. The owner got his idea from the satellite -TV 
series currently running in Radio -Electronics. 

Last, but not least, was Kenwood's FM stereo receiver. It has a CRT display that 
shows you every station on the air in your area; displays call signs and frequen- 
cies; measures signal strength, 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 equipment 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 
that one. 
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the most automatic DMM you 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. 

s loaded with automatic features that save you 
me and make it so much easier to get accurate 
easurements. 
he Heathkit IM -2212 Digital Multimeter automati- 
illy puts you in the correct range for the measure- 
ents you're making. And it gives you accuracy 
)u can count on: ±0.2% on DC and ±0.4% on AC. 
hat's precision. 

he IM -2212 is super -fast, too. Response time on DC 
less than 3 seconds, so you're not standing around 
aiting for a reading. You get a large, clear digital 
adout of your measurement with decimal point 
utomatically 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 200,uA 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 -2212 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 

1_1 Catalog today or pick one up at your 
nearest Heathkit Electronic Center. 

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

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of 
Veritechnology Electronics Corporation) in major cities throughout the U.S. See your white pages. G X-376 

CIRCLE 100 ON FREE INFORMATION CARD 
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AC OUTLET CHECKER 
The AC outlet checker described by Wil- 

liam D. Kraengel, Jr., in the August 1979 
issue has a serious shortcoming which may 
lull its users into a false sense of security. 
All neon -lamp outlet testers of that type will 
indicate whether the neutral and grounding 
conductors are at the same potential, but 
none of them will measure the actual quali- 
ty of the ground. 

It is imperative that the grounding (green 
or bare wire) conductor be able to carry the 
full fault current, which would be 15 or 20 
amperes in a residential receptacle. To do 
that, the resistance to ground must be less 
than 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 

simple added check: De -energize the cir- 
cuit, and measure the resistance between 
the grounded (wider slot) terminal and the 
ground ing(round hole) terminal on a recep- 
tacle that has passed the neon -lamp test. 

That resistance should be less than 10 
ohms. It would be a good idea to measure 
the resistance between the grounding ter- 
minal on the receptacle and a known good 
ground, such as a water pipe or a ground 
rod; that resistance should 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, being made of aluminum 
with a copper or brass plating. Don't use 
them! The safest, most durable 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 articles on the 

two major videodisc systems, as well as 

updates and letters from other readers. I 

myself have managed to order a Magnavi- 
sion optical system machine through the 
aid of a friend. 

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 decision 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 familiar- 
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 

8010A 
$249 
$289 

wlrechargeable 
batteries 
(OPTION - 01) 

NEW 

8050A 
$329 
$379 

wlrechargeable 
batteries 

(OPTION - 01) 

NEW 
Model 8024A: 
The Investigator 

Nine functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1/R) 
logic level and 

continuity detect 
temperature (K -type 

thermocouple) 

8024A 
$219 

Peak hold on voltage 
and current functions 

Selectable audible 
indicator for 
continuity 
or level detection 

3% -digit resolution 

0.1% basic dc accuracy 

LCD display 

Overload protection 

FLUKE 
8010A and 8012A 

Large 31/4 -Digit LCD's - view in any light 

Conductance function - resistance to 10,000 MO 

AC measurements to 50 kHz and higher 

True RMS for ac accuracy 

Touch -Hold probe for tricky places (Y8008) 

Diode test and low power ohms 

AC or dc current to 10 amps with 8010A 

Resistance resolution to 0.0010 with 8012A 

Built-in batteries and charger (Option -01) 

8050A 
41/2 -digit multimeter 
microprocessor technology 

dB: That's right, direct readings in dam, 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 functions 

Model 8022A: 
The Troubleshooter 

Six functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 

31/4 -digit resolution 

0.25% basic dc accuracy 

LCD display 

Overload protection 

sirt""effi 

TOLL FREE HOTLINE 800-223-0474 
54 WEST 45TH STREET, NEW YORK, N.Y. 10036 212-687-2224 

8012A 
$299 

$339 
wlrechargeable 

batteries 
(OPTION - 01) 

Conductance function - resistance to 10,000 MO 

AC measurements to 50 kHz and higher 

True RMS for ac accuracy 

Touch -Hold probe for tricky places (Y8008) 

Diode test and low power ohms 

Built-in batteries and charger (Option -01) 

8022A 
$139 Model 8020A: 0.1% basic dc accuracy 

The Analyst LCD display 

Seven functions Overload protection 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1/R) 

3'4 -digit resolution 

Free Case 
Two year parts 
and labor warranty 

8020A 
$179 

ADVANCE.-_ 
ELECTRONICS-`-- 
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If you don't see your kind of 

electronic pliers here, 

I; 

Xce ite make MUM 'Mi.. 

Xcelite, long acknowledged as the work'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 
electronic products are born. 

The present range extends through 38 patterns and sizes including 13 new 
models for miniature electronics. Made n U.S.A. by the latest technology 
and quality controls, in one of the world's most modern electronic hand tools 
plants, Xcelite pliers set the standards for the industry. Yet the same.advanced 
production techniques make them competitively priced. 

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

Styles? What else could you possibly need: standard, midget, and taper nose diagonals; 

standard, very fine and extra thin needle nose; long and short nose; long, short and midget chain 

nose, with and without side cutters; side cutting; short flat nose; round nose; tip cutter wiring; 

cutting and looping; short nose tip cutting; tin bent nose; midget semi and full flush 
cutting; diagonal full flush cutting; and stainless diagonal cutting. 

You don't know what you can do with pliers until you know 
what Xcelite pliers can do for you. See your distributor and let 
him update you. 

'' 1 t 

The Cooper Group 
DOPER Electronics Division 

WELLER' W 155" XCELI TE' 
PO BOX 728. APEX NORTH CAROLINA 27502. 919362-7511 

CIRCLE 70 ON FREE INFORMATION CARD 
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Learningelectronk 

s 
is no picnic. 

At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 

18 
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;aid, "The best things in life 
was writing a song, not living 
is not just a bowl of cherries, 
know it. 

ht for what you get. You get 
fight for. If you want a 
practical, working knowl- 

:ctronics, come to CIE. 
learn electronics at home 

lg just 12 hard-working 
cek, two hours a day. Or, 
I rather go bowling? Your 
up to you. 
, you earn your diploma. It 
ded to you simply for putting 
But the hours you do put in 
your schedule, not ours. 
have to go to a classroom. 

oom comes to you. 

tronics training? 
he world depends on 
y. And the "brain" of 
y is electronics. Every year, 
the world over are finding 

to apply the wonders of 
> to control and program 
icing, processing...even to 
leisure -time products and 

nd the more electronics 
ns there are, the greater the 
)e for trained technicians to 
isticated equipment finely 
operating efficiently. That 

eer opportunities in the 
id beyond. 

IE training fits you? 
;r? Intermediate? Advanced? 
study courses are designed 

ous people at all entry 
)ple who may have: 
vious electronics knowledge, 
ve an interest in it; 
asic knowledge or experience 
tics; 
h working experience or 
ling in electronics. 
t start where you fit and fit 
I start, then go on from there 
iploma, FCC License and 

ople can be taught 
Cs. 
; no mystery to learning elec- 
t CIE you simply start with 
know and build on it to 
le knowledge and techniques 
you a specialist. Thousands 

aduates have learned to 
simple principles of elec- 

d operate or maintain even 
sophisticated electronics 
t. 

lalizes exclusively in 
Cs. 
[E? CIE is the largest 
;nt home study school that 
i exclusively in electronics. 
Ise. CIE has the electronics 
it's right for you. 
tg electronics is a lot more 
,orizing a laundry list of 

facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments 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 happens with 

CIE's Auto -Programmed® Lessons. 
Each lesson uses famous "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 

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. 

Pattern shown on 

oscilloscope screen 

is simulated. 

riMI MI BIB BIM MOfBM Ian Ella Mil Ma 

CIE Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

YES ...I want to learn from the specialists in electronics-CIE. Send me my FREE 
'CIE school catalog plus my FREE package of home study information. RE -85 

Print Name 

Address Apt. 

City 

State Zip 

Age Phone (area code) 

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

MAIL TODAY! 
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LETTERS 
continued from page 16 

on. True-there are different systems, but 
when software is made available it's pro- 
duced in both formats: Beta and VHS. That 
way, the buyer can select a recorder for its 
recording abilities rather than being penal- 
ized because 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. Those who want (or need) the extra 
features that Magnavision/Philips provides 
(such as freeze frame, lectures, art gallery 
tours, etc.) can buy that format, and would 
be willing to pay extra for the extra fea- 
tures. But the movies 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 would 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 throw up its hands and bypass the 
whole thing. And that would be a shame. 
WILLIAM RADFORD-BENNETT 
Washington, D.C. 

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

noticed requests for technical data for Tex- 
tronic and related test equipment. I have 
located the Air Force technical order num- 
bers for some of the more common oscillo- 
scopes and preamps on the surplus mar- 
ket, and have listed them below. To obtain 
those, individuals should write to the Gov- 
ernment Printing Office, Washington, D.C. 
for information on price and availability. 

Oscilloscopes: 
Tex. RM35 T.O. No. 33A1-13-76 
Tex. RM35A T.O. No. 33A1-13-177 
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. 33A1-13-247 
Tex. 585 T.O. No. 33A1-13-173 
Hickock 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. type K ... T.O No. 33A1-13-113 
Tex. type 53/54A No. 33A1-13-114 
Tex. type 53/54B No. 33A1-13-115 
Tex. type 53/54C No. 33A1-13-409 
Tex. type 53/54CA No. 33A1-13-116 
Tex. type 53/54G . No. 33A1-13-118 
Tex. type 53/54K No. 33A1-13-113 

CHARLES BROWN 

EINSTEINIAN IMPOSSIBILITIES 
Having made a list of extensive impossi- 

bilities in Einstein's special theory of rela- 
tivity, I notice that Dr. Howard Mark'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 farther 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., 
3997 Elkcam Blvd SE., St. Petersburg, FL 
33705; 

Janet 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 of a 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 
Phoenix 
METERMASTER 602/243-4111 

Tempe 
JENSEN TOOLS, INC. 602/968.6231 

CALIFORNIA 
Los Angeles 
METERMASTER 213/685-4340 

Palo Alto 
METERMASTER 415/988-0313 

San Diego 
METERMASTER 714/560-4841 

CONNECTICUT 
Middletown 

EIL/MANCIB DIVISION 203/346-6646 
FLORIDA 
Orlando 

PIONEER 305/859-3600 
Palm Bay 

EIL INSTRUMENTS, INC. 305/725-8300 
ILLINOIS 
Chicago 

METERMASTER 312/593-8650 
PIONEER 312/437-9680 

INDIANA 
Indianapolis 
PIONEER 317/849-7300 

MAINE 
Burlington 
EIL/MANCIB DIVISION 617/272-9450 

MARYLAND 
Baltimore 
PIONEER 301/792-7500 

Gaithersburg 
PIONEER 301/948-0710 

Timonium 
EIL INSTRUMENTS, INC. 301/252-1260 

MICHIGAN 
Ann Arbor 
PIONEER 313/455-9090 

Livonia 
PIONEER 313/525-1800 

MINNESOTA 
Minnetonka 
PIONEER 612/935-5444 

NEW JERSEY 
Fairfield 
AMPOWER 201/227-7720 

NEW YORK 
Great Neck 
INSTRUMENT MART 516/487-7430 

Long Island 
EIL INSTRUMENTS, INC. 516/231-6333 

New York 
ADVANCE 212/687-2224 

Rochester 
AMPOWER 716/377-1020 

NORTH CAROLINA 
Greensboro 
PIONEER 916/273-4441 

OHIO 
Cleveland 
PIONEER 216/587-3600 

Dayton 
PIONEER 513/898-7166 

OREGON 
Portland 
WESTCON, INC. 503/283-0132 

PENNSYLVANIA 
Philadelphia 

PIONEER 215/674-4000 
EIL INSTRUMENTS INC. 215/357-7733 

Pittsburgh 
PIONEER 412/782-2300 

TEXAS 
Dallas 
PIONEER 214/386-7300 

Garland 
METERMASTER 214/271-5671 

Houston 
METERMASTER 713/988-5555 
QUALITY INSTRUMENT LABS, INC. 
713/524-0528 

VIRGINIA 
Alexandria 

EIL INSTRUMENTS, INC. 703/354-4330 
Virginia Beach 

EIL INSTRUMENTS, INC. 804/449-3746 
U.S.A. 
ADVANCE ELECTRONICS 800/223-0474 
(except New York) 

AMPOWER 800/526-2514 
(except New Jersey) 

KEITH LEY 
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 '11t 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 -coded and clearly marked. 

components are on a single PC board that's mounted to the faceplate, permitting the vital electronics 
t" free of the backing and protecting them from jolts. Yet the whole unit weighs a mere 283g (10 oz.) 
)f the lightest units around. 

use. Our 15mm (0.6") LCD display is 60% larger than that of many other pocket DMMs. Both 
nd function are easily selected with one hand-no complicated pushbuttons. And a rear panel mount - 
w lets you use the 130 while it's mounted to a stand or special holder, even without taking it out of its 

carrying case. 

it 130 DMM With all the hand-held DMMs around 
givesthese days, it can be tough to pick the 

u 0/}Orone that's best for you. Some are just too basic; others 

Jv/ Jj\7 have a lot of high-priced frills that you may not want. Our 
Model 130 Digital Multimeter makes that choice a lot easier 

ura a 10í\. because it was designed with your needs in mind. 
`,/Accurate. The 130 is five times more accurate than many 
comparably priced analog VOMs, and it also compares 

1 e a 1igge1 favorably with other, more expensive hand-held DMMs. Its g basic 0.5% DCV accuracy is probably as much as you'll need 
outside of lab situations, so you don't have to pay for more than 

1 la easier you want. That's long term accuracy-only one calibration p y/ adjustment is required, once a year. 

ntrols and li hter enoughRugge b tlt the be tough 

g enough to take it in real -world situations. The 
/ case is 2.5mm (.100") thick and made of high 

Keithley quality. Like all Keithley products, ìthat's no fluke precision components and user -oriented design 
are built right in to the 130. Full overload pro- 

a 10A current range, auto zero and auto polarity round out the list of standard features. And a full 
accessories expands its capabilities to 40kV, 200A and 700MHz. But the real measure of Keithley value 
we give you all this performance at a sensible price. 

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

¡ailable through 
cal distributor. 

e. Prices and specifications 
hange without notice. 

(CASE EXTRA) 

200 Sl 

ACA ion 
M4, 

D 
-6 

(11 o o 
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Beckman Instruments 
Models Tech 300 and 310 
Digital Multimeters 

CIRCLE 101 ON FREE INFORMATION CARD 

BECKMAN INSTRUMENTS, INC. (2500 HARBOR 
Blvd, Fullerton CA 92634) has been making 
test instruments and precision components of 
many kinds for a long time. They're now mak- 
ing a complete line of digital multimeters. One 
pair of almost twin meters are designed and 
priced especially for electronic technicians and 
hobbyists in all fields. These 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're 
almost identical. The readout is a highly legi- 
ble 3.5 digit liquid crystal display. 

The Tech -300 has a total of 27 ranges for 
seven functions, while the Tech -310 has 27 
ranges, plus an additional 10 -ampere current 
range. 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 bottom. Those 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 rugged -looking and the probes 
have protective collars on the end to keep fin- 
gers out of things. 

Both meters measure DC volts on 5 ranges 
from 200 mV up to 1500 V with an accuracy of 
0.25% for the Tech -310 and 0.5% for the 
Tech -300. AC volts are measured on the 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. Alternating and direct 
current are measured in 5 ranges (6 ranges on 
the Tech -310) from 200 microamps to 2 amps 
with the Tech -300 and 10 amps with the Tech - 
310. There are 5 resistance ranges, from 200 
ohms to 20 megohms. All are low -power ohms 
with a maximum in -range voltage of 250 mV. 

For diode/transistor testing, a special range 
is used, marked with a diode symbol. That 
applies up to 2.0 volts across the junction. If 
the junction is reverse -biased, oL appears on 
the display indicating 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 resolution of 
0.1 mV. The current flowing is limited to 5 

mA by a constant -current source. That pro- 
tects transistors from damage. Junctions may 
be tested in -circuit with as little 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 anything less than twice 
the range chosen, an ohms (omega) symbol 
will appear instantly in the upper left corner of 
the display. It tells you that the circuit does 
have continuity. A fraction of a second later 
(1/4 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 anything 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 rectangular battery and an average life 
of 1600 hours or 2 years is claimed for a com- 
mon zinc -carbon battery (with an alkaline bat- 
tery, up to 2,000 hours). The low battery indi- 
cation is a blinking decimal point. When that 
appears, there is approximately 200 hours of 
battery life left. 

Practically 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 
parts 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 warranty is 
given, which includes calibration. 

The high accuracy of those two meters is 
obtained by the use of special thin-film IC - 
type voltage divider networks. They are used 
on all functions. All of the inputs are protected 
against overload including the resistance 
ranges, which can withstand up to 300 VDC or 
RMS AC. The current inputs are protected 
against overload by a 2 -ampere fuse, except for 
the 10 -ampere range on the Tech -310. That 
input 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 MHz AC currents up to 
1000 amps, with a current -clamp -type probe. 
Also available are a set of deluxe test leads and 
two carrying cases. The meter case itself is a 
tough plastic that is claimed to withstand a 
drop of 6 feet to a hard surface. It has a retract- 
able bail that is used for a bench -rest, or can be 
flipped around to make a carrying handle. 

The price is quite reasonable for instruments 
of this quality: $110.00 for the Tech -300 and 
$140.00 for the Tech -310. The Beckman com- 
pany has a wide reputation for making quality 
instruments and precision components and 

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

We checked our meters out on TV sets and 
assorted semiconductors, 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 THE MOTION PICTURE IN- 
dustry was the widespread profileration of 
home television: Box-office receipts plum- 
meted. Then Hollywood discovered that, rath- 
er than a threat, TV was a logical medium to 
exploit with the made -for -television movies. 
Now, a new threat appears to have emerged: 
the home video recorder. 

The home video machines are available in 
two hotly -contested formats: Beta and VHS. 
At the present time, there seems to be an indi- 
cation that VHS is winning. We decided to 
have a look at one of the better VHS machines, 
the 6700U video cassette recorder from JVC. 
In addition, JVC offers a matching Vidstar 
color camera that can turn the video cassette 
recorder into an instant home movie cam- 
era.... but more about that later. 

The HR -6700U VCR weighs in at 31 

pounds, and is a videophile's delight! Hand- 
some in appearance 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 recording from a standard two-hour 
T-120 video cassette. Slow motion at Vi5 to 1/3 

normal speed shows no degradation or noise on 
the signal; and even still playback is available 
for "freeze-frame" fans! 

The secret behind the quality of slow -speed 
video recording is the recording -head comple- 
ment. Most competitive recorders use the 
same heads for recording a variety of speeds. 
Because of that tradeoff, non-standard speeds 
suffer distortion. The HR -6700U features six 
separate recording heads, providing a much 
higher density of information. Both picture 
and sound are enhanced using that technique 
at both slow and normal speeds. 

Crosstalk distortion is also minimized by an 
advanced H -aligned format that allows noise- 
less double -speed playback in the normal (two - 

continued on page 32 
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10 to 30 MHz oscilloscopes with more 
performance 
and reliability 

than you 
ever thought 

possible. 

iy to see why LEADER 
;copes are now specified more 
,er. More performance and 
for less cost ...with immediate 
ies from over 100 stocking -- 
itors. They also come with 
;t two-year warranty in the surni y... backed by efficient 
service depots on the 

id West Coasts. 

ull-range of reliable, 
tedium bandwidth 

oscilloscopes. 
.R's oscilloscope line includes 11 

single and dual trace versions, 
ch or field use. All models offer 
;hensive triggering controls, TTL 
cible Z-axis modulation, front 
race alignment control and 
ient, color -keyed front panel 
Probes are furnished with every 
scope and options include probe 
is, carrying cases, front panel 
and rack mounting adapters. 

1Hz delayed sweep - 
$1,530. 

5B is a compact, precision 
cope at a moderate price. Using 
4 -inch CRT with parallax -free 
graticule, it features 5 mV 

'ity and delayed sweep for 
p and measuring complex 
rms. Also has 120 ns signal 
rigger hold -off and x -y 
Dn at full sensitivity. 

) MHz with signal 
delay -$1,100. 

,0 combines a 11.7 ns rise time 
nV sensitivity and 120 ns signal 

he 
risa 

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

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 MO (35 pFd) 
input impedance. 
Automatic or external 
triggering, X5 sweep 
magnifier, 10 mV/cm Oscilloscopes, frequency counters, 
sensitivity and add/ function generators, video and 
subtract modes. audio instruments ...a LEADER 

instrument for almost every need. 

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/cm to 0.1 ps/cm. 
Auto or normal triggering. Z-axis 
modulation. (Single trace version, 
LBO -513, $495.) 

20 MHz battery /ac 
portable -$950. 

LBO -308S provides lab performance 
and high reliability in field service 

applications. Sensitivity is 2 mV 
with a complete set of triggering 
controls and 18 sweep ranges to 
0.1 us/div. with X5 magnifier. 
Compact, lightweight with 3 -inch 

rectangular, internal graticule 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 

"ALOG CIRCLE 3 ON FREE INFORMATION CARD 

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 

When Quality Counts 

LEADER 
Instruments Corporation 

380 Oser Avenue 
Hauppauge, N.Y. 11787 (516) 231-6900 

Regional Offices: 
Chicago, Los Angeles, Dallas. 
CIRCLE 43 TO BE CONTACTED 
BY LOCAL DISTRIBUTOR 
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0004'. 

JUST WRAP -WIRE WRAPPING 
TOOL 

WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 

JW-1-8 BLUE WIRE $14.95 

JW-1-W WHITE WIRE $14,95 

JW-1-Y YELLOW WIRE $14.95 
JW-1-R RED WIRE $14.95 

JUST WRAP REPLACEMENT ROLLS 

R-JW-B BLUE WIRE 50 ft. Roll $2.98 
R-JW-W WHITE WIRE 50 ft. Roll $2.98 

R-JW-Y YELLOW WIRE 50 ft. Roll $2.98 

R-JW-R RED WIRE 50 ft. Roll $2.98 

UNWRAP TOOL FOR JUST WRAP 
JUW-1 UNWRAPPING TOOL $3 49 

JUST WRAP HIT 

JWK-6 I JUST WRAP Kl I 
I $24 95 I 

\I 

"HOBBY" WIRE WRAPPING 
TOOL BATTERY POWERED 

(BW -2630 FOR AWG 26-30 I $19.95 I 

Use "C" size NICAD Batteries, not included. Bits 
not included. 

BT -30 BIT FOR AWG 30 $3.95 

8T-2828 BIT FOR AWG 26-28 $7.95 

PRE- STRIPPED 
WIRE WRAPPING 
WIRE 
Wire for wire wrapping, 
AWG.30 (0.25mm) 
KYNAR' wire, 50 wires 
per package stripped 
1" both ends. 

KºNAP PE NNWAU 

UNWRAP 

HOBBY WRAP TOOLS 

4,2," 

WSU-30 REGULAR WRAP $6.95 

WSU-30M MODIFIED WRAP $7.95 

0.010 
30 50-010 
30W 50-010 

0010 

30 AWG blue W,,e. 1 Lon - 

30 AwG Red e. 1 tong 

WPM 
E17 
UMW 

BlJn:a+AY .xL+1 BEllEM KIM 
M/1211Mill MiläZIEMEIZMINEME7I+3 

MIEIZEMIZZIOC SHIM 
EMIR 
EilEM 

MillEMEZEMCM MEW EMI MEMEI 
MIIIMME II MIS KIM 

WEB 
MINIMMMMUIMEMI IIIEMB 

EIEM 
IJJMNIYAaGDP.1 «MI 

+ +MEinG IIE1«11 
WE» 

Wrrl.^[Qe.+7 

30 Y 50 020 

30 R80-020 
30-8 50 530 

Y 50-030 
OW50030 

30-R 50.030 
8 50 040 

30 Y 50-040 
30 W 50 040 
30R-50.040 

850050 
30 Y 50 050 

30 AwG Red Wue 3 ion_ 

30 B 50060 
30Y 50-060 

8.50-060 3 AWG Red Wne 6 Lon 

TRI -COLOR DISPENSER 
WD -30 -TRI TRI -COLOR DISPENSER $5.95 

R -30 -TRI I REPLACEMENT ROLLS I $3.951 

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

WO -30-R RED WIRE $3.95 

DISPENSER REPLRCERIEDT ROLLS 
R -30B-0050 30 -AWG BLUE 50 FT. ROLL $1.98 

R -30Y-0050 30 -AWG YELLOW SOFT. ROLL $1.98 
R -30W-0050 30 -AWG WHITE 50 FT. ROLL $1.98 

R -30R-0050 30 -AWG RED 50 FT ROLL $1.98 
-KYNAR NN : T 

HOOK-UP WIRE 

HK -18 18 AWG 25 FT. SOLID CONDUCTOR $1.20 

HK -20 20 AWG 25 FT. SOLID CONDUCTOR S .98 
HK -22 22 AWG 50 FT. SOLID CONDUCTOR $1.35 

HK -24 24 AWG 50 FT. SOLID CONDUCTOR $1 35 

HK -26 26 AWG 50 FT. SOLID CONDUCTOR 

SHK-18 18 AWG 25 FT. STRANDED CONDUCTOR 

$1.35 

$1.20 

SHK-20 20 AWG 25 FT STRANDED CONDUCTOR $ .98 

SHK-22 22 AWG 50 FT. STRANDED CONDUCTOR $1 35 

SHK-24 24 AWG 50 FT STRANDED CONDUCTOR $1 35 
SHK -26 26 AWG 50 FT STRANDED CONDUCTOR $1 35 

111BOMMO1 

51RAIGHTEN PINS RELEASE 

RIBBON CABLE ASSEMBLY SInGLE Eno 
26 AWG Rainbow Coded flat cable. 

SE 14-24 WITH 14 PIN DIP PLUG 
24" LONG (609MM) $3,55 

SE 14-48 WITN 14 PIN DIP PLUG 
48" LONG (1218MM1 $4.25 

SE 16-24 WITH 16 PIN LONG DIP PLUG 
24" LONG (609MM) $3.75 

SE 16-48 WITH 16 PIN LONG DIP PLUG 
45" LONG (1218MM1 $4.45 

DIP PLUG WITH LOUER FOR USE 

WITH RIBBON CABLE 

14-PLG 14 PIN PLUG & COVER $1.45 
16-PLG 16 PIN PLUG & COVER $1.59 

:1IAN iliY 01000 2 COVERS 

RIBBON CABLE ASSEMBLY DOUBLE Eno 

DE 14-2 WITH 14 PIN DIP PLUG - 2" $3.75 
DE 14-4 WITH 14 PIN DIP PLUG - 4" $3.85 
DE 14-8 WITH 14 PIN DIP PLUG -8" $3.95 
DE 14-12 WITH 14 PIN DIP PLUG - 12" $4.07 
DE 14-16 WITH 14 PIN DIP PLUG - 16" $4.12 
DE 14-24 WITH 14 PIN DIP PLUG -24" $4.15 
DE 16-2 WITH 16 PIN DIP PLUG - 2" $4.15 
DE 16-4 WITH 16 PIN DIP PLUG -4" $4.25 
DE 16-8 WITH 16 PIN DIP PLUG - 8" $4.35 
DE 16-12 WITH 16 PIN DIP PLUG - 12" $4.47 
DE 16-16 
DE 16-24 

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

$4 52 
$4.55 

DE 24-6 WITH 24 PIN DIP PLUG -6" $6.05 
DE 24-8 
DE 24-12 
DE 24-16 

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

$6.50 
$6.90 
$7.10 

DE 24-24 WITH 24 PIN DIP PLUG - 24" $7.70 

DIP SOCKETS 

14 DIP 14 PIN DIP SOCKET $0.79 
16 DIP 16 PIN DIP SOCKET $0.89 
24 DIP 24 PIN DIP SOCKET $1 49 

36 DIP 36 PIN DIP SOCKET $2.49 
40 DIP 40 PIN DIP SOCKET $2.99 

lath DIP IC INSERTION TOOLS 
WITH PIN STRAIGHTNER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

PICK UP INSERT 

INS -1416 14-16 PIN 
DIP/IC INSERTER 

mos, Lmos -SAFE 
GROUND STRAP NOT INCLUDED 

MOS-1416 14-16 PIN, MOO 
CMOS SAFE INSERTER 

$7.95 

MOS-2428 24-28 PIN, MOS 
CMOS SAFE INSERTER $7,95 

36-40 PIN C11105 -SAFE 
IC INSERTION TOOL 

Aligns bent out pins. Includes terminal lug for at- 
tachment of ground strap. 

GROUND STRAP NOT INCLUDED 

MOS-40 36-40 PIN CMOS SAFE 
INSERTION TOOL $7 95 

DIP IC EXTRACTOR TOOL 

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

EX -1 I EXTRACTOR TOOL I $1.49 I 

24-40 CMOS -SAFE EXTRACTOR TOOL 

Removes 24-40 pin IC's, .600" centers. C-MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

EX -2 I CMOS SAFE EXTRACTOR TOOL I $7.95 

MINIMUM ORDER $25.00, SHIPPING CHARGE 2.00 N.Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner St Bronx N Y 10475 (212) 994 6600 Telex 125091 
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PRB-1 DIGITAL LOGIC PROBE 
DC l0> 50 MH2 Automatic threshold 
10 N.C. pulse response resetting 
120 K it Impedance Compatible with ell logic 
Automatic pulse atnichlnq lamllles 4-15 VDC 
ío50 tic Range ..landed to 15.25VDC 

PA adter Automatic melting memory a Soppor O. PI. l0 2 70 Hoc 
Open circuit detection No switche/no calibration 

PRB-1 
I DIGITAL LOGIC PROBE I $36.951 

PROTOTYPE BOARD 1m-100 
TERMINALS: 1,020 TEST POINTS. 188 separate 5 
point terminals, plus 2 horizontal bus lines of 40 com- 
mon test points each. 
SIZE: 61/2" Wide, 5" Long. 

I CM -1001 MODULAR PROTOTYPE BOARD 1525 95 

rattle MO PROTOTYPE BOARD Cm -200 
TERMINALS: 630 TEST POINTS. 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE: 6" Wide. 31/2" Long. 

I CM -2001 MODULAR PROTOTYPE BOARD! $16 45 
1 

M-400 

: 

CM -500 

PROTOTYPE BOARD Cm-300,CM-400 
CM -300 and CM -400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie -points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW-50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
1191, in. wide). 

CM -300 MODULAR PROTOTYPE BOARD $9 95 

CM -400 MODULAR PROTOTYPE BOARD $2.45 

MODULAR BUS STRIP 
CM -500 is a bus strip to be used in conjunction with 
CM -300 and CM -400 for distribution of power and 
common signed lines. Two separate rows of common 
terminals, grouped into clusters of five. All contact 
sockets are on a .100 in. square grid. 

CM -500 1 MODULAR BUS STRIP $1 95 

JUMPER WIRES 
50 Preformed wires, from 11/2 to 4 inches, 20 AWG 
solid wire, white insulation. 

RW-50 1 JUMPER WIRES $2.98 
1 

"CLIP ARD STRIP" TOOL 
For cutting and stripping 1 in. insulation from 30 
AWG wire. 

CAS -1301 CLIP AND STRIP 51 98 
THE ABOVE CUT AND STRIP TOOL. IS NOT APPLICABLE 

FOR MVI ENE OR TEFLON INSULATION 

mini SHEAR 

MS -10 MINI -SHEAR $4.95 

mini SHEAR WITH SAFETY CLIP 

MS -20 I MINI -SHEAR WITH CLIP 
1 

$5.95 I 

VACUUM OISE 

ABS construction, 11/2 in. wide jaws. 

V V-1 1 VACUUM VISE I $3.49 I 

WIRE WRAPPIAG HITS 
WH2,WH3,WH-4 
WK2-B WIRE -WRAPPING KIT !BLUE) $12.95 
WK -2-Y WIRE -WRAPPING KIT(YELLOW) $12.95 
WK -2-W WIRE -WRAPPING KIT (WHITE) $12.95 
WK -2-R WIRE -WRAPPING KIT (RED) $12.95 

WK -3B (BLUE)] WIRE -WRAPPING KIT $16.95 

WK -48 (BLUE)! WIRE -WRAPPING KIT I $25.991 

WIRE WRAPPIAG HIT WR -5 

BW -630, WSU-30M, CON -1, EX -1, INS -1416, TRS-2, 
MS -20, 14, 16, 24 and 40 DIP sockets, WWT-1, 
WD- 30 -TR 1, H -PCB -1. 

WK -5 I WIRE-WRAPPII.IG KIT I $74.95 I 

PC BOARD 
4 x 4.5 x If. in. board, glass coated EPDXY laminate, 
solder coated 1 oz. copper pads. The board has pro- 
vision for a 22/44 two sided edge connector..156 in. 
spacing. Edge contacts are non -dedicated for maxi- 
mum flexibility. 
The board contains a matrix of .040 in. diameter 
holes on .100 in. centers. Component side contains 
76 two -hole pads. 

Two independent bus systems are provided for volt- 
age and ground on both sides of the board. 

I H -PCB -1 I HOBBY BOARD 
1 $4 99 

1 

TENURIAL BOARD 
.062 thick glass coated epoxy laminate. Outside di- 
mensions 6.3 in. x 3.94 in. Not plated. 

I A - PC 01 I TERMINAL BOARD 1 $3.45 I 

PC BOARD 
Same specifications as A -PC -01 except matrix pat- 
tern is copper plated and solder coated on one side. 

IA -PC -02 I PRINTED CIRCUIT BOARD I $5.95 J 

PC BOARD 
Same specifications as A -PC -01. Each line of holes 
is connected with copper plated and solder coated 
parallel strips on one side. 

I A- PC -031 PRINTED CIRCUIT BOARD 1 $5.95 
1 

PC BOARD 
Same specifications as A -PC -01. One side has hori- 
zontal copper strips, solder coated. Second side has 
vertical parallel bars. 

A- PC -041 PRINTED CIRCUIT BOARD 
I 

$7 95 

PC BOARD 
The A -PC -05 features numbered contacts for easy 
reference along with a numbered matrix for easy 
hole locations. Made of .062 in. thick epoxy lami- 
nate. 4.5 in. x 5 in. Edge Connector Board. 

I A-PC4151 PRINTED CIRCUIT BOARD 1 $5 45 
I 

Same as A -PC -05 except outside dimensions are 4.5 
in. x 6.5 in. Edge Connector Board. 

IA -PC -061 PRINTED CIRCUIT BOARD I $6 95 I 

Same as A -PC -05 except outside dimensions are 4.5 
in. x 7 in. Edge Connector Board. 

I A -PC -07 1 PRINTED CIRCUIT BOARD 1 $8.95 11 

rn-t 

moro sjr 
tlsu 

TERmInALS 

WWT-1 SLOTTED TERMINAL $4 98 

WWT-2 SINGLE SIDED 
TERMINAL 98 

WWT-3 IC SOCKET TERMINAL $4 98 

WWT-4 DOUBLE SIDED 
TERMINAL $1.98 

(__--1- 
TERMIRRL IASERTIRG TOOL 
For inserting WWT-1, -2, -3 and -4 terminals. 

1 
INS -1 1 INSERTING TOOL 

1 $2.49 I 

Mai NO P.L. B. TERMIMIL STRIPS 

TS- 4 4 -POLE $1 39 
TS- 8 
TS -12 

8 -POLE 
12 -POLE 

$219 
$2 99 

MODULAR TERMIRAL STRIPS 

TS-6MD 2 -POLE 

Pe"7_181r241S 7 

1 1 111' / 

PC CARD GUIDES 

I TR -1 I CARD GUIDES I $1.89 J 

QUANTITY - ONE PAIR (2 PCS.) 

PC CARD GUIDES 8 BRACKETS 

TRS-2 1 GUIDES & BRACKETS 

QUANTITY -ONE SET (I PCS ) 

$3 79 

PC EDGE CORRECTOR 
44 pin, dual read-out, .156 in. spacing, wire -wrap- 
ping. 

CON -71 P.C. EDGE CONNECTOR 1 $3 49 J 

MINIMUM ORDER $25.00 SHIPPING CHARGE 2.00 N.Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner St Bronx N Y 10475(2.?) 994-6600 Telex125091 
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ÇPQINUOUli iMIND 

An introductory 
Electronics 

ELECTRONICS DESIGNERS' HAND- 
BOOK. Edited by L. J. Giacoletto. 2nd Ed. 
2,344 pp., 1,686 illus. 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! 
231/494 Pub. Pr., $56.50 Club Pr., $41.50 

STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS, 11/e. By D. G. Fink 
and H. W. Beaty. 448 pp., 1,414 illus. 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, accurate, timely, and reliable facts and 
how-to on the generation, transmission, dis- 
tribution, control, conversion, and application 
of electric power. 
209/74X Pub. Pr., $49.50 Club Pr., $38.00 

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL: 

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, Ve. By R. H. Eck - 
house, Jr 
787/026 Pub. Pr., 521.95 Club Pr., $17.75 

UNDERSTANDING OSCILLOSCOPES AND DIS- 
PLAY WAVEFORMS. By K. W. Sessions & W. A. 

Fischer. 
787/786 Pub. Pr., 517.95 Club Pr., $14.50 

THE SEMICONDUCTOR MEMORY BOOK. By Intel 
Marketing Communications. 
788/391 Pub. Pr., $14.95 Club Pr., 512.70 

MICROPROCESSOR APPLICATIONS MANUAL. 
By Motorola Semiconductor Products. Inc. 
435/278 Pub. Pr., $38.00 Club Pr., 526.50 

NATIONAL ELECTRICAL CODE HANDBOOK, 
16/e. By J. F McPartland 
456/909 Pub. Pr., $19.95 Club Pr., $14.50 

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., 519.50 Club Pr., $14.50 

NOISE REDUCTION TECHNIQUES IN ELEC- 
TRONIC SYSTEMS. By H. Ott. 
769/63X Pub. Pr., $21.25 Club Pr., $15.50 

THE DESIGN AND DRAFTING OF 
PRINTED CIRCUITS. By D. Lindsey. 196 
pp., 100 illus. For everything you need to know 
and understand about design phases that PC 
artworks go through, from schematics to the 
finished PC, your best all-around guide is this 
fully illustrated new teaching tool. 
054/304 Pub. Pr., $26.95 Club Pr., $21.00 

ELECTRONICS DICTIONARY. Edited by J. 
Markus. 4th Ed., 768 pp., 1,173 illus., 17,090 
terms. With the new edition of this world- 
renowned dictionary you'll be able to quickly 
find the meaning and correct usage of any 
electronics term, no matter 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 
illus. Compact, concise, highly concentrated, 
and containing a storehouse of information, 
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- 
der, Texas Instruments Incorporated, 172 pp., 
illus. The book describes current electronic 
displays by family types, discussing all as- 
pects of their operation, application, and cir- 
cuit requirements. You cover photometry and 
contrast enhancement, together with the fun- 
damentals of such critical components as 
mounts and drives, interface requirements, 
and other necessary engineering information. 
095/108 Pub. Pr., $19.50 Club Pr., $15.95 

DIGITAL FILTERS. By A. Antoniou, 524 pp., 
illus. This all-inclusive, up-to-date treatment 
guarantees your thorough understanding of 
today's digital filters and the theories, tech- 
niques, and procedures you'll be using in 
their analysis, design, and implementation. 
The book gives you many design examples, 
together with the numerous possible ap- 
proaches and engineering tradeoffs relating 
to their hardware implementation. 
021/171 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 illus., 70 tables. It gives 
you all the technical electronic information you 
need -from the factual foundations of elec- 
tronics to the latest technical advances in op- 
toelectronics, large scale integrated circuits, 
digital logic, microprocessors, and comput- 
ers. Hundreds of formulas, graphs, charts, 
and tables. 
786/550 Pub. Pr., $19.95 Club Pr., $16.95 

RADIO HANDBOOK. By W. I. Orr, 21st Ed., 
1,135 pp., 1,364 illus. Now completely up- 
dated, expanded, and more deserving than 
ever this profusely illustrated reference gives 
you everything you need to know to under- 
stand, design, use, and experiment with every 
circuit and piece of equipment. (All recent 
technological breakthroughs are covered). 
772/630 Pub. Pr., $21.50 Club Pr., $16.60 

TRANSFORMER AND INDUCTOR DE- 
SIGN HANDBOOK. By W. T. McLyman, 428 
pp., illus. User -oriented throughout, it covers 
everything from transformer design and in- 
ductor design with dc, power inductor design, 
designing for regulation, inductor design 
without dc, constant voltage transformer, cur- 
rent and three-phase transformer, to applica- 
tion of magnetic components in power elec- 
tronics. 
786/755 Pub. Pr., $35.00 Club Pr., $26.50 
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r to new members of the 
Control Engineers' Book Club 

OK OF ELECTRONICS CAL - 
INS FOR ENGINEERS AND 
IANS. Edited by M. Kaufman and 
ran. 653 pp., 725 illus. This first 
sive tool of its kind includes hun- 
)rked-out problems in analog and 
lits. Includes more than 700 dia- 
les, tables, and graphs. 
Pub. Pr., $24.50 Club Pr., $18.95 

IMPUTER -BASED DESIGN By 
nan. Expanded 4th printing, 604 
0 photos and other illustrations Do 
st day-to-day designs, as well as 
rcreative and special designs, 
new microcomputers and the spa- 
)" help you get here! 
Pub. Pr., $26.95 Club Pr., $18.95 

ECTRONICS 
d Analog Circuits and 
By J. Millman. 881 pp., 700 illus. 
ook takes you step by step from a 
mowledge of a semi -conductor, to 
ending of the operation of devices, 
o an appreciation of how these are 
) form micro -electronic chips. 
Pub. Pr., $24.50 Club Pr., $19.50 

:ROCOMPUTER HARDWARE 
By G. D. Kraft and W. N. Toy. 514 
otos, diagrams, figures. The swing 
designing and using small-scale 
as computing components, this is 
to doing just that! With what you 

)w, plus the skills you'll gain here, 
ty ahead as the whole field of com- 
es towards distributed processing 
stems! 
Pub. Pr., $19.95 Club Pr., $16.95 

NTEGRATED CIRCUITS AND 
3NAL AMPLIFIER AND OP- 
RONIC CIRCUIT DESIGN. 
I. Norris. 206 pp., 400 illus. Having 
nount of case -tested data, proven 
worked -out circuit designs, and cir- 
is handy saves you valuable time for 

more vital, areas of creative de- 
;uts down costs in all areas! 
Pub. Pr., $21.50 Club Pr., $15.95 

INTRODUCTION TO RADAR SYSTEMS, 
2/e. By M. I. Skolnik. 698 pp., 244 illus. This 
new edition of a widely used text on radar from 
the systems engineer's point of view brings 
you full 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 illus. 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. 
654/298 Pub. Pr., $21.95 Club Pr., $17.50 

ELECTRONICS ENGINEER'S HAND- 
BOOK. Editor -in -Chief, D. G. Fink. 2,104 pp., 
2,026 illus. 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 illus. Blue- 
prints every important phase of printed circuitry. 
Provides the information you need to establish a 
production facility and control the processes. A 
virtual encyclopedia in the field, five major sec- 
tions cover engineering, fabrication, assembly, 
soldering, and testing. 
126/089 Pub. Pr., $32.50 Club Pr., $24.50 

ENGINEERING FUNDAMENTALS FOR 
PROFESSIONAL ENGINEERS' EXAM- 
INATIONS, Second Edition. By L. M. 
Polentz, 416 pp., 326 illus. Here-in this single 
volurpe-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 PE. 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 

YOU should join now! 
lOOKS IN YOUR FIELD-Books are selected from a wide range of 
rs by expert editors and consultants to give you continuing access to 
i books in your field. 
VINGS - Build your library and save money too! We guarantee say -- 
least 15% off publishers' list prices on every book. Usually 20%, 25% or 
ler! 

US BOOKS-You will immediately begin to participate in our 
Book Plan that allows you savings between 70-80% off the 
her's price of many books. 

'NIENCE -14 times a year you receive the Club Bulletin FREE, fully 
e the Main Selection and alternate selections, together with a dated 
d. If you want the Main Selection, you simply do nothing - it will be 
automatically. If you want an alternate selection-or no book at 
simply indicate it on the regular reply card and return it by the date 

You will have at least 10 days to decide. If, because of late mail 
If the Bulletin you should receive a book you do not want, just return 
lub's expense. 

Aber, you agree only to the purchase of four books (including your 
tion) over a two-year period. 

r 

V 

any one 
of these great 

professional books 

for $ 89 
only 

values up 
to $56.50 

Special $1.89 premium 
book comes to you 

with your first 
club selection 

MAIL THIS COUPON TODAY -i 
Electronics and Control Engineers' 
Book Club 
PO. Box 582, Hightstown, New Jersey 08520 
Please enroll me as a member and send me the two books 
indicated, billing me for my first selection only at the 
discounted member's price, plus local tax, postage and 
handling. If not satisfied, l may return the books within 10 
days and my membership will be canceled. I agree to 
purchase a minimum of 3 additional books during the 
next 2 years as outlined under the club plan described in 
this ad. Membership in the club is continuous but can- 
celable by me at any time after the four book purchase 
requirement has been fulfilled. 

Write Code # of Write Code # of 
PREMIUM selection here FIRST selection here 

Orders from outside the U S. must be prepaid with inter- 
national money orders in U.S. dollars. 

Signature 

Name 

Address 

City 

State Zip 
This order subject to acceptance by McGraw-Hill. All 
prices subject to change without notice. Offer good only 
to new members. A postage and handling charge is 
added to all shipments. E33421 

J 
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This is easy - 
anyone can solder 

WITH 
KESTER SOLDER 

KESTER 
SOLDER 

Handymen! Hobbyists! 
DO-IT-YOURSELFERS! 
Let Kester Solder 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 Solder go "First Class" - use Kester Solder. 

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

KESTER SOLDER 
Litton 4201 WRIGHTWOOD AVENUE/CHICAGO. ILLINOIS 60639 
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HOLD IT! 
Anywhere you 
want it. 

PanaVise tilts, turns, rotates. 
One quick turn of the control 
knob and you securely position 
your work exactly where you 
want it. Holds firmly but gently 
the most delicate electronic 
parts and P. C. boards. 

Whether you're into building 
home electronics, trouble 
shooting, or professional serv- 
icing ... you'll wonder how 
you got along without this mod- 
estly priced 'extra hand.' 

Model 396 Wide Opening PanaVise 
shown. An ingenious variety of other 
interchangeable bases, holders and 
accessories also available. See your 
electronics distributor, or write 
for FREE brochure. 

VISEA ^ Dept. CE2 
2850 29th St., Long Beach, CA 90806 

D 
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EQUIPMENT REPORTS 
continued from page 24 

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

Picture stability has always been a problem 
in video recording; as speed fluctuates, so does 
the synchronization signal. The new JVC 
recorder incorporates a microcomputer -con- 
trolled timer that works in conjunction with a 
fast -response capstan servomechanism to lock 
on to those synchronizing signals; that prevents 
the annoying flopover so frequently associated 
with home recorders. 

For recording off the air, a built-in VHF/ 
UHF solid-state tuner is operated manually or 
by microprocessor memories. Unattended, the 
machine will record six programs on different 
channels up to a week in advance; or at the 
same time every day-or at different times on 
different days! Now that's flexibility! 

A dual -mode auto -search counter allows the 
user to program the recorder to stop at "0000" 
in rewind, or to stop where the recording 
began-whether in fast forward or rewind. 

A remote -control accessory allows the oper- 
ator to shift speeds from the comfort of his 
viewing position. But to use the convenience of 
the many automatic features, he may allow the 
machine to do his speed thinking for him. The 
HR-67000senses the speed format of the tape 
that has been loaded and automatically switch- 
es to the correct speed. 

When the owner desires to watch TV, he 
merely switches off his recorder; the antenna 
will be automatically connected to the televi- 
sion receiver. The tuner portion of the recorder 
is a presettable 12 -channel VHF/UHF tuner 
with channel -lock provision. Input impedance 
is nominally 75 ohms on VHF, and 200 ohms 
on UHF. 

Video signal-to-noise ratio is better than 45 
dB, and horizontal resolution is at least 240 
lines; the audio -frequency response is 50- 
10,000 Hz. 

The optional matching color camera is com- 
pact and lightweight, slightly over three 
pounds, depending upon zoom lens. 

The original engineering philosophy was to 
provide a camera that is as small and light- 
weight as a standard 8 mm home movie cam- 
era-and as easy to operate. A tall order, but 
JVC seems to have done it! In our test, the 
video camera came through with flying colors. 
Focus was sharp; persistence was fast (very lit- 
tle smear from rapid movement), and the cam- 
era was not fatiguing to hold and operate. 

The operation of the camera couldn't have 
been simpler: Point and shoot! Zoom and focus 
are no more awkward than on a quality photo- 
graphic camera. For the home -movie addict 
who wants to move up into the electronic age, 
this is the way to go. 

The camera is built around a 0.66 -inch vidi- 
con with either a 3 X or 6 X zoom lens avail- 
able. It features automatic iris control and 
through -the -lens viewfinder. Color correction 
(temperature or white balance) is accom- 
plished electronically without the need of opti- 
cal filters. Exposure indicators in the viewfind- 
er alert the user whenever there are improper 
lighting conditions. 

A built-in high -sensitivity condenser micro- 
phone features a wind screen. While a ten -foot 
cable is provided, extensions up to 60 feet from 
the recorder are allowable. 

A pistol -trigger switch activates the camera 
and recorder. A tripod and spotlight accessory 
may be purchased separately if desired, to be 
used with the camera. 
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Decificat ions for the camera show it to 
-MHz single -carrier frequency multi - 
em with 525 lines, 2:1 interlaced. Col- 
eratures are switch selectable among 
.00, or 6000° K. Video output is 1 volt 
i 250 line resolution. 
fund the new JVC video cassette sys- 

matching camera an impressive per - 
It is full -featured, innovatively-engi- 

and realistically -priced. 
uggested retail list price for the GX- 
or Video Camera is $850 and the HR- 
(idstar Color Video Cassette Recorder 

For more information, write to: JVC, 
ueens Midtown Expressway, Maspeth, 
78. R -E 

rhi Model V-302 Dual- 
e Scope 

E 103 ON FREE INFORMATION CARD 

EW YEARS AGO A 10 -MHz OSCILLOSCOPE 

ave sufficed for all but the most critical 
ions. Today's sophisticated technology 
y making the 10 -MHz scope as obso- 
he older 5 -MHz units. Even the well - 
d TV service bench of today is required 
a scope capable of at least 30 MHz, 

ly if that service center is expecting to 
a VCR service agency for most of the 
brands of units on the market. 
the above facts in mind, Hitachi Den- 
., Tokyo, Japan, has introduced a unit 
ms to fill the requirements of the TV 
industry and at the same time is per- 
t home in the other fields of industry 
the computer field. 
litachi model V-302 dual -trace scope is 

at -appearing and professional -looking 
brushed -metal rim surrounding the 

ront panel. The panel itself is composed 
colors, and the colors are arranged to 

1 to the user the location of all controls 
related to each other. For instance, the 

rea contains the power switch, INTENSI - 
rol, FOCUS control, and the LED pilot 

inputs and controls that are related to 
izontal (X) and vertical (Y) display 
is will be found in the gray -colored sec - 
he third color is brown and it contains 
ger MODE and SOURCE switches, trigger 
and external TRIG INPUT. That multi - 
panel adds a quality look to the overall 

'nee as well as serving a very useful pur- 
r the operator. When shipped, the panel 
rotective plastic film covering its entire 
The protective shield may be removed 

ved to remain to prevent the front panel 
ecoming soiled from fingerprints, etc. 
unit supplied came equipped with two 
ibes, each containing a convenient built- 
nb hook that adds to the ease of han- 
ae probe, especially when hooking onto 
it point. The probe itself is of a conve- 
tize for the state-of-the-art units the 

present-day technician is required to trouble- 
shoot. The `blip -on" hook portion may be 
removed and a miniature -sized needle -tipped 
test probe is available for point-to-point test- 
ing. The normal probes (as supplied) are X 10 

low -capacitance types. 
The gray -shaded portion of the panel con- 

tains the horizontal -display controls. The 
TIME/DIV rotary switch dominates that section 
with 19 positions that select sweep speeds 
ranging from 0.2µs -per -division to 0.2 sec- 
onds -per -division in a 1-2-5 sequence. When 
this switch is placed in the fully clockwise posi- 
tion, the scope is set to operate in the X -Y 
mode. In that case, the input signal to Channel 
I is displayed on the X axis and Channel 2 

signals are presented on the Y axis. To the 
right of the TIME/DIV switch is the variable 
sweep control for the timebase settings that are 
not covered by the preset times on the main 
switch. When the control is adjusted to the 
extreme clockwise position, the unit is in the 
calibrated mode. The horizontal -positioning 
(centering) control is also in this section. In 
addition, if the control is pulled outward, the 
scope is set for a X 10 magnification of the 
horizontal trace. 

The vertical sensitivity is selectable in ten 
steps over the range of 5m V -per -division to 5 

volts -per -division. These ranges are also con- 
tinuously variable when the vertical gain con- 
trol is turned from the calibrated position. In 
addition, by pulling the vertical position knob 
to the outward position, the gain of the vertical 
(Y) amplifier is multipled by a factor of 5. Of 
course, being a dual -trace unit, there are dupli- 
cate controls for the second channel. The verti- 
cal input has an impedance of I megohm 

continued on page 34 

IF YOU'RE AN 

ADVERTISER 

WHO NEEDS 

JUST A LITTLE 

SPACE LIKE 

THIS 1/6 PAGE, 

CALL YOUR 

NEAREST 

RADIO -ELECTRONICS 

SALES OFFICE 

RIGHT NOW. 

YOU'LL DISCOVER 

YOU DON'T 

HAVE TO SPEND 

A LOT OF SSS 

TO REACH THE 

PEOPLE WHO 

DO SPEND A LOT. 

NEW YORK 
212-777-6400 

CHICAGO 
312-446-1444 

LOS ANGELES 
213-659-3810 

Radio- 
Electronics 

WHAT'S NEW 
IN HOME 
ELECTRONICS? 

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 building your 
own home computer, stereo 
system, color TV. Discover the 

pride of saying, "I 
built it myself." 
It's easier than 
you think. 
Send today for 
your FREE Heath - 
kit Catalog. 

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

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

Name 

Address 

City State 

CL -724B Zip 
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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 are located in the brown - 
shaded area at the upper right hand corner and 
the extreme bottom center. The latter is the 
MODE switch that determines which input sig- 
nals will be displayed. Aside from the normal 
Channel -1 or Channel -2 signals being dis- 
played alone or simultaneously, the switch will 

also algebraically add or subtract the input sig- 
nals. That feature is particularly useful when 
comparing phase and voltage relationships of 
the two input signals, among many other 
important tests. 

The center right-hand portion of the front 
panel is related to the triggering of the time - 
base. In that section will be found the LEVEL 

control; the MODE switch, which selects wheth- 

er the scope will be triggered automatically, in 

the normal manner, 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. 
There is also a SOURCE switch that obtains the 
trigger pulse from the Channel -1 or Channel -2 
inputs, the 60 Hz line, or the external TRIG 

INPUT jack. The latter is a BNC type. 
For calibration purposes there is a 0.5V P -P 

squarewave signal available on the front panel. 
It is located at the upper right-hand side of the 
unit. The amplitude is accurate to within 3% 

and the frequency is 1 kHz ± 10%. 
Another control that is often not found on 

many scopes is a TRACE ROTATION control. It 
is useful in eliminating the effects of external 
magnetic fields and could be called a tilt con- 
trol as that is the effect of misadjustment. 

Universal breadboarding elements 
with 840 solderless plug-in tie points. 
Combines distribution system with 

.1"x.1" matrix. D Compatible with all DIPs 
and discretes with lead diameters up to 
.032". Needs no special patch cords. 

With alloy 770 terminals, 
$17.00. 
With gold-plated terminals, 
$24.95. 

Your breadboarding is a super -snap 
with a solderless A P Super -Strip. 

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-qualiy con- 
tacts you get in our full- 
scale ACE All -Circuit Evalua- 
tors. Not so "mini," either. 
You can build circuits with 

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 P dis- 
tributor. And ask for our 
complete A P catalog, The 
Faster and Easier Book. 

Easier 
is 

FaSteNh were all ateut . 

A P PRODUCTS 
INCORPORATED 
1359 W. Jackson St. 

Painesville. Ohio 44077 
Tel. 216/354-2101 
TWx: 810-425-2250 
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SPECIFICATIONS 

Bandwidth DC to 30 MHz 
DC to 5 MHz 
(using X 5 gain) 
12 nanoseconds Rise time 

Max input 
voltage 600 volts P -P, 

300V (DC+AC 
peak) 

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

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

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

Bandwith 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 external blanking 
input jack, a 2 -amp fuse (for 90-132V opera- 
tion) and the AC line cord. 

All input connectors with the exception of a 

common ground jack on the front panel are of 
the BNC type that allows for quick connection 
and disconnection of cables and probes. The 
ground jack is the banana -plug type. 

Using this Hitachi scope on the bench is 

enjoyable. After the short period of time that is 

needed to become familiar with the location 
and function of the various controls, the ease of 
operation was quite noticeable. The patterns 
displayed were steady, sharp, and showed no 
signs of blooming. A composite video wave- 
form was used to test the usefulness of the 
scope. The V-302 came through 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. 

The operating manual supplied with the 
scope tested was complete and contained all 
the material necessary to help you become 
adept at the operation of the V-302. All con- 
trols, input jacks, and adjustments are outlined 
within the three dozen pages in the manual. In 
addition, there is a wealth of information and 
theories that outline the manner -in which the 
scope can be used to its fullest extent-includ- 
ing the measurement of frequency and time, 
amplitude, and voltage. Other uses include 
phase measurements and delays. Some internal 
operator -adjusted adjustments are also out- 
lined in the manual. 

Although many owners of such exotic equip- 
ment may be in the habit of making most of 
their own repairs, one thing lacking from the 
manual is almost anything relating to service. 
There is no schematic or any internal layout 
charts 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. There is, however, a list of Hitachi 
Denshi Ltd. offices throughout the world and 

continued on page 36 
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ROADRUNNER ADMM 
Audio Digital Multimeter 

FROM WESTON 

1M 

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! 

CHECK THESE FEATURES 

9 Ranges 1,10,100mV and 1, 2V 

mV to 1000VDC threshold pulse detect* 

mV to 75OVAC 1, 10, 100 Ohm threshold 

101 to 2000mADC 
continuity testing* 

Diode tests* 
101 to 2000mAAC 

Transistor tests* 
ohm to 20Mohms Capacitor tests* 
DOVAC protection in ohms 

Stuffed PCB tests* ad audio 

utomatic polarity RFI shielded 

90 hours battery life X5 analog VOM accuracy 

D% "Io-batt" indication Sel( Calibration 

V2 digit LCD 5- display Overrange indication 

Rugged case. Built-in stand. 

DENOTES AUDIO RESPONSErMFUNcnoN 

FULL LINE OF ACCESSORIES 

Clamp -on Probe. $57.75 Carrying case $15.00 
sry Eliminator 15.00 RF Probe 29.00 
t Meter attachment . . 262.00 VHF RF Probe . 63.00 
,perature Probe. (avail. soon) HV Probe 38.75 

FLUKE DATA PRECISION 

MODEL 
8020A 935 

SABTRONICS 

FLUKE BECKMAN 
2037 

8024A 3010 

FUNCTION 
WESTON FLUKE B k 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 

PRICE II) 139 199 169 129 139 150 150 12(1 

IA) Denotes AUDIBLE fun non ID) Denot s DISPLAY function 

INSTRUMENTATION. INC. 
.......z.... 1554 ELMIRA, AURORA, COLORADO 80010 

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

SPECIALIZING IN DIGITAL & ANALOG 
METERS AND MULTIMETERS 
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INTRODUCING... Tr+eRD 
RUNNER ADMM" 

FROM WESTON 

AUDIO RESPONSE" 
PLUS DIGITAL DISPLAY 

5 RANGE AUDIBLE SIGNALING FUNCTION 

RUGGED FIELD SERVICE DESIGN 

0.5" LCD DISPLAY 

6 FUNCTIONS 

29 RANGES 

WESTON INSTRUMENTS 
THE MEASUREMENT PEOPLE 

614 Frelinghuyen Ave., 
Newark, NJ 07114 

SANGAMO WESTON 

Schlumberger 
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100% compatible with all 8080A and 
8085 software & development tools! 

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

Starting at just $129.95 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginner's system, OEM controller, or IBM - 
formatted 8" disk small business system... yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

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

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines. developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 
Explorer/85's Level "A" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM -I/O -all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 

I/O: provisions for 25 -pin 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 

..provision for 24 -pin DIP 
socket for hex keyboard/dis- 
play...cassette tape recorder in- 

put ...cassette tape recorder output...cassette tape control 
output ...speaker output... LED output indicator on SOD 
(serial output) line...printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit I/O ports *Crystal Frequency: 6.144 
MHz Control Switches: reset and user (RST 7.5) 
interrupt ...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter/Timer: programmable, 14 -bit 
binary System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling ...tape 
dump with labeling...examine/change contents of memory 

..insert data... warm start... examine and change all 
registers... single step with register display at each break point, 
a debugging/training feature...go to execution address... 
move blocks of memory from one location to another...fill 
blocks of memory with a constant... display blocks of memory 
...automatic baud rate selection... variable display line length 
control (1.255 characters/line)...channelized I/O monitor 
routine with 8 -bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling...examine/change contents of mem- 
ory...insert data... warm start ...examine and change all 

Start Computing For Just $129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer/85 

Level "A" at $129.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 

Explorer/85 Level "A" Kit (ASCII 
Version), $129.95 plus $3 path. 

Explorer/85 Level "A" Kit (Hex 
Version), $129.95 plus $3 p&h. 

Bk Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

8k Microsoft BASIC in ROM Kit 
(requires Levels "B," "D," and "E"), 
$99.95 plus $2 path. 

Level "B" (S-100) Kit, $49.95 plus 
$2 path. 

Level "C" (S-100 6 -card expander) 
Klt, $39.95 plus $2 path. 

Level "D" (4k RAM) Kit, $69.95 
plus $2 path. 

Level "E" (EPROM/ROM) Kit, 
$5.95 plus 50e path. 

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 path. 

ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232 -C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 p&h. 

L Hex Keypad/Display Kit, $69.95 

PNetronica R&D Ltd., Dept. RE -4 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below- plus $2 path. 

Deluxe Steel Cabinet for ASCII 
Keyboard/Terminal, $19.95 plus $2.50 
p&h. 

Power Supply Kit (t 8V @ 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
path. 

Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid. 

RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 path. 

32k RAM Kit, $329.95 plus $2 p&h. 
49K RAM Kit, $459.95 plus $2 path. 
64k RAM Kit,4589.95 plus $2 path. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), $139.95 
plus $2 path each. 
D Intel 8085 cpu User's Manual, $7.50 
postpaid. 
D Special Computer Grade Cassette 
Taped, $1.90 each or 3 for $5, postpaid. 
D 12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 path. 

North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive 5-100 controller, 
DOS, and extended BASIC with per - 

registers... single step with register display at each break point 
...go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. - Hex Keypad/Display 

Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad/Display. register and status information. 
Level "B" Specifications 
Level"B" provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks...address and data bus drivers for 
onboard expansion... wait state generator (jumper selectable), 
to allow the use of slower memories...two separate 5 volt 
regulators. 

Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 

t.xplorer/85 with Lecei cards are neatly contained inside 
"C"card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5 -card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 
Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the T1 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 
Order A Coordinated 
Explorer/85 Applications Pakl 
Experimenter's Pak (SAVE $12.50) -Buy Level "A" and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE $24.45) -Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE 841.00) -Buy Levels "A," "B," 
"C," "D," and "E" with Power -Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE $89.95) -Buy Explorer/85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

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

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Technical aa. Assistance, Etc. Call (203) 354-9375 

sonalized disk operating system -just 
plug it in and you're up and running!), 
$699.95 plus $5 path. 
Power Supply Kit for North Star' 
Disk Drive. $39.95 plus $2 p&h. 

Deluxe Case for North Star Disk' 
Drive, $39.95 plus $2 p&h. 

Experimenter's Pak (see above),' 
$199.90 postpaid. 

Student Pill (see above), $319.851 
postpaid. 

Engineering Pak (see above),' 
$514.75 postpaid. 

Business Pak (see above), $1599.401 
postpaid. 

Total Enclosed S 

(Conn. res. add sales tax) By - 
Personal Check G M.O./Cashier's I 

Check Visa Master Charge' 
(Bank M----) 

Acct X 

Signature Fxp Date _I 
Print 
Name 

Address 

City 

State Zip 
D Send Me Information sio a 

I 
I 

EQUIPMENT REPORTS 
continued from page 34 

assistance would most likely be available from 
one of them. The V-302 is also covered by a 2 

year warranty. 
The lack of storage space for the line cord 

hampers the portability of the unit somewhat. 
Although not a serious problem, it could be 
solved easily by extending the length of the 
four bumpers on the rear of the cabinet and 
winding the cord around them. 

In addition, the unit (supplied) had a handle 
on the top of the cabinet that is centered well 
and provides a well-balanced grip. One minor 
problem was noticeable on the bench ... . 

one that could be solved by the use of a bail - 
type handle. When the unit sat flat on the test 
bench, it was difficult to view the screen 
because of the low -profile of the Hitachi V- 
302. By tilting the scope upward, the visibility 
and ease of operation improved dramatically. 
A bail -type handle could be added, which 
would also serve as a prop or stand to elevate 
the front of the unit and therefore add to the 
operating comfort. 

Even though the graticule was not illumi- 
nated, the divisions were found to be easy to 
read and as pointed out earlier, the ease of 
operation was outstanding. 

The V-302 is designed to operate from an 
AC supply of 100/120/220/240V. The size is 
listed as 190 X 275 X 400mm (7.5 X 10.8 X 
15.7 inches) and weights 8.5 kg (18.7 lbs.) 
Standard equipment supplied include two 
probes and the operation manual. Price $945. 

One final observation: the miniature -sized 
probes are extremely handy and do add to the 
ease of servicing on printed -circuit boards and 
IC's. There's no doubt that these probes are 
becoming standard equipment as they make 
more sense than the older large -sized units. 

R -E 

The BASIC Programmer's 
Toolkit for PET Computers 

CIRCLE 104 ON FREE INFORMATION CARD 

OWNERS OF PET PERSONAL COMPUTERS HAVE 
been known to collect software from numerous 
sources. Among this software are utility pro- 
grams that assist the programmer in writing 
BASIC language programs. The best utility 
programs are written in machine language to 
minimize conflict with the user's program and 
to execute rapidly. Normally stored on tape, 
utility programs must be loaded each time they 
are used. If your computer system goes down 
for any reason, you must reload the utility pro- 
gram and usually carry out an inconvenient 
initialization procedure. To have two or more 
tape -resident utility programs in memory at 
the same time, you may have to relocate one or 
more so they don't overwrite each other. The 
BASIC Programmer's Toolkit is a firmware 
system that provides a real solution to the PET 
utility muddle. 

The Toolkit is a collection of the most use- 
ful utilities programmed into a read-only 
memory that is always ready to use. The com- 
plete set of programs are initialized with a sim- 
ple SYS command after the PET computer is 
turned on. The command must be given only 
once for each time the power is applied. If your 
system bombs out, or the power goes out tem- 
porarily, the Toolkit utilities can be called 
back into service in seconds. A very handy fea- 
ture to incorporate into your computer. 

The Toolkit has a ten -command repertoire. 

36 CIRCLE 42 ON FREE INFORMATION CARD 
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tue design adds the Toolkit commands 
'ET's own BASIC -command list. Once 
tern is initialized, you can't tell where 
T leaves off and the Toolkit takes over, 
that the added commands cannot be 
into program statements. The com- 

ist consists Of: AUTO, DELETE, RENUM- 

PEND, DUMP, TRACE, STEP, OFF, FIND, and 

AUTO command automatically prints 
Dist -line numbers, starting at any legal 
r and increasing by any increment. 

erases a specified line or block of lines. 
IBER spreads your line numbers apart 
1u have inserted too many lines to allow 
additions. RENUMBER updates all jump 
tions in GOTO statements etc. 
APPEND command combines two pro - 
without the gyrations required by most 
methods. You load the first program 
tionally and then append the second. 
ly requirement is that the line numbers 
roper sequence. Of course, you can use 
'UMBER command to prepare programs 
append operation. 
DUMP command lists all the variables 
arrays, following program execution. 

ogram runs, the TRACE facility displays 
numbers of the last six statements exe- 

STEP is a variation of TRACE that exe- 
ne statement at a time. OFF disables the 
and STEP functions. 
FIND command searches all program 
a goup of lines for a specified character 

ce. It is very useful when you want to 
particular line that has been moved 

e of renumbering. It also helps deter - 
f a particular variable name has already 
sed. FIND displays all lines that include 
:cified reference. 
.11y, The HELP command makes short 
)f careless program errors. When the 
lisplays an error message, typing HELP 

use the computer to display the line in 
the error occurred, and, in addition, dis- 
ie end of the last completed statement in 
t -video. 
ell -written instruction manual includes a 

t that contains a more detailed explana - 
f how the system and its commands 
All the programs function extremely 

id the examples in the instruction manu- 
tonstrate how seemingly strange things 
ap up. 
Toolkit is available in several versions 

atch the various PET configurations. All 
the connection of a ROM into the "B" 

1096) block of memory. Early PET's 
tot wired with empty ROM sockets, so 
rresponding Toolkit version consists of a 
that interfaces to the memory -expansion 
;:tor and to the second cassette port. 
r PET's have the extra sockets, so the 
able kits consists only of a ROM-no 
anal memory decoding is required. There 
co versions for Expandamem and Skyles 
ry boards, so the Toolkit can be added 
It hooking into the memory connector 
y used to interface with the memory- 
sion board. 
BASIC Programmer's Toolkit is a pro- 

d Palo Alto IC's and is available only at 
PET dealers. Chip -only versions sell for 
5, and the completely -assembled versions 
( Pets, Skyles or Expandamem boards 
'9.95. The Toolkit is an exceptional, pro- 
nally designed PET add-on. Any PET 

who is serious about BASIC program - 
would do well to put it at the top of his 
ing list. R -E 

r 

BE SWITCHED 
EXCLUSIVE SHELDAHL 

r,SWITCH 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. 

© 1980 Sheldahl, Inc. 

See your local distributor, or order by mail. 

Please send me 16 key kit(s) E short to ground crosspoint 
9 key kit(s) short to ground crosspoint 

I enclose $10 in check or money order for each kit order. 

NAME 

ADDRESS 

CITY STATE 

*Sheldahl 
Mail to: 
Sheldahl Inc. 
Electrical Products Division 
P.O. Box 170 
Northfield, MN 55057 

ZIP 

BUILD A 
MASTERPIECE OF SOUND 

- _rlA ,...1~4,'- 

--., %.._+'- 
`'*a. " ._,...------ /` - ,Jt. _r ._.- 

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

Space-age technology. 7Yue-to-life voic- 
ing with full drawbar system. Polyphonic 

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

Stop Sounds" (total organ presets). 
f'ansposer. And lots more. 

.. Build your own masterpiece of 
-i sound. No technical knowledge re- 

quired. Just follow the clearly illus- 
trated, easy to understand instructions. 

Step by step. Choose from at least 10 
models. (Also factory assembled.) 

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

mWER5I 
Wersi Electronics. Inc. 
Dept. 21 
1720 Hempstead Road 
Lancaster, PA 17601 

Wersi Organs 8 Kits 
Dept. 21 
14104 E. Firestone Blvd. 
Santa Fe Springs. CA 90670 

Enclosed is $6.00 for my Demo -Package (LP with 
104 -page color catalog.) 

Name 

Address 

City State Zip 
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ITEM NO. CMOS SAFE 

w"7 IC INSERTION/EXTRACTION NIT 

KIT 

PRINTED IN 

MOS-1416 14-16 CMOS SAFE INSERTER 
EX -1 14-16 EXTRACTOR 

INCLUDES MOS-2428 24-28 CMOS SAFE INSERTER 
EX -2 24-40 CMOS SAFE EXTRACTOR 

MOS-40 36-40 CMOS SAFE INSERTER 

kP 
OK MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A. 

PHONE 12121 994 6600 TELEX NO 175091 

U s A 

MOS-2428 

PATENT PENDING 

I WK -7 COMPLETE IC INSERTER/EXTRACTOR KIT 

INDIVIDUAL COMPONENTS 

$29.95 

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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RIGGERED 
)SCILLOSCOPE 

This easy -to -follow design lets you keep cost low by using a CRT of your 
choice. Its operational feature is a continuous zero baseline. 

A TECHNICIAN HAS EXPERIENCED 
eshooting with a calibrated DC 
)pe, he'll probably want to keep 
:ope probe close at hand most of 
le he's at the service bench. Tran - 
base -emitter voltages, collector 

tion voltages, and IC logic levels 
checked as easily as power -supply 
while the operating signals are 
it. No other instrument provides 
imultaneous readout of bias and 
conditions. 

factors have conspired to keep 
cope probe out of the hands of 
experimenters. The first is cost, 
approaches $200-even for a kit. 
Droblem is easily solved by sim- 
design. The scope described here 

e built from standard parts for 
and considerably less if the junk 
well stocked. Yet it boasts a 2- 

Dandwidth and 10 mV -per -division 
al sensitivity. 
second factor is the annoyingly 

mt need to lay down the probe, 
over to the scope, throw the input 
t from Dc to GROUND, check the 
3n of the zero -volt baseline, and 
the switch back to DC. That prob - 
handled by incorporating a circuit 

rovides a continuous display of the 
round level at a brightness level 
than that of the signal display. 

t works 
operation of the scope as a whole 

t understood from the block dia - 
Fig. 1.The vertical attenuator and 

fier provide a replica of the input 
, both AC and DC, at the approxi- 
y 100 -volt level needed at the de - 
)n plates of the CRT. The electron- 
;eline switch interrupts the signal 
rounds the amplifier input for ap- 

DANIEL METZGER and DENNIS PERRY 

proximately 3 ms each 15 ms, thus pro- 
viding a 1/5 duty -cycle baseline display 
at a rate of about 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 

r 

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 point on the input AC wave - 

1 

VERTICAL 

INPUT 

1 ATTENUATOR 

L 

r - 
I 

L 

TRIGGER 

AMPLIFIER 
Q201 

0202 

,2izr 

VERTICAL AMPLIFIER 

BASELINE 
SWITCH 
0203 
0204 

r 

SOURCE 

FOLLOWER 

0205 

LOW- LEVEL 
DIFFERENTIAL 

AMPLIFIER 
0206, 0207 

HORIZONTAL AMPLIFIER 

SOURCE 

FOLLOWER 

0210 

--1 
HIGH-LEVEL 
DIFFERENTIAL 

1 

HIGH-LEVEL I 

DIFFERENTIAL I 

AMPLIFIER I 
0208, 0209 I 

AMPLIFIER I 

0211, 0212 1 

_J 

J 

LL 

EXT 
TRIG 

POWER SUPPLY 

+9 VOLT 
SUPPLY 

0102 

-9 VOLT 
SUPPLY 

0101 

BASELINE GEN 

BASELINE 
FLIP-FLOP 

0307 
0 308 

UJT 

BASELINE 
OSCILLATOR 

0306 

ISYNC 

SWEEP SYSTEM 

SOURCE 
FOLLOWER 

Q301 

-900 VOLT 
SUPPLY 

DI01 - DII3 

+150 VOLT 
SUPPLY 

DI 14 

SCHMITT 
TRIGGER 

0302 
0303 

J 

RETRACE 
SUPPRESSOR 

n . 
` 

I AUTO H TRIG 

SWEEP 
GENERATOR SOURCE 

0304 FOLLOWER 

IC301 0305 

RETRIGGER 
HOLDOFF 
IC 302 

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 trace. 

NOTE: SERIES 100 COMPONENTS ON POWER 
SUPPLY BOARD; SERIES 200 ON THE 
AMPLIFIER BOARD AND SERIES 300 PARTS 

LARE ON SWEEP AND BASELINE BOARD 
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form. That ramp is applied to the hori- 
zontal amplifier to produce the cali- 
brated time sweep. A source -follower 
provides a low output impedance for the 
ramp, and an op -amp comparator holds 
off further triggering signals until the 
ramp voltage returns to zero. 

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

A UJT baseline oscillator running at 
approximately 60 Hz is synchronized to 
the sweep generator to insure that the 
switching from signal to baseline will 
always occur during a retrace of the 
sweep. The baseline flip-flop drives the 
baseline -switching FET's at the input of 
the vertical amplifier. 

The CRT cathode is operated at -900 
volts to accelerate 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 180 -volt Zener diodes. Vertical and 
horizontal position and sweep time de- 
pend upon the 9 -volt supplies, so they 
are transistor -regulated. The + 150 -volt 
supply serves only differential amplifi- 
ers, and their inherent common -mode 
rejection makes regulation of that sup- 
ply unnecessary. We shall now proceed 
to a detailed description of each func- 
tional block. 

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

PARTS LIST (Attenuators, Fig. 2) 

Resistors 1% tolerance or better, 1/2 watt 
R401-806,000 ohms 
R402-162,000 ohms 
R403. R412-40,200 ohms 
R404, R408, R409-1 megohm 
R405-604,000 ohms 
R406-909.000 ohms 
R407-953,000 ohms 
R410-402,000 ohms 
R411-100,000 ohms 
R413-10,000 ohms 
R414-4,020 ohms 
R4155-9 megohms 
Capacitors 
C401-.05pF, 600 volts, ceramic 
C402-100 pF, Mylar 
C403, C405-C414, C416* -6-60 pF 

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

toggle switch (Alco MST205T) 
S402 -3 -pole, 6 -position rotary wafer 

switch 
R403 -2 -pole, 6 -position rotary wafer 

switch 
Miscellaneous: printed circuit board 
*Note: Components required for optional 

x 10 probe 

JI 

VERTICAL 
INPUT 

C401 
.05µF 
600V AC 

DC 
5401-o 

DC 
GND 

S402 -a 

V/DIV RA RB CB 

.04 I MEG 

I 604K 402K 62pF 
.4 909K I00K 250pF 

I 953K 40.2K 625pF 
4 I MEG 10K .0025µF 
10 MEGI 4.02K .0062µF 

RA AND RB -1/2 WATT 
1% RESISTORS 

EXTERNAL J2 

HORIZONTAL IN 

J3 R401 
806K 
I% 

R402 
162K 

C402_ I% 
IOOpF ^` 

R403 
40.2K 

I% 

C4I5 
10pF 

K 

9 MEG 
1"0 

° C404 
o 10 pF 

o 

r 

y_EfELQ_La 
V/DW 

RA 

(R05 
TO 

R409) 

RB 

( R410 
TO 

R414) 

INPUT 
FREQ 
COMP 

(C405 

C4091 

(CTÓ 

C414 ) 

L - J 
ONE OF FIVE 

IN_T 

C403 
_ 

LINE 6-60pF 4 

2 S403 -b 

107 

HORIZONTAL 
V/DIV 

S402- b 

EXT 

3 ft RG -58/U 

OPTIONAL XIO PROBE 

C416 
6-60 pF 

TO NPUT 
OF VERTICAL 
AMPLIFIER 

(Fig.3I 

SWEEP OUT 
FROM R325 

TO INPUT OF 
HORIZONTAL 
AMPLIFIER 

FIG. 2.-THE ATTENUATORS. Components for the vertical attenuator are mounted on a special 
circuit board. Also shown in the diagram of the optional multiplier probe. 

sions at 0.04 volt -per -division) or a mini- 
mum of 0.01 volt (I division at 0.01 volt - 
per -division). Capacitors CA and CB 
swamp out stray capacitances to keep 
the reactive division ratio exactly equal 
to the resistive division ratio at high fre- 
quencies. Al -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 
R201 and D201 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 of about 40 
and a high input impedance. 

Transistors Q203 and Q204 are 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 10 pF, and pro- 
duces switching transients of about 10 

pS duration on the 1-megohm input line. 

TOP VIEW of the scope. The amplifier board is 
beneath the CRT. The power -supply beard is at 
the rear near the transformers mounted on the 
back panel. The sweep board is up front rear the 
controls. The attenuator board, with its five trim- 
mers, is on a bracket helld by the vertical -sensi- 
tivity control. Astigmatsm contra! is on rear 
panel near base of the CRT. 

The switching frequency must therefore 
be held below a few hundred hertz to 
prevent those transients from being fre- 
quent enough to be seen on the CRT 
display. 

Transistors Q206 and Q207 are wired 
as a variable -gain differential amplifier. 
Potentiometer R213 is the 10 -mV cali- 
brator and sets the gain to four times the 
indicated vertical sensitivity with R214 

www.americanradiohistory.com



+9V +9V 
. 

+150V 

;AL 

UATOR 

MPF4393 

C201 
1200pF 

-HE--+ 

R202 
2.7K . 6.8K 
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SCHEMATIC DIAGRAMS of the vertical and horizontal deflection amplifiers. The latter is 
Lively simple because its response is limited to the sweep frequencies. 

num resistance. Pot R216 is the 
calibrator. It adjusts the indi- 
:nsitivity with R214 at maximum 
ce. Pot R218 is the DC balance 
; it sets zero voltage between the 
itters at zero input in order that 
i control will not shift the vertical 
1. 

;istors Q208 and Q209 provide a 

second stage of amplification, produc- 
ing a maximum differential output of 
about 180 volts 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 

PARTS LIST (Amplifiers, Fig. 3) 

rs 1/2 watt, 10%, carbon 
osition, unless otherwise noted 
225-330.000 ohms 
2700 ohms 
3800 ohms 
209-3300 ohms 
206-33,000 ohms 
208-27,000 ohms 
211-270 ohms 
560 ohms 
20 ohms, trimmer, vertical mount 
200 ohms, potentiometer 
217-470 ohms 
500 ohms, trimmer, vertical mount 
100 ohms. trimmer, vertical mount 
220-10,000 ohms, 2 watts 
33 ohms 
1000 ohms, trimmer, vertical 

1000 ohms, potentiometer 
580 ohms 
230-2000 ohms, trimmer, vertical 

228-47,000 ohms, 1 watt 

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

electrolytic 
C203 820 pF, mica 
C204-330 pF, mica 
C205, C206, C208-0.1 pF, ceramic disc 
C207, 1800 pF, Mylar 
Semiconductors 
D201, D202 -1N914 or similar silicon 

diode 
0201, 0203, Q204, Q205, 0210-MPF4393 

or similar N -channel FET (Motorola) 
Q202 -2N4402 or similar 
0206, Q207 -2N4400 or similar 
0208, 0209, 0211, 0212-2N3440 or 

similar 
Miscellaneous: PC or perforated circuit 

board, hookup wire, mounting 
hardware, transistor sockets, etc. 

,\. ..:.../ 

F 

111111111P 
'11{1121111113112r 

ZERO -BASELINE DISPLAY permits reading the 
DC component of this waveform. Scale factor is 
1 V/div and the sinewave is 3 volts peak -to -peak 
riding 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. 
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FIG. 4-THE SWEEP and zero -baseline generator circuits comprise the most complex sections of the 
instrument. 

JTO AMP 
1- BOARD 

( FIG. 3) 

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

Resistors t/s watt, 10% unless otherwise 
noted 

R301-220,000 ohms 
R302-1 megohm 
R303, R304, R306-4700 ohms 
R305, R311-1800 ohms 
R307, R317-20,000 ohms, potentiometer 
R308, R312, R313, R315, R333-1000 

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

mount 
R320-100,000 ohms, 1% 
R321-25,000 ohms, 1% 
R322-10,000 ohms, 1% 
R323, R327-3300 ohms 
R324-100,000 ohms 
R325-5000 ohms, trimmer, vertical 

mount 
R326-18,000 ohms 
R328-56000 ohms 

R329, R330-220 ohms 
R332-270 ohms 
R334, R337-2000 ohms 
Capacitors 
C301-.05 pF, 600 volts, ceramic disc 
C302, C304-47 pF, ceramic disc 
C303, C307-100 pF, ceramic disc 
C305, C306-10 pF, 25 volts, axial -lead 

electrolytic 
C308-4.7 pF, 25 volts, axial -lead 

electrolytic 
C309-.01 NF, ceramic disc 
C310* -1 pF, Mylar 
C311* -0.1 NF, Mylar 
C312*-.01 pF, Mylar 
C313*-.001 pF, Mylar 
C314** -100 pF, ceramic trimmer 
C315-680 pF, ceramic disc 
C316-2 pF, 25 volts, axial -lead 

electrolytic 
C317, C318-0.1 NF, ceamic disc 
C319-5 pF, 25 volts, axial -lead 

electrolytic 
*Note: select to 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 -amp (National) 
Q301, Q305-MPF4393 or similar 

N -channel FET (Motorola) 
0302, Q303, 0307, 0308-2N4400 or 

similar 
Q304 -2N4402 or similar 
Q306 -2N4871 or similar unijunction 

transistor 
S401, S403-see attenuator parts list 
S301 -3 -pole, 11 -position rotary wafer 

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

board, shielded cable, transistor and IC 
sockets, mounting hardware, knobs, 
etc. 

AUTO 
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stors 1 watt, 10% carbon 
mposition unless otherwise noted 
1-470,000 ohms 
2-10 megohms 
3-500,000 ohms potentiometer with 
'ST switch 
3-10 megohms, potentiometer 
5-680 ohms 
3-100,000 ohms, potentiometer 
7, R110-2200 ohms 
3-56,000 ohms 
9-22,000 ohms 
1-47,000 ohms 
acitors 
1, C102-0.1 uF, 600 volts, tubular 
3, C104-0.1 uF, 1000 volts, tubular 
5-.22 uF, 1000 volts, tubular 
5, C107-40 uF, 200 volts, axial -lead 
ectrolytic 
3, C110-470 uF, 25 volts, radial -lead 
ectrolytic 
9, C111-0.1 uF ceramic disc 
-CRT, 3RP2 was used in prototype. 

3RP1, 3BP1 and 3ACP11 can be 
red. See text. 
iiconductors 
1 -D106, D114 -1N4007 
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-THE POWER SUPPLY is simple and inexpensive to build. The voltage -tripler replaces the 
rive and dangerous high -voltage power transformer used in many scopes. The string of Zener 
replaces a high -resistance voltage -divider string. 

figer circuits: Source -follower Q301 
4) provides the high input impe- 

required during external trigger- 
nd the low driving impedance neces- 
For good sensitivity of the Schmitt 

Q302 and Q303. The trigger will 
de with 0. I volt P -P input, and trig - 
p to 5 MHz with 0.3 -volt P -P in - 
The edges of the Schmitt -trigger 

output (inverted or non -inverted) 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 DRIVEN mode, the trigger input 
is held high by the +9 -volt supply through 
R3 14 and triggering occurs only by nega - 

PARTS LIST (Power supplies, Fig. 5) 

D107 -1N5242 Zener diode, 12 volts, 500 
mW 

D108 -1N5259 Zener diode, 39 volts, 500 
mW 

D109 -D113 -1N5280 Zener diode, 180 
volts, 500 mW 

D115, D116, D118, D119 -1N4001 
D117. D120 -1N5240 Zener diode, 10 

volts. 500 mW 
Q101-D41D1 (GE) or similar PNP silicon 

transistor 
Q102-D40D1 (GE) or similar NPN silicon 

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

lamp with 68K resistor) 
S101-SPST switch (part of R103) 
T101-power transformer, 250 volts 

center -tapped, 25 mA; 6.3 volts, 1 amp. 
(Stancor PS -8416 or equivalent) 

T102-power transformer, 24 volts center - 
tapped, 100 mA (Stancor P-8395 or 
equivalent) 

Miscellaneous: Fuse holder, line cord, PC 
or perforated circuit board, hookup 
wire, terminal strip, MuMetal shield for 
CRT, CRT socket, transistor sockets, 
etc. 

D115 C108 IN4001 470µF 
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SWEEP LINEARITY is evident in this photo of a 

500 -kHz triangle waveform at 1 mV/div. 

tive pulses from C307. In the AUTO 
mode, AC detectors D302, D303, and 
C306 furnish the positive supply as long 
as the Schmitt trigger is switching. How- 
ever, if the trigger remains inoperative 
for longer than about 150 ms, C306 dis- 
charges and R3I6 pulls the trigger input 
low, resulting in automatic triggering 
with no input signal. 

Sweep circuit: Transistor Q304 is a vari- 
able -current source that charges the se- 
lected timing capacitor (C310 through 
C3I4) at a linear rate depending on the 
sweep variable control and the selected 
timing resistor (R320 through R322). Pin 
7 of the NE555 automatically discharges 
the capacitor whenever pin 6 rises to +6 
volts. A source -follower Q305 buffers 
the ramp since any current drawn from 
it would destroy its linearity. Pot R325 
reduces the ramp to 4.4 volts, thus pro- 
viding 11 divisions of sweep to the 0.4 
volt -per -division horizontal amplifier. 

continued on page 80 
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D 

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 

LAST TIME WE LOOKED AT THE 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 
varies widely from manufacturer to 
manufacturer, and often from product 
to product. But in some form or an- 
other, those elements almost always 
occur. 

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

A TALKING CALCULATOR. the TSI Speech + is 
a most -handy device. 

VOICING SIGNAL 

(FREQUENCY) 
(AMPLITUDE) 

V 

NASAL 
RESONATOR 

(AMPLITUDE) 

V 
MULTIPLE STAGE 

FILTERS 

FORMANT 
RESONATORS 

N STAGES 
(FREQUENCY x N) 

NOISE SOURCE 

(AMPLITUDE) 

FRICATIVE 
RESONATOR 

(AMPLITUDE) 
(FREQUENCY) 

PARAMETERS SHOWN IN 

PARENTHESES ARE MADE VARIABLE, 
ALMOST ALWAYS BY DIGITAL INPUTS. 

AMPLIFIER 

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

Telesensory Systems, Inc. 

Speech +® is a talking calculator 
designed for the blind and vision -im- 
paired. In addition to operating as any 
normal calculator might, it offers the 
option of having its calculations 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 

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 available: one designed for an- 
nouncing key hits on typewriter -style 
keyboards. the other for announcing 
electronic instrumentation readings. 

Those modules contain little more 
than a custom MOS microprocessor 
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for TSI by General Instruments, 
i ROM or two. Custom vocabu- 
are available to OEM's interested 

3e -volume purchases, and to those 
willing to invest $200 per word for 
m coding. 
I has also announced a two -chip 
f custom LSI IC's that can be 

to speech synthesis, as well as 
tasks, but details are still a few 

hs away. 
It now out from TSI is a special 
1 speech snythesizer designed for 
tors. ("Penthouse. going up.") The 
itor Voice Module includes cir- 

that interfaces with the elevator 
ols, a speech synthesizer with 

elevator vocabulary, and the 
amplifier and speaker. 

Ix Division 
rtrax Division of Federal Screw 
i:s, (500 Stephenson Highway, 
, MI 48084) manufactures what 
be the broadest line of voice syn- 
zers available today. 
tiling at the top of the pile, the 
'-70 Business Communicator is a 
-vocabulary computer peripheral 
ned to tie into from 4 to 64 tele - 
e lines. It offers up to 128 seconds 
eech, translatable into as many as 
ndividually-addressable variable - 

length messages. Voice quality is excel- 
lent. That is the kind of voicefspeech 
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, Japanese, 
French, and FarciL The key to that flex- 
ibility is an un -minimized phoneme set, 
including 122 selectable phonemes; in 
addition, each 12 -bit command word 
permits 8 levels of inflection, er pitch, 
and 4 phoneme rates, or duration... yes, 
you can program it to speak with a 

BUSINESS COMMUNICATOR model LVM-70 is 
a tixed vocabulary computer peripheial from 
Votrax. 

TELESENSORY SYSTEMS 
model Speech + 

drawl. The ML -I Multi -Lingual Voice 
System doesn't come cheap (except, 
perhaps, comparatively, in terms of 
value received), with prices between 
roughly $6000 and $8000, depending on 
configuration, plus $1500 for the com- 
panion keyboard and more for every 

!MULTI -(LINGUAL VOICE SYSTEM, model ML -1, 
also from Votrax, speaks in seven languages, 
inciudieg Farci. 

language after English (standard). It's 
well worth it, though, where multilingual 
capabilities are needed in conjunction 
with a computer, as evidenced by the 
success of the ML -1 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 
budgets, the VS -6 performs admirably 
in a number of fascinating applications, 
including military flight simulators, 
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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-80 personal computer system and 
is available as an option. 

HC Electronics, Inc. 
That division of American Hospital 

Supply 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® HandiVoicem mod- 
els HCI10 and HC/20, are actually 
manufactured for them by Votrax. 

The HC1I0 is a lap -size, flat device 
designed for young children, the handi- 
capped, or developmentally disabled 
persons with speech impairments or 
disabilities. Most of its surface is 
covered by its 128 -key keyboard, itself 
covered with one of three overlays- 
words, graphics, or symbols. It is pre- 

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

programmed 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 HCI20, by comparison, is a phy- 
sically smaller unit that offers all the 
capabilities of the HCJI0, plus an addi- 
tional 520 words, accessed by a 4x4 
keyboard and a 3 -digit control code. 

Computalker Consultants 
One of the least expensive, though 

highly capable, speech synthesizers 
available that is based on phonemes, 
yet capable of direct parameter con- 
trol, is the CT -1 Speech Synthesizer by 
Computalker Consultants (P.O. Box 
1951, Santa Monica, CA 90406). 

CT -I 
5PEECH 

SYNTHESIZER 

t19HHHIFHHl3t11lHli4m31nIti,;lii 

HIGH -CAPABILITY CT -1 SPEECH SYNTHESIZER 
from Computalker Is available for the TRS-80, 
Apple II and S-100 computer systems. 

The CT -1 is in the $425 to $550 range, 
depending on software options, and 
plugs into the S-100 bus. Pre-packaged 
AC -powered versions for Apple II (CT - 
/A) and the TRS-80 (CT -IT) are avail- 
able for $595. 

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

The Phonetic Mode, by comparison, 
is phoneme -based, but with a twist. 
Target values for each phoneme param- 
eter are first located, then a sm000thing- 
calculation performed to calculate 
parabolic trajectories between them. 
The result is less mechanical -sounding 
speech. 

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

Also, about a year from now, expect 
news from Computalker about a totally 
digital system, replacing their current 
analog approach. Much of the cost of 
their current hardware is attributable to 
precision tuning and calibration 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), their 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 Power 
(recommended resale $15) adds 140 
words to help children 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 problems as silent letters, 
irregular spellings, 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- 
dictive Coding-a mathematical ap- 
proach to modeling, analyzing, and syn- 
thesizing the human voice. While TI is 
producing 40,000 to 60,000 synthesizers - 
on -a -chip each month, their entire pro- 
duction output is currently going into 
TI products. 

Two of those products are their talk- 
ing Language Translator (about $300, 
with $60 modules to translate English, 
French, Spanish, German, Chinese, and 
Japanese) and their new Home Com- 
puter. The Solid State Speech TM pe- 
ripheral (suggested resale $150) syn- 
thesizes a 200 -word vocabulary. 

Who else? 
Lexicon, Craig, Matsushita, and 

others have all admitted to "looking at" 
talking products. National Semicon- 
ductor has announced a one -chip syn- 
thesizer, about which little has reached 
us. Ohio Scientific 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 tuned. There's no telling who 
will speak up next. R -E 
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SATELLITE TV 

RECEl VER 
Conclusion of Bob Cooper's series on operational 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. 

IE PREVIOUS SIX PARTS OF THIS AR - 

series, appearing in the August 
gh October 1979 issues and the 
3ry through March 1980 issues, we 
developed the background for the 
ntly operational domestic and 

?LSAT satellite systems that are 
mitting television via satellite relay 
rtually every portion of the globe. 
e January and February issues, we 
looked closely at the construction 

is required to build your own low - 
home satellite television receiving 
nal using a special spherical antenna 
m (February 1980 issue of Radio - 
nudes), a single conversion 4 -GHz - 
1 -MHz GAAs-FET LNS plus active 
r package (March 1980 issue of 
o -Electronics) with an accompany - 
24 -channel frequency -agile tuning 
:m. 
this seventh and final part, we will 
ribe the 70 -MHz IF-to-baseband 
;m, and show you how to reconvert 
baseband video and audio signals 

to a standard NTSC-format RF 
er that can then be tuned in on your 
3ard television receiver. 

tat70MHz 
part six of this series we deter - 

id the amount of gain required 
teen the 4 -GHz feedhorn antenna 
iving energy from the spherical re - 
or surface, and the baseband de- 
ulator operating at 70 MHz. We 
rmined that between 70 and 90 dB 
,oltage gain is required and that 
and 20 to 25 dB of that gain should 
,rovided by the GAAs-FET LNA 

(two stages). The amplified signal from 
the LNA should then drive a similar 
GAAS-FET active mixer converting our 
4 -GHz signal down to a more manage- 
able (and comfortable!) 70 -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 suggestions: 

1. You need 50 dB of gain here. 
2. How you get it is relatively unim- 

portant although if you can keep 
the noise figure of the IF amplifier 
at or below 8 dB you will be much 
better off. (Too high a noise figure 
here will degrade the carefully 
created low noise figure from the 
4 -GHz to 70 -MHz mixer.) 

3. You may not need to build this IF 
amplifier; it may be lying over in 
the corner of your shop or down 
the street. 

Virtually all of the pre -1970 era micro- 
wave equipment employed a 70 -MHz 
IF strip, usually made up of six to ten 
tubes operated in cascade or cascode. 
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 surplus 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 boards 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 require. 

However, the easiest-and perhaps 
for the most cheapest-way to get 50 or 
so dB of IF gain at 70 MHz is to investi- 
gate the Motorola AWT-120, a three - 
lead device that operates from near DC 
to around 300 MHz with 14 dB of gain 
with an acceptable noise figure. Four of 
those in series 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 output 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-10 
double sided board and you are in busi- 
ness. The AWT-120 costs around $6 per 
device; for $30 or so you have the full 
50+ dB -gain IF strip. 

Note however that our gain is spread 
from near DC to 300 MHz. And all we 
really want is the 30 -MHz -wide spectrum 
between 55 MHz and 85MHz, centered 
on 70 MHz. Obviously 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- 
promise 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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FIG. 1-BLOCK DIAGRAM shows how the 70 -MHz signal from the mixer is converted to an NTSC RF 
output suitable for connection to the antenna term 

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 yotir 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 
only that we have placed the 70 -MHz 
bandpass filter at the end of the IF string 
in the block diagram shown in Fig. I. 

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 marker system to show 
you where in the spectrum you are 
tuning, and a detector and display. The 
sweep system should span the 50 -to - 
100 -MHz region as a minimum to align 
the bandpass filter properly. 

70-MHZ IF BANDPASS FILTER is designed to 
pass a 30 -MHz -wide spectrum centered on 70 
MHz to provide the satellite -TV receiver with the 
selectivity required to separate adjacent satel- 
lite transponders. 

Building the bandpass filter, shown 
in Figs. 2-a and 2-b. is not complicated, 
and if you follow the layout shown and 
mount the device in the Bud box recom- 
mended you won't have any problems. 
The coil forms, wire size, and capaci- 
tors (all are 5% dipped micas; don't 
substitute!) are important. If you change 
anything in the parts called for, you 

finals of your TV receiver. 

have just entered the R and D business 
and you'll have to recompensate 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. 

70 MHz to baseband 
The utter simplicity of recovering 

good quality satellite 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 
system to its basic required parts. 

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

The 564 is operating at the upper end 

INPUT 

BNC 22pf 10pf 

C III F )I '000' 
10 TURNS HI PASS 

3 TURNS 110 NOTCH) 
8 TURNS 

T 22pf 

BUD CU 123 
ECONOBOX 

(MID PASS) 

NOTE 

70 MHz BANDPASS FILTER (30 mHz 3 dB BANDWIDTH) 
LOSS < 1.5 dB, RIPPLE ±0.5 dB 

3 TURNS 

22pf 

18pí 
OUTPUT 

BNC 

(LO PASS) 
7 TURNS 

22pf 

COIL TURNS INDICATED FOR J.W. MILLER 4500-4 COIL FORM 

(4500-7 ALSO ACCEPTABLE). WIRE SIZE NO. 26, CLOSE WOUND. 
CAPS ARE 5% DIPPED MICAS 

a 

LO NOTCH HI NOTCH 

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. 

PARTS LIST (70 MHz to 
Resistors 1/4 watt, 10% unless otherwise 
specified 
R1-2200 ohms 
R2-27,000 ohms 
R3, R7; R27-1000 ohms 
R4-200 ohms 
R5, R17, R23, R28, R29-10,000 ohms 
R6-3900 ohms 
R8 -R10, R12-147 ohms 
R11-41 ohms 
R13; R19-22,000 ohms 
R14-470 ohms 
R15, R16, R18-560 ohms 
R20, R21-10.000 ohms. potentiometer 
R22-270 ohms 
R24 -R26-100.000 ohms 
R30-510 ohms 
Capacitors 
Cl, C4, C6. C15. C19-.01 pF ceramic disc 
C2-1 pF, 15 volts, electrolytic 
C3-100 FF, 20 volts, electrolytic 
C5-.001 pF ceramic disc 

baseband, video/audio 
C7-1.5 to 8 pF trimmer 
C8. C9-3 pF dipped silver mica 
C10-330 pF 
C11-4400 pF 
C12-91 pF 
C13-300 pF 
C14-100 pF, 10 volts, electrolytic 
C16-1 pF. 20 volts, electrolytic 
C17-15 pF. 15 volts. electrolytic 
C18-300 pF, 16 volts, electrolytic 
C20-22 pF, 6 volts, electrolytic 
IC1-7812 voltage regulator. +12 volts 
IC2-NE564 phase -locked loop 
IC3-NE592 video amplifier 
01-03-2N2222 
D1-HP5082/2800 Schottky diode (Hew- 

lett-Packard) 
D2 -1N5248 Zener diode, 12 volts 
RFC1-100 pH 
RFC2-2.7 pH 
RFC3-4.7 pH 
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3ASEBAND VIDEO/AUDIO SYSTEM recovers video and audio signals from the 70 -MHz 
f the IF strip. 

requency range in this applica - 
Id you may find that some small 
(age of the 564's around will not 
slate properly the video from the 
z carrier. On the other hand 

the good news), some 564's 
n to nearly 100 MHz. They are 
chy; several of the newer corn - 
receivers use the same device 

purpose and thousands of home - 
receivers have been built using 

'roach. 
564 provides video input that is 
;(1 by a garden-variety 2N2222. 
iat the audio-subcarrier comes 
emitter of the 2N2222 through 

hm resistor. We'll talk about re- 
g the audio shortly. 
wing the 2N2222 is a CCIR de- 
is network. That's a collection 
ve devices designed to establish 
per video baseband curve that 
s the pre -emphasis networks 

the satellite TV transmitter on 
nk end. Without that network in 
)u'll get something less than true 
Ind will experience other video 
is. Following the CCIR de- 
is network is a 4.2 -MHz low- 
er network. This is in place to 
hat the 6.2-, 6.8,- or 7.4 -MHz 

audio subcarrier 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 1% energy levels). That dispersal 
action was motivated by designers of 
early INTELSAT systems, who feared 
they might cause interference to ter- 
restrial microwave circuits operating in 
the same 3.7 -to -4.2 -GHz region. Spread - 
in the waveform energy out with the 
30 -Hz waveform reduces the probability 
that any appreciable amount of satellite 
TV downlink energy 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 clamps the 30 -Hz waveform to 

ground by as much as 40 dB or more. 
That either eliminates the 30 -Hz flicker 
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 the finished board in a 
container. grounding all the way 
around on both sides of the board. 
Place the 15 VDC regulated line 
on the backside of the board 
along with power supply bypasses 
and the 7812 regulator. 

3. The 70 -MHz VCO output test jack 
is for setting the operating fre- 
quency of the PLL to 70 MHz. Ad- 
just the 1.5 -to -8 pF trimmer (C7) 
for 70 MHz (a counter is handy 
but you could do it with the TV 
monitor tuning for best picture). 

4. Adjust 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 applicable 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 
brings it out so it is available 
when you wish to add the feature. 
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6. The output of the NE592 (pins 7 
or 8) is selectable for good rea- 
son. As long as your local oscilla- 
tor is driving the 4 -GHz -to -70 -MHz 
mixer on the low side (i.e. 4 GHz 
input frequency minus the VTO- 
8360 local -oscillator source 
equals 70 MHz) you will find the 
video in the proper polarity on 
pin 8. If you mistune and end up 
with the local oscillator on the 
high -frequency side. you'll have 
to swap the video output lead to 
pin 7 to re-establish the proper 
video polarity. A simple switch 
here will make changing simple. 

7. The purpose of 10K video -gain 
pot between pins 12 and 3 on the 
NE592 is to set your video output 
level into your NTSC format RF 
modulator. Simply tune it for best 
looking picture, through the 
modulator, on your standard TV 
set (typically in the 1 volt peak -to - 
peak region 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. 

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 basic (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 duplications by 
home builders and it works just fine. 

Simply tune LI 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 about $12 for each audio sub - 
carrier desired 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 -100 audio de- 
modulator (model PM -200) can be field - 
modified with a pair of capacitors to 
tune not the usual 4.5 -MHz subcarrier 

RF IN FROM 
VIDEO CARD 
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FIG. 4-6.8-MHZ AUDIO DEMODULATOR. Circuit is duplicated for recovering 6.2 -MHz audio signal. 

channel found in the NTSC system 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 - 
100 chassis; it is a complete module ready 
to hook up and operate (RCA's stock 
number is 130-753). You go into the 
module and add capacitors CI 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, through 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 system, it 

RF MODULATOR construction followed by do- 
it-yourself satellite -TV enthusiasts. This module 
is the RF modulator described in the text using 
the LM1889 IC device. 

would be nice to watch your favorite 
programming from satellite programs 
on your TV receiver. In fact, if you are 
like most of us, you don't own a video 
monitor in the first place. So let's get 
the baseband signal back to NTSC for- 
mat RF. 

PARTS LIST 
(Audio demodulator, Fig. 4) 

Resistors 1/4 watt, 10% unless otherwise 
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 potentiometer 
Capacitors 
C1, C4, C7-.001 pF 
C2-68 pF dipped mica 
C3-3 pF dipped mica 
C5, C6-91 pF dipped mica 
C8-.01 pF 
C9-.047 pF 
C10-50 pF dipped mica 
C11-12 pF dipped mica 
C12-1 pF 10 volts. electrolytic 
C13-0.1 pF 
C14-.33 pF 
C15-250 pF. 16 volts, electrolytic 
C16-.47 NF 
01, Q2 -2N3565 
IC1-7812 voltage regulator. +12 volts 
IC2*-HEP6063P or CA3065 
IC3*-- LM380 
L1, L2 -adjustable RF coil. 3-7 pH (J.W. 

Miller No. 9051) 
L3 -adjustable RF coil. 7-14 pH (J.W. 

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

the CA3065/LM380 combination 
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MODIFIED RCA PM 200 FOR TVRO RECEIVER 

*C1 = 33pF FOR 6.8 MHz 
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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 LM1889 IC that is really a 
miniature TV transmitter disguised as 
an IC. 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 
available from firms such as Poly -Pak, 
usually for under $5.00. A complete 
modulator kit, using the LM1889 is 
available (model PXP-4500) for around 
$25 (ATV Research, 13-B Boardway, 
Dakota City, NB 68731). 

The schematic in Fig. 6 shows what 
is involved. Coil L2 establishes the 4.5 - 
MHz sub -carrier for the audio in a tuned 
network and a 2K pot connected to pin 
two of the 1889 establishes the saturated 
white level for the video. Although the 
schematic establishes 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 maxium signal (3,000 is more typical). 
That is more than enough RF voltage to 
drive through several hundred feet of 
RG -59/U coaxial cable into, perhaps, as 
many as a half dozen TV receivers con - 

PARTS LIST (RF -modulator, Fig. 6) 

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

R1, R6-15.000 ohms 
R2, R4-47.000 ohms 
R3, R9-2700 ohms 
R5-3300 ohms 
R7, R12-75 ohms 
R8-2000 ohms potentiometer 
R9-100 ohms 
R10, R11-270 ohms 
R13-3000 ohms 
Capacitors 
C1-120 pF dipped mica 
C2-0.1 pF ceramic disc 
C3-.33 pF ceramic disc 
C4-37 pF dipped mica 
C5-2.2 pF, 10 volts, electrolytic 
C6-43 pF dipped mica 
C7-C9-.01NF ceramic disc 
C10-75 pF dipped mica 
C11-15 pF, 10 volts, electrolytic 
C12-1 pF. 10 volts, electroytic 
C13-20 pF, 20 volts, electrolytic 
IC1-7808 voltage regulator. +8 volts 
IC2-LM1889 TV video modulator 
IC3-7908 voltage regulator. -8 volts 
D1-HEP2504 varactor diode (Motorola) 
D2 -1N4005 diode 
D3-Zener diode. 6.3 volts 
Li-tank coil, .08pH (3 turns No. 16 wire 

air -wound y/á' ID. 3/8" long) 
L2-adjustable RF coil. 7-14 pH (J. W. 

Miller type 9052) 
L3-10 pH molded RF choke 
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nected to the system through appropriate 
75 -ohm splitters and taps. 

Power supply 
There is little to be said about the 

system powering that is not obvious in 
the schematics. The total power drain 
will be in the 1/2 -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 glitches 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 -GHz parts. 
Saving $10 on the master power supply 
may cost you a $100 GAAs-FET, so 
use a good, stiff, regulated supply. 

SATELLITE TV REPRINTS 
A booklet containing reprints of 

all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper, Jr. is available 
by sending $5.50, including first- 
class postage, 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- 
cation satellites 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 

LEARNING MORE ABOUT 
SATELLITE TV 

If you are fascinated by the rapid 
development of satellite television 
as a worldwide video communica- 
tions system, some of the following 
reference materials may be of inter- 
est to you: 

Satellite Study Package-A thor- 
ough study of how the satellite sys- 
tem works. what the individual ele- 
ments of a successful satellite TV 
receiving system 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 dozens of other study materials 
sourced. Also includes 22 35 -inch 
four-color. two-sided wall chart de- 
picting the presently operating in- 
ternational network of geostationary 
communication satellites, where 
they are, and what their operational 
parameters are. Price is $15 for first 
class mail delivery in U S. and 
Canada, $20 (in U.S. funds) else- 
where from: Satellite Television 
Technology, P.O. Box 2476. Napa, 
CA 94558. 

Satellite Seminar-The third in a 

series of Satellite Private Terminal 
Seminars; scheduled for mid -June 
in the San Francisco Bay Area of 
California. Three days of lectures: 
classroom instruction taught by 
leading designers of low-cost satel- 
lite TV systems. A combination of 
"how to do it yourself" featuring 
the latest state-of-the-art technology 
and "entering the satellite TV busi- 
ness" sessions. Two early seminars 
(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 '80/California, P.O. 
Box G. Arcadia, Oklahoma 73007. 

Construction Manuals-A series 
of three manuals describing the 
construction of (1) the Swan spheri- 
cal TYRO multi -satellite antenna, (2) 

Coleman TD -2 conversion 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 receive up to 9 separate 
satellites with one antenna in a 

fixed position. The Coleman TD -2 
manual covers conversion of sur- 
plus (inexpensive) microwave 
equipment to satellite TV recep- 
tion, plus illustrates new low-cost 
microwave technology for home 
builders. The Howard Terminal Re- 
ceiver manual describes 24 -channel 
frequency -agile, double conversion 
receiver, LNA and feed antenna sys- 
tem that can be duplicated for 
under $800. Price per manual is 

$30, all three for $80 (U S. funds) 
from Satellite Television Technol- 
ogy, P.O. Box G, Arcadia, Ok. 73007 

Monthly Publication-A "nuts and 
bolts" monthly publication aimed 
squarely at explaining the construc- 
tion of low-cost terminals, satellite 
operations, 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 Satellite Digest, P.O. Box G, 

Arcadia, Ok. 73007. 
Circuit Boards-A series of cir- 

cuit boards are available for virtually 
all portions of the satellite TV re- 
ceiver described in this series. Cir- 
cuit board IF -70A provides the cir- 
cuit necessary to create your own 
70 -MHz IF strip as described here. 
using the Motorola ART -120 device. 
Circuit board DEMOD-TVRO pro- 
vides the layout for the 70 -MHz -to - 
baseboard demodulator circuits 
described in this issue. For price 
and delivery contact: Robert M. 

Coleman. RFD 3. Box 58-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 corner 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 expertise 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 business opportunity. 

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

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

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

IS A POPULAR AND SATISFYING HOB - 

aging by the continuing sales of hi- 
ipment, FM receivers, tapes and 
Listening to music is a pleasure, but 
g your own instrument can be dou- 
tisfying and challenging. After ex- 
Bnting with several types of audio 
tors and construction plans, I com- 
a simple organ that measures 14 X 
11/2 inches and plays 2'/2 octaves. It 
single oscillator and can play any 

y. This instrument was so success- 
tt I then constructed a more sophis- 
t model that can play chords as well 
melody. This one covers 3 octaves. 
take a look at how to build both 

s. 

ig an organ 
amazing how quickly one can learn 

y an organ, especially with the help 
oks written for piano beginners. 
we will give some simple music the - 
r those readers who are not familiar 
t. 
human ear is a sensitive detector of 

:ncy ratios. For example, it easily 
sizes a ratio of 2:1. The higher 
mcy is said to be one octave above 
:her. Since piano and organ key- 
s cover an extensive range of fre- 
ies, let's use an octave as a conve- 
interval of sound. Each octave is 
d into 12 equal geometric steps, 
step representing a change of 
6%. 

e keyboard is arranged so that a 
ian can distinguish and identify a 
ular key out of the 12 in each 
. The keys are arranged in 2 rows: 

I. QUEEN 

one with seven white keys, the other with 
five black keys forming a pair and a trio 
(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 tt) may be applied to a black 
key to indicate one step higher. For 
example, Ft 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, At and Bb refer to the same black 
key. 

C# D# 

B C 

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 surface. 

(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 parts dealers. 
Any SPST pushbutton switch can be 
used provided it is large enough to be 
comfortably used in a keyboard. Simply 

F# G# A# 

E F G A B C 

FIG. 1-HOW KEYS ARE ARRANGED on the home -built organ. You can salvage individual keys 
from an old electronic calculator or purchase them from a surplus parts dealer. 

An inexpensive keyboard can be con- 
structed with individual calculator keys, 
approximately 3/4 -inch square, that you 
can take from an old calculator, or pur- 
chase from a surplus parts dealer. 

Poly Paks for instance has carried 
switches that are easy to operate, and 
have low resistance. They come in sets of 
4 switches, one of which is a dummy 
switch without leads. You can remove the 
inoperative switch and substitute à 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 

modify the switch mountings and organ 
housing to match the switches you use.- 
Editor) 

Building the organ 
The top and bottom 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 
machine screws form each U-shaped sup- 
port. The aluminum comes in 6 -foot 
lengths and measures 1 inch on each side. 
It is readily available in hardware stores. 

v 
F 

ro 
co o 
53 
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BLACK KEY 3 -PLY WHITE KEY TABLE 1 

2 L -SHAPED 
ALUMINUM 

PIECES 

METAL STRIP BASE - 
%'+/./% 

.rs11111111 

//:///. A 

5W' 
3 -PLY 

2 L -SHAPED 
ALUMINUM 
PIECES 

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. 

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. This allows you to 
use a convenient metal base to mount the 
white keys right in front. The black keys 
should be slightly behind and somewhat 
higher than the white ones. Some types of 
keys have a flat bottom and are made to 
be cemented onto any flat surface. The 
Poly Paks key sets came with No. 2-56 
screws extending from the bottom. With 
No. 2-56 hex nuts, I mounted the sets on 
a metal strip, since the screws are not 
long enough to pass through the plywood. 
Then, the metal strip was mounted on the 
plywood, with the aid of machine screws. 
Use a strip about three inches long to 
hold 3 black keys, and another strip 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 control, on the rear 
metal panel. 

To build either organ model, you must 
have a frequency meter that can measure 
to about 100 Hz. It is suggested that you 
construct the simpler organ first to get 
the feel of playing music. If you are still 
enthusiastic about playing, then go for 
the more difficult organ. 

Melody organ 
In Fig. 3, IC 1 is a VCO ( Voltage -Con- 

trolled Oscillator) whose output frequen- 
cy varies with the voltage applied to pin 8. 
The frequency is minimum when the pin 
is connected directly to the positive (-I-) 
terminal of the power supply. As R2 
increases, so does the frequency. With a 
9 -volt supply, the minimum frequency is 
about 130 Hz. 

Oscillator IC 1 generates three output 
waveforms: a sinewave (pin 2), a square - 
wave (pin 9) and a triangular wave (pin 
3). (The latter waveform is not used.) 
The squarewave output is sufficient to 
drive a 45 -ohm speaker directly at J1. 
The sinewave has a pleasing tone, and can 
drive a high -impedance earphone at J2 or 
drive an external amplifier. An internal 
amplifier, IC2, is provided however. The 
output at J3 is greatly attenuated for a 
tape -recorder. 

R1 

5002 

ó 
oCC w 
CCZ vo 

R3 

82K 

9V 
R6 

R5 

4.7K 
4 

SOU 
ICI 

C3 .1µF 

2 

3 

C2 

4.7µF/ 
10V 

R7 

10K 

R8 
NC 39Q52 

Cl- MYLAR OR LOW -TEMP COEFFICIENT 

'ACTUALLY, R2 IS VARIED IN STEPS AS SHOWN IN FIG. 4TO CONTROL FREQUENCY 

FIG, 3-SIMPLE MONOPHONIC ORGAN plays melodies-one note at a time. Circuit is based on IC1, 
a voltage -controlled oscillator tuned by the value of resistor R2. 

C: 139 Hz G 196 Hz 
D 147 Hz Gtt 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 for higher tones. 
Frequencies in Hz. 

R9 

100K 

J1 

SPKR _ 
(4552) - 
J2 HI -Z 

EARPHONE 

9V 

C4 

J4 

vfl 
ISPKR 

Actually, R2 must be varied in steps 
for organ music, as shown in Fig. 4. Each 
resistor is selected to tune to the required 
frequency when the corresponding switch 
is closed. 

To calibrate the organ, let ICI warm 
up and connect a frequency 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). Now, 
select RB to play the next higher tone 
when SB is closed, and so on up the scale. 
Table 1 lists the frequencies at the low 
end of the musical scale. 

Each resistance in the series, RB, Etc, 

RD . . . increases gradually over the pre- 
ceding resistance. The first four resistors 
I used are 82 ohms each, the next five 
resistors are 100 ohms each. Then, there 
are three 120 -ohm resistors, followed by 
four 150 -ohm resistors, 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 incre- 
ments-such as 82, 91, 100, 110, etc.- 
you can achieve higher accuracy. To 
reach a desired value, you can connect 
two resistors in series. Use terminal 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. 

Oscillator ICI is very sensitive to 
changes in voltage. You must use either a 
regulated power supply or batteries. If 
required, RA can be used to retune the 
organ to some extent. The socket of IC1 
can easily be mounted on a socket adapter 

R 

PIN 
OF ICI 

R2 (OF FIG. 3) 
IS VARIED IN 
STEPS AS 
SHOWN. SEE 
TEXT. 

FIG. 4-HOW KEYS ARE WIRED to switch in 
different resistors to tune the VCO. 

PARTS LIST FOR MELODY ORGAN 
Resistors are'/. watt, 5% 
R1-500 ohms, potentiometer 
R2-calibrating resistors (see text and 

Fig. 4) 
R3-82,000 ohms 
R4 -R6-4700 ohms 
R7-10,000 ohms 
R8-390 ohms 
R9-100,000 ohms 
R10 -10,000 -ohm potentiometer 
C1-.022 µF, Mylar or low -temperature 

coefficient 
C2-4.7 µF, 10 volts, electrolytic 
C3-0.1 µF, disc 
C4-500 µF, 10 volts, electrolytic 
IC1-8038, voltage -controlled oscillator 
IC2-LM380 audio amplifier 
J1-J4-miniature jacks 
Misc.-sockets for audio amplifier, keys 

(12 per octave), plywood, aluminum 
supports, hardware (see Fig. 2). 

www.americanradiohistory.com



Table 2 

(Frequency mHz) 

Oscillator 

1 2 3 4 5 6 

ctave 
B 247 
C 262 

Co 277 
D 294 

Dt 311 
E 330 

F 349 
Ft 370 

G 392 
Gt 415 

A 440 
At 466 

octave 
B 494 
C 523 

CS 554 
D 588 

Dt 622 
E 660 

F 698 
Ft 740 

G 784 
GO 830 

A 880 
At 932 

actave 
B 988 
C 1046 

Co 1108 
D 1176 

Dt 1244 
E 1320 

F 1397 
Ft 1480 

G 1568 
Go 1661 

A 1760 
At 1865 

A 

O 

74C04 

RB* 

Ver 

RO 

1 MEG 
OUT TO EXTERNAL 
AMPLIFIER OR FIG. 10 

C 

.022 (MYLAR OR LOW 

TEMPERATURE COEFFICIENT) 

*RB IS SHOWN IN MORE DETAIL IN FIG. 6 ASIA SERIES OF 6 FIXED RESISTORS. 

ONE OF SIX OSCILLATORS based on a pair of CMOS inverters. The instantaneous frequen- 
termined by the value of resistor RB. 

ITS LIST FOR MELODY AND 
CHORD ORGAN 

rs are Y. watt, 5% 
,K (6 resistors, 1 for each oscillator) 
alibrating resistors, selected by 
see Fig. 6 and text) 
MEG (6 resistors, 1 for each 
ator) 
2 µF Mylar (6 capacitors, 1 for each 
ator) 
-pair of 74C04 CMOS hex inverters 
luilding 6 oscillators as in Fig. 5); 
ets for inverters; terminal strips for 
tors; and plywood, aluminum, 
care, keys, as for organ 1. 

Shack 276-024). I used a small 
1f PC board to hold the socket of 

I and melody organ 
organ is superior in several ways: 

mly plays the melody but also plays 
and contains 3 octaves. It is more 

with respect to frequency and volt - 
le IC's consume less power and are 
pensive. A disadvantage is that the 
ting resistors vary over a wide 
of values, and so are more difficult 
sct. You may need two or three 
rs in series to achieve a desired val - 
t accurate calibration is desirable 
errors are more noticeable when 
3y chords. 
'lay chords and melody over three 
5, it at first would appear that we 
16 oscillators, and this thought is 
able! However, we can simplify. 
oscillator is responsible for two 
nt musical tones (called half -steps), 
example A and At. Half -steps are 
t, if ever, played together. This cuts 
squired number of oscillators by 
mother simplification is to make 
tscillator responsible for its own 
eps in all octaves. You cannot play 
Tie note in more than one octave. 

0 
FROM 
FIG. 5 

FIG. 6-THE CHORD ORGAN has six monophonic oscillators to cover three octaves. Each oscillator 
is tuned to six notes selected by the key arrangement shown. 

WHAT IS A CHORD? 
It is a combination of 3 or more 

simultaneous tones that harmonize 
and enhance the playing of a melo- 
dy. The ear is a sensitive frequency 
ratio detector. The octave (2:1) was 
mentioned earlier. If you call any 
note of an organ, 1, and count half - 
steps upwards, you can show that 
the pair, 1 and 3, bear the ratio 9:8. 
Other pairs (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 called a "seventh 
chord" 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 frequency ratio 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 and piano music. 

ent values of RB, each with its own switch 
(See Fig. 6). 

oy 
S2 - 

R2 

S3 S4 S5 
O-- 

R3 R4 R5 

OUTPUT OF 
OSCILLATORS 

C5 

R11 

10K 

10/10V 

C6 

5V 10/10V 

7 
C7 

250/10V 

FIG. 7-SCHEMATIC DIAGRAM of the simple 
power amplifier used in the chord organ. 

PARTS LIST FOR AMPLIFIER 
R11-10,000 ohms, potentiometer, 

1 watt, 5% 
C5, C6-10 µF, 10 volts, electrolytic 
C7-0.1 µF, 10 volts, disc 
C8-250 µF, 10 volts, electrolytic 
J5-miniature jack 
IC4- LM386 

Table 2 shows how six oscillators cover 
three octaves. 

A typical oscillator is shown in Fig. 5. 
This oscillator is very stable with respect 
to voltage and temperature. It uses a pair 
of CMOS inverters operating at 5 volts. 
One hex inverter such as the 74C 04 can 
be used to make three oscillators. With 
RA and C fixed, the frequency depends 
only on RB. A larger RB means a lower 
frequency. Of course, the voltage applied 
to the inverter must remain constant. 
This oscillator can generate only one fre- 
quency at a time. For six different fre- 
quencies, you must provide six differ - 

Calibration 
To calibrate the organ, begin with the 

oscillator 6. Referring to Table 2, select 
R1 for 1865 Hz when Si is closed. Then, 
select a value for R2 to play 1760 Hz 
when S2 is closed. Next, select R3 to play 
932 Hz when S3 is closed, and so on. 
Similarly, proceed with oscillator 5 and 
the remainder, observing the frequency 
meter for correct frequencies. Don't try 
for an exact frequency in each case, but 
accuracy should be well within 0.5%. You 
may need two or even three resistors in 
series to reach the desired value. Here are 
the approximate values for the resistors 
shown in Fig. 6: 

Resistor RI is about 10,000 ohms for 
oscillator 6; about 12,000 ohms for oscil- 
lator 5; 14,000 ohms for oscillator 4, etc. 
After selecting the value of R 1 for any 
oscillator, the other values in the same 
series will be approximately as follows: 

R2= .06 R1 
R3=R1 
R4 = 2 R2 
R5 = 2 R3 
R6 = 2 R4 

All the output leads (three leads from 
each oscillator) are tied together, and the 
signal is amplified. The simple output 
stage shown in Fig. 7 can be operated 
from the same power supply as the 
organ-either a regulated supply or bat- 
teries. 

The more complex organ obviously 
requires more patience and time for prop- 
er calibration than does the simpler or- 
gan. However, it is N ell worth the extra 
effort. R -E 
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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 

IF YOU ARE A HIGH-FIDELITY ENTHUSIAST 
who has considered duplicating the 
good sound you enjoy 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 watts of power in a car stereo 
amplifier or complete receiver is, in 
most instances, not even remotely re- 
lated to 20 watts of audio power in a 
home hi-fi system. And a tuner sensi- 
tivity of 2.0-pV 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-pV sensitivity. As for tape - 
playing equipment in automobiles, fre- 
quency response, if quoted at all, has 
provided the prospective purchaser with 
little or no information as to the fidelity 
of the product being considered for in- 
stallation in his or her vehicle. 

We can now hope that the situation is 
about to change. As of this writing, 22 
leading car stereo equipment manufac- 
turers have agreed to publish specifica- 
tions and measurements about their 
products that will be meaningful and 
helpful to consumers who want good 
sound on the road. What follows is 
some of the background that led to the 
creation of those new standards and a 
summary of the standard measurements 
themselves. Particular thanks are due 
to Marshall Mack Brown of Craig Cor- 
poration, who was in charge of the 
standards meetings that led to the crea- 
tion of the new standards, along with 
Jim Twerdahl of Jensen Sound Labora- 
tories and Don Coleman of Clarion 
Corporation. 

It took more than 30 years for the 
home audio component industry to 

reach 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. Unfortunately, the rapid growth 
of car stereo has resulted 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 
stereo products. (We all remember that 
battle in home equipment.) 

Back in 1974 the Federal Trade Com- 
mission formulated a rule that requires 
all manufacturers 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 
applies only to "home" audio equip- 
ment. In 1974, car -stereo equipment 
sales were not significant, and the FTC 
did not include that category in its rule. 
Given that loophole, many car -stereo 
manufacturers began to exaggerate 
power ratings, omit references to dis- 
tortion levels, and so forth and so forth. 
Serious and conscientious audio -equip- 
ment makers were caught up in the 
specification race as well, and were 
often forced to publish unrealistic figures 
for their own products. if only to sur- 
vive in a highly competitive market- 
place. 

Discouraged, but by no means de- 
feated, those manufacturers (including 
many in the U.S.. and several 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 publish 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 presented. By endorsing the 
new standards, participating companies 
agree that by June 1, 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 1 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 
continuous average power into 
ohms, both channels driven, from 
Hz to Hz with no more than % 
total harmonic distortion." While that 
method of presentation corresponds 
almost exactly to that required for 
home -audio equipment. the committee 
had to address itself to one important 
additional matter. The nominal 12 -volt 
supply in most cars may vary from 11 

to 16 volts under driving conditions. 
Figure 1 shows what happens to the 
power output of a nominally -rated 10 - 
watt -per -channel amplifier over those 
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nes of supply voltage. With only 
Its of supply voltage, clipping dis - 
n is reached with only 8 watts de - 
d, while with 16 volts of battery 
y, power output increases to more 
12 watts per channel. The new 
ards call for a standard DC voltage 
4 volts to be used when measuring 
r output of a car amplifier. 

i 

20 m 
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> 
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á 
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1-80 
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POWER CHANNEL (WATTS 
-HOW POWER OUTPUT VARIES with 
voltage. Curve A is for 11 -volt supply, B 

14.4 volts and C for 16.0 volts. 

quency response for a car amplifier 
be stated as follows: Frequency 
)nse: Hz, to Hz, ± 
[easurements must be made at a 1- 

)utput level with the amplifier ter - 
ed in its rated load impedance. 
:omplete car radios (where the 
tier is inaccessible as a separate 

the "input" maybe considered 
at the input of the volume control 

receiver. 
signal-to-noise measurements, 

A" -weighting network is to be 
that weighting is also called for in 
-IF Amplifier Measurement Stan - 
and the S/N ratio must be quoted 

with respect to 1 -watt output, with an 
input voltage of 0.5 volts. 

Input Sensitivity must be referenced 
to 1 -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) Action: 
± dB at Hz and Hz. In 
the case 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 
MODEL 6OA 

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 separate 
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: 1 pV, or directly in volts 
(or microvolts), the modern practice of 
stating the sensitivity in terms of rela- 
tive power level (expressed in dBf) elimi- 
nates 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 300 -ohm input im- 
pedance found on home FM equipment. 

Figure 3 shows how 2 pV, applied to 
a 75 -ohm antenna input impedance, is 
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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-pV 

POWER = E2/Z = (2x10-612 = 4x10-12 
75 75 

= 5.33x10-14 WATTS 

7552 ( TO RF STAGE 

TO RF STAGE 

POWER = E2/Z = (2510412 =4x10"12 
300 300 

= 1.33x10-14 WATTS 

FIG. 2-RECEIVER SENSITIVITY depends 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 -ohm inputs) 
is really only one fourth as sensitive as 
one which has a 2-pV 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 
S/N figure, often used by car -stereo 
equipment manufacturers, really 
amounts to "barely usable" perfor- 
mance. The signal strength required for 
producing 50 dB of S/N 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 15,000 Hz (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 10.7 -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 

IHF/IEEE Tuner Measurement Stan- 
dard which has been formalized since 
1975 (IHF-T-200, 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 
Hz, 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. 4-PLAYBACK FREQUENCY RESPONSE 
curves for two tape recorders. The one pro- 
ducing curve A is clearly superior. 

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 15,000 Hz. 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, 

IN -DASH AM/FM/MPX CAR RADIO that includes 
an 8 -track tape player. This model is the RCA 
AutoSound 12R711. 

± dB. The specification must be referred 
to 1000 Hz 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 
10 -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 of 250 
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 1 kHz, 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 1 -kHz re- 
corded signal at a level of 250 nWb/ 
meter, using a 20 Hz to 20,000 -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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CIRCLE 106 ON FREE INFORMATION CARD 

UC EQUALIZERS HAVE BECOME ONE OF 

ost popular add-on products in a high - 
y stereo system. By dividing the audio- 
ncy spectrum into several segments, a 

c equalizer permits the user to tailor 
esponse of the entire system more pre - 
than would be possible using ordinary 
Id treble controls or even bass, midrange 
eble controls. Until now, most of the 
rers we have seen featured either five 
or ten bands per channel, with a few 
g even more frequency segmentation. 

Nikko Audio EQ-il 
Graphic Equalizer 

Now Nikko has come up with a graphic 
equalizer, model EQ-II shown in Fig. I, that 
offers six bands of frequency -per -channel, 
thereby providing a bit more flexibility than 
that offered by five -band units without in- 
creasüng the retail price to that of most ten - 
band units. 

The all -black front panel of the EQ-II fea- 
tures a POWER on/off switch at the left-hand 
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 

iá,ìei i,....<.n....... ...:,.... 

TUNER 

II II 

1E -MAIN AMPLIFIER 

SPEAKERS 

TURNTABLE 

TAPE DECK 

POWER CORD 
(AC120V 60Hz) 

LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

RADIO -ELECTRONICS AUDIO LAB 

R.I!A.I.. 
)lRATES 

NIKKO AUDIO EQ-II 

GRAPHIC EQUALIZER 

EXCELLENT 
Copyright c Gernsback Publications Inc.. 1979 

a pair of pushbutton switches. One of these is 

used to bypass the equalizer when its functions 
are not required, or for making instant audible 
comparisons between equalized and unequal- 
ized sound. The 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 receiver or amplifier will have 
been used up by installation of the equalizer. 

,NUFACTURER'S PUBLISHED SPECIFICATIONS: 

itrol Frequencies: 40 Hz, 125 Hz, 400 Hz, 1.25 kHz, 4 kHz, 12.5 kHz. Control 
Ige: ± 12 dB at center frequencies. Rated Output Level: 1.0 volt. Maximum Output 
el: 4.0 volts. Total Harmonic Distortion: 0.01%. Signal -to -Noise Ratio: IHF "A"- 
ghted; 100 dB. Frequency Response: 10 Hz to 30 kHz, ± 1.0 dB. Input Impedance: 
ohms. Power Requirement: 120 volts 60Hz, 14 Watts. Dimensions: 16'/2 W X 3% 
13 -inches D. Net Weight: 10.8 lbs. Suggested Retail Price: $200.00 

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 EQ-II to equalize 
signals being recorded; only to equalize signals 
being played back via the tape deck or your 
other program sources. Above the equalization 
in/out switch is a small green light that turns 
on when the EQ-II is "in circuit". 

Nikko has chosen to separate the left and 
right channel slider controls that occupy the 
rest of the front panel into two separate 
groups. The alternative approach is to position 
left and right sliders that have the same center 
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frequencies in adjacent pairs. Each approach, 
of course, has its advantages and disadvan- 
tages. With all the controls of one channel 
grouped together, if the user finds that both 
channels require the same degree of equaliza- 
tion the arrangement on the EQ-II requires 
that each channel be adjusted separately. 
When similar center frequencies are paired 
together, (as on some other equalizers we have 
tested), the user can adjust left and right slid- 
ers with a single finger motion. On the other 
hand, in most practical situations, with speaker 
systems placed at different positions in the lis- 

tening room, in non -identical environments, 
the likelihood is that the left -channel equaliza- 
tion requirements will differ from those of the 
right channel, and individual adjustment 
would be required in any case. 

The center frequencies chosen by Nikko for 
this six -band equalizer are 40 Hz, 125 Hz, 400 
Hz, 1.25 kHz, 4 kHz and 12.5 kHz. Spacing is 

therefore something more than one octave and 
less than two octaves. The slider controls used 
to adjust response at each of these center fre- 
quencies have well defined detents with ap- 
proximately a 2 -dB step per detent. Sliders are 
calibrated from 0 (center position) to 10 in 

both the boost and cut directions of the slider. 
Those calibration points have no direct correla- 
tion to dB of boost or cut, however, since max- 
imum boost or cut is 12 dB. 

The rear panel of the 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 - 

IN jacks in between. An unswitched AC conve- 
nience outlet, rated at 200 watts, is located at 
the extreme right of the rear panel above the 
power cord. There are no externally -replace- 
able fuses 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 circuits using op -amps with 
feedback networks are used to create the nec- 
essary individual filter circuits required. The 
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. That careful layout accounts in 

part for the excellent signal-to-noise ratio that 
we found. Figure 4 shows how to connect the 
EQ-11 into a hi-fi system. 

Lab measurements 
Table I summarizes the laboratory measure- 

ments made on our sample unit. The exceed- 
ingly low distortion levels, measured at mid - 
frequencies as well as at the audio frequency 

RADIO ELECTRONICS PRODUCT TEST REPORT 

TABLE 1 

Manufacturer: Nikko Model: EQ-II Equalizer 

GRAPHIC EQUALIZER PERFORMANCE MEASUREMENTS 

Specification 
Control range (±dB) 
Center frequencies (Hz) 
Maximum output level (V) 
Harmonic distortion, 1kHz (%) 
Harmonic distortion, 20 Hz (%) 
Harmonic distortion, 20kHz (%) 
S/N ratio, "A" -weighted ldB) 
Frequency response, Hz -kHz, ± 1dB 

MATCHING CHARACTERISTICS 
Rated output (V) 
Input impedance (ohms) 
Power consumption (W) 

R -E 
Measurement 

12 

40,125,1.25K,4K,12.5K 
4.5 

0.003 
0.008 
0.005 

99 
10-25 

1.0 
80 K 

12 

R -E 
Evaluation 
Very Good 

Good 
Very Good 
Excellent 
Excellent 
Excellent 

Very Good 
Very Good 

. RADIO -ELECTRONICS PRODUCT TEST REPORT 

TABLE 2 

Manufacturer: Nikko Audio 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price/performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$200.00 
Medium 
Very good 
Excellent 
Excellent 
Very good 

Model: EQ-Il Equalizer 

Comments: Many audio 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 offer as 
much control as they feel they need. Nikko Audio has apparently tried to solve that 
problem by coming up with a six -band graphic equalizer that provides just a bit more 
control flexibility than do the five -band models available. By resorting to gyrator 
circuitry, Nikko has managed 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-detented settings of each slider control make preferred 
settings easily repeatable. 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 EQ-II. It would have been nice (and not expensive) if Nikko had enabled 
the user to equalize signals ahead of the tape out circuit instead of only during 
playback. An overall level control would also have been useful, especially when 
extreme settings of the sliders are called for. But, all in all, the EQ-II offers good basic 
equalization facilities at a moderate price. 

unity gain, as an equalizer should). Even as one 
approaches maximum output level, however, 
distortion remains almost as low until output 
exceeds 4.0 volts. 

extremes, were measured with an input signal 
level óf 1.0 volt, which corresponds to the rated 
output level of the unit (the EQ-I! has 0 dB or 

Figure 5 shows the response of the EQ-II 
with each of its frequency levers alternately 
moved to the maximum boost and cut posi- 

tions. Vertical sensitivity for the presentation 
was 10 dB -per -division while frequency, plot- 
ted from left to right, extended from 20 Hz to 
20 kHz, logarithmically. Thus, spacings be- 
tween center frequencies of the various bands 
are almost precisely equal, between one and 
two octaves apart. 

Figure 6 presents a sequential plot of one of 
the slider controls (the one having a center 
frequency of 400 Hz) for each of its eleven 
detented steps and while the boost and cut for 
each step, they are very nearly equal. 

Summary 
At its price, the Nikko EQ-II offers a good 

deal of tonal control flexibility. In listening 
tests, the unit introduced no noticeable sound 
coloration when the controls were set to their 
mid -positions and the EQ light was on. Neither 
was their any noticeable increase in distortion 
or noise level when the equalizer was switched 
into the rest of our test stereo component sys- 
tem. More detailed summary comments, to- 
gether with our overall product evaluation, will 
be found in Table II. R -E 
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31hDìgït 
DMM 

It to design and build your own DMM? If so, this develop - 
tal prototype is a good place to start. You can add fea- 
s and select an enclosure and layout to meet your 
is. 

CARSON CHEN* 

S HOW AN ACCURATE, INEXPENSIVE 

git DMM can be built. The DMM 
>igned around a single 3'/2 digit 

IC that performs the analog -to - 
I conversion function. The specifi- 
s of the DMM are shown in Table 

'erring to the schematic in Fig. 1, 

age 62) the basic building block of 
ultimeter is the ADD3501 analog- 
ital converter using a pulse-modula- 
chnique. A 2 -volt reference voltage 
i off the LM336 2.5 -volt precision 
nce diode allows for a 1 mV resolu- 
Additional ADD3501 support cir- 
consists of an NSB5388 LED Bis- 

a DS75492 digit driver, an RA08 
or array and an LM340 to regulate 
cc supply voltage. 
' voltage measurement: Depending 
the range selected, the positive or 
ive DC voltage to be measured is 
;d to the + and - meter probes 
Avhere applicable, attenuated so that 
iaximum voltage per range equates 
olts full-scale and applied across the 
3501 VIN+ VIN- pins (pins 13 and 
espectively). The ADD3501 then 
rms a pulse -modulation analog -to- 
il conversion and digitally displays 
iumerical equivalent of the analog 
voltage. 
current measurement: In the DC 

;nt mode, the meter probes are 
d in series with the current to be 

,ured. On any range, the DMM 
;s a known resistance in series with 
current to develop a 2 -volt full-scale 

,ior Applications Engineer, National Semi- 
uctor 

voltage drop. (This voltage drop may be 
reduced to 200 mV; refer to the last sec- 
tion of this article). The equivalent drop 
across the current measuring resistor is 
then converted and displayed by the 
ADD3501. 

Resistance Measurement: As in all 
multimeters, a current source develops a 
voltage drop across the unknown resistor 
being measured. In this case the resistor 
to be measured is placed across the + and - meter probes and, depending upon the 
range selected, a constant current is 
forced through the resistor developing, at 
maximum, 2 volts full-scale. This voltage 
is applied to the VIN+ and VIN- pins of 
the ADD3501 and converted to its proper 
digital equivalent displayed as ohms. The 
current source is designed around two of 
the op -amps in the LM346 (IC2-a and 
IC2-b) and transistors Q1 and Q2. 

Isolating the current source and ana- 
lyzing the circuit in Fig. 2, we see that 
resistor Rx sets the desired current for a 
chosen resistance measurement range. It 
is essential to note that varying resistor 

values placed at Rx must not alter the 
constant current through Rx. If this 
occurs, erroneous resistance readings will 
be displayed. To eliminate any non -con- 
stant current conditions, op -amp IC2-b 
and transistor Q2 function as follows: 

To establish a constant -current source, 
a constant voltage drop must be main- 
tained across load resistor, RL. The 
closed -loop operation of IC2-b trys to 
maintain a zero differential input voltage. 
With 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 potential is 
maintained across R1. With VA constant 
at point B, the current source remains 
constant, and varying Rx has no effect on 
the current source, provided that Rx X 

IsouRCE is not greater than VA-VBE, so 
that transistor Q2 is saturated. This non- 
linear condition however will not be no- 
ticed since Rx X ISOURCE ? 2V will force 
the ADD3501 to display +OFL. (See Fig. 
3.) 

A change in the VCC supply voltage is 

TABLE 1-SPECIFICATIONS 
DC Volts: Accuracy better than ± 1% 

Ranges: 2 volts, 20 volts, 200 volts, 2 kV. 

Input impedance: greater than 10 megohms on 2 -volt range; 10 megohms 

on 20 -volt 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 µA, 2 mA, 20 mA, 2 amps 

AC RMS Amps: Accuracy better than ± 1% 

Ranges: 20 µA, 2 mA, 20 mA, 2 amps 

Ohms: Accuracy better than ± 1% 

Ranges: 200, 2000, 20,000, 200,000 ohms, 2 megohms 
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drive shaft. On its upper end, the shaft 

has another gear that engages the large - 

diameter threading ring. 
The threading ring revolves counter- 

clockwise (as you look down at it). The 
lead guidepost encounters the tape as 

the rotation 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 being pulled out by 

the lead post is doubled. But, at inter- 
vals, three additional guideposts on the 

circumference of the threading ring en- 

ter the tape loop. These posts hold the 

outer side of the tape loop away from 
the video -head drum. The inner side of 
the loop, however, wraps very closely 
around the face of the video -head drum. 
Behind the drum, two fixed guideposts 
also shape the outside dimensions of 
the tape loop. 

Meanwhile, on the left-hand side of 
the cassette. a lever-with a guidepost 
that is also inside the cassette similar to 

the lead guidepost-has filled out a tape - 

tension arm. That post has also drawn 
some tape from the supply reel of the 

cassette. 
Near the end of the threading -ring 

travel, a cam -follower lever moves the 
tape -tension arm solidly outward. 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 threading -ring 
travel. Microswitches open the circuit 

66 

to the 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 

voltage at the DC motor reverses and 
starts the threading ring revolving 
clockwise. A few degrees of rotation 
toggles the cam -follower lever and 
loosens the tape -tension arm. 

Tape could suddenly go slack and 
create a "spill," but a lever lifts the 
brake from the takeup-reel turntable. 
The 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 cassette closes, and the 
cassette can be removed. 

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 
familiar with both sides, troubleshoot- 
ing can proceed directly. 

Several electronic functions must be 
taken into account during tape loading. 
Many are safety interlocks that pre- 
vent damage to the machine. The basic 
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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. 

threading circuits are shown in Fig. 1. 

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- 

cept 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 CASSETTE -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. 1). 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 D4015, 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- l 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 malfunction elsewhere in 
the machine, an automatic -stop system 

a logic -low signal onto this line. sw 
logic-lowitches signal would inhibit gate 

AND -2, w a log 
high at IC 

and 
pinthis 21, and 

ould, force 
ultimately, 

logic logic high at IC pin 21, and, ultimately, 
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a logic low at the emitter of Q4010. 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 turn 
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 opens, the output 
of gate AND -2 goes low and IC pin 20 
reverts to ground or zero. 

But if something goes wrong and 
threading has not been completed in ten 
seconds, capacitor C4013 attains nearly 
full charge. The delay gate inverts the 
developed logic -high 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, 
thus averting excessive tape stress or 
breakage. 

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 
whenever the FJECT 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 Q4010. The motor runs 
in the opposite direction, and the gearing 
system now drives the threading ring 
back clockwise toward the tape -un- 
loaded position. 

30 
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FIG. 2-THREADING LOGIC IC uses 30 -Hz sig- 
nal to verify that the video head drum is rotating. 

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 turn -on logic for unthreading 
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FIG. 3-BRAKE RELEASE ELECTRONICS control the brakes on both the take-up and supply reels. 
Brakes are released when solenoid is energized. 

comes from a safety system. It is im- 
portant 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 running. 

The turn -on voltage (logic) for the 
unthreading operation comes from this 
relation -sensing system. The head - 
switching 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 system. 

Doubler diodes D4012 and D4014 
rectify the signal. Positive DC develops 
across C4008, forward -biases D4011, 
and feeds a logic high to pin 19 of the 
IC. You have already traced through 
the remainder of the logic that activates 
the threading motor. Remember, 
though, that the motor is now turning 
backwards to unthread the tape. 

One type of VCR uses circuits inside 
the threading -logic IC to verify the 
video -head drum rotation. See Fig. 2. 

Capacitor C4007 couples a sample 
of the 30 -Hz pulse -generator signal 
to a sample -and -hold stage in the IC. 
Capacitor C4012 is the charge -holding 
capacitor. 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.1) 
through threading IC pin 19. 

When the signal ceases, indicating 
that the AC motor has stopped, C4012 
discharges-leaving a logic low at pin 
23. The sample -and -hold output goes 
low. Gate AND -1 inhibits gate AND -2, 
stopping any threading action. The 
same logic -low indication appears on 
the auto-stop signal line, and also trig- 

gers a STOP solenoid into action. 
Figure 2 shows that other safety 

shutoffs work through IC4001 and dupli- 
cate those shown in Fig. 1. 

In Fig. 1, 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 -reel 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 manipulate 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- 
tables. When activated, the solenoid 
releases both brakes. 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 directly to the solenoid. 
The bottom of the solenoid goes to 

ground through Q4011, but only when the 
transistor turns on. Figure 3 shows that 
there are two paths to the base of 
Q4011. One is via PLAY switch 54001, 
PAUSE switch S6080, R4006, and D4013. 
This path turns Q4011 on only when 
the PLAY pushbutton is down. 

The other signal path goes through 
LOADING -STOP switch S6506, D4016, 
EJECT switch S4004-3, R4014 and 
D4009. Inserting a cassette applies DC 
to this enable path to Q4011. Therefore 
the transistor turns 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 EJECT 

mode is selected; the mechanical link- 
ages control the takeup brake. 
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FIG. 4-END-OF-TAPE DETECTOR CIRCUIT uses 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. 

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 

SENSING COILS detect metallic leaders at both. 
ends of tape to piovide an end -of -tape indica 
tion that is used to trigger automatic shutoff. 

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. 
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FIG. 5-DEW SENSOR CIRCUIT prevents operation if moisture condenses in the tape transport 
mechanism. Moisture can seriously damage tape. 

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 arm holds one coil beside the 
left -side tape path, next to the tape -ten- 
sion arm. 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 takeup-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 L65O1 into 
the feedback loop of an oscillator. The 
signal from the oscillator is rectified 
and filtered in the detector, and then 

continued on page 91 
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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. 

UP TO NOW, THERE HAVE BEEN TWO KINDS 

of TV test equipment: One kind is expen- 
sive, accurate and designed for use in TV 
stations and studios. The other kind is 
inexpensive, less accurate and made for 
TV service work. Now, the B&K-Preci- 
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 stations with 
the same accuracy. It will also make four 
stock convergence patterns and all three 
color rasters (or any mix of the three). 
The RF output is on Channel 3 or Chan- 
nel 4 and is crystal controlled. There is an 
IF output at 45.75 MHz, also crystal con- 
trolled. The sound subcarrier is at 4.5 
MHz and may be frequency modulated 
with either a 1 kHz or 3 kHz audio signal 
that is generated internally. The audio 
signal is also available at a jack labelled 
AUDIO OUT for testing audio equip- 
ment, and there is a jack for an external 
audio input signal. 

There is a composite video output that 
can be calibrated to the standard 1.0 volt 
P -P negative modulation, 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. The video can be 
modulated by any of the standard pat- 
terns. A very accurate 3.579545 -MHz 

JACK DARR 
SERVICE EDITOR 

color subcarrier signal is available. All 
RF and video output impedances are 75 
ohms and are equipped with BNC con- 
nectors. Audio inputs and outputs are 
phono jacks. 

NTSC 
Now, just what is an "NTSC color Sig- 

nal?" Back in the early 1950's there was 
quite a hassle over two different color -TV 
systems. One was approved by the FCC 
and tried out: That was the CBS system 
which used a color wheel. The other, 
developed by RCA, was the all -electronic 
color system, with all of the matrixing 
done inside the picture tube. Eventually, 
that was the system chosen. 

A national committee was appointed to 
study the RCA and other systems, and 
came up with a set of standards for trans- 
mitters and receivers. (That committee 
was the National Television Systems 
Committee.) In 1953, after some years of 
testing, deliberation and probably quite a 
bit of arguing, they selected what are now 
the NTSC Standards. The color TV sys- 
tems now in use in Europe-PAL, and 
the French SECAM-were considered, 
tested and not chosen. 

The NTSC system has worked very 
well so far; there have been no major 
alterations since its adoption. One of the 
headaches was coming up with a system 
that was fully compatible with black -and - 
white TV. 

The NTSC Standards cover every- 
thing-the TV signal transmitted from 
the station, color modulation, and you 
name it. Thus, TV station engineers now 
had a set of standards to go by in setting 
up their equipment; and receiver 

designers used those standards for mak- 
ing color TV receivers. 

Now we come to the nitty-gritty: They 
also specified an NTSC Standard color - 
bar pattern that could be used in setting 
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 transmitted signal exactly. 

At first, only TV stations 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 accurate 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 little more; there's more to it than 
meets the eye. Figure 1 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. The 
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 brightest color, nearest to white, 
to the darkest, blue, which is nearest to 
black. The 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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Fig. 1-NTSC COLOR BAR waveform for one hor 
divided into 140 IEEE units. Note the difference in 
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 
exactly 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 100 units produce 
various shades of gray. The brightest 
white is 100 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 

CHROMA 

LUMINANCE 

izontal line. The waveform is 1 volt P -P and is 
luminance levels of the different colors and the 

it looks like a color -bar signal. On the 
scope it doesn't! Therein lies a major 
advantage. For example, 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 dual -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 signals 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. 

The -IWO signal. 
If you've ever seen a network color -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 

RED R -Y 

I 104° 90° 
123° 100 'ea* 

EL, 2kt 
wAe9 

elL> 

YELLOW 
168° 

BURST 
180° 

-1 

GREEN 303° 
241° CYAN 

284° 
FIG. 2-NTSC VECTORSCOPE graticule. Each 
color phase produces a dot rather than the 
familiar "petal." 

MAGENTA 
61° 

0 
33° 

B Y 0° 
BLUE 
348° 

called - I (which is chroma at a phase 
angle of 303° from burst), a fully saturat- 
ed 100 units white bar and the Q signal 
(which is chroma at 33° 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 signal is used mainly in stu- 
dio phase measurements, in video proces- 
sors, amplifiers, and similar items. For an 
eyeball test, the first quarter of the pat- 
tern should be black, then you see pure 
white, then black again for the rest. Tran- 
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 within 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 model 
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. 

The Staircase 
Another NTSC standard pattern that 

is available with the model 1250 is the 
"staircase." The reason for the name 
should 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 
amplitude as the signal from the model 
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 staircase 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 unmo- 
dulated staircase signals? You can make 
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FIG. 3-NTSC STAIRCASE waveforms. The waveform shown in a contains only luminance and 
produces a series of bars on the picture screen from black to white. The low staircase waveform 
shown in b contains 20 IEEE unit chroma modulation. The high staircase waveform shown in c 
contains 40 IEEE unit chroma modulation. The waveforms shown in b and c are used to measure 
differential gain. 

tests that up to now have been very diffi- 
cult. They are for differential gain and 
differential phase. Either of these can 
cause color distortion. The TV studios 
use these two signals for checking video 
processing equipment of all kinds-video 
monitors, VTR's, etc. Now, with these 
two waveforms, you can check for these 
parameters. 

Differential gain means that the chro- 
ma amplitude should not vary as the 
luminance is varied. That is done for you 
automatically; the staircase steps the lu- 
minance from zero to maximum; the 
amplitude of the chroma signal must 
remain the same as the input. Any varia- 
tion means that something is wrong in the 
equipment. The two modulation levels let 

you check so you can be sure there is no 
difference between low and high modula- 
tion levels. 

The chrome phase must not shift as the 
luminance is varied from 0 to 100%. If it 
does, you have differential phase -shift 
problems. To check that, the staircase 
pattern is displayed on a vectorscope with 
chroma modulation. If there is any differ- 
ential phase shift as the luminance steps 
up, it will show up as an angular shift of 
the dot on the graticule. Use both low and 
high modulation to make sure. 

On the bench 
The model 1250 can be a fast and accu- 

rate aid to any kind of service work: color 
TV sets, VTR's, VCR's, or you name it. 

The front panel of the unit is laid out so 
that switching can be very easy. There are 
15 pushbutton switches that are function- 
ally divided into three groups. The NTSC 
patterns are all selected by the right-hand 
group, along with the FULL BURST, TOP 
BURST (that one turns off the burst for 
only the top fourth of the screen on the 
color bars and raster patterns: it's used to 
check the sync), CHROMA, - IWQ, LOW 
STAIRCASE and HIGH STAIRCASE pushbut- 
ton switches. 

The next group, from right to left, are 
the four convergence pattern switches: 
DOTS, CROSSHATCH, DOTHATCH, and CEN- 

TER CROSS. Those are mechanically inter- 
locked with the NTSC switches; if any of 
those is turned on the other patterns are 
turned off. Because of interlaced scan- 
ning, you may see a small vertical jitter in 
the convergence patterns. 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 switches: one for each primary 
color and a raster ON-OFF switch. The ras- 
ter ON-OFF switch is interlocked so that it 
turns off the NTSC or convergence 
switches that are on. There are three col- 
or raster buttons; you can make eight dif- 
ferent color rasters with them. All 
switches off produces black at the 7.5 
unit reference level. This is used for 
adjusting the receiver brightness control. 
Pure red, green, or blue rasters are for 
purity 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. The three pure colors could be 
handy for checking the guns of a picture 
tube for equal emission. Pushing all three 
primaries at once gives you a pure white 
raster at a 75 -unit level. 

The IF output can be used for tuner 
substitution. 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 patterns! The manual lists them. 

For TV and VTR testing, the compos- 
ite video signal is available through a jack 
on the front panel. It has a gain control 
that will vary the level from 0 to 1.5 volts 
P -P. Turning. the control fully counter 
clockwise until a click is heard sets the 
output at the standard level of 1.0 volt 
P -P with the sync negative going. That is 
the standard 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 problems in the VTR, 
you can feed an RF signal into its tuner, 
with either of the two audio frequencies 
as modulation. 

continued on page 93 
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An inexpensive wide bandwidth preamplifier in kit form that 
has many applications on your workbench. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

A WHILE BACK I WAS WORKING WITH SOME 
low-level RF circuits and discovered that 
my frequency counter would not pick up 
those feeble signals. Needing that infor- 
mation, I had two choices. One was to 
rebuild the counter -input stage to provide 
more gain. That seemed to be too much 
trouble so I chose to add a preamplifier. 

International Crystal (10 North Lee 
St. Oklahoma City, OK 73102) has a lit- 
tle two -stage, broadband -amplifier kit 
that looked good for this application. The 
BAX-1 has 30 dB to 6 dB gain over a 
range of 20 Hz to 150 MHz-that was 
just what my counter needed. I put it 
together in about ten minutes and tempo- 
rarily inserted it between the RF circuit 
and the counter. 

The setup worked so well that I started 
taking the 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 happened. 

With the BAX-1 in the input line, my 
AC voltmeter was much more sensitive. 
Of cóurse, all measurements were relative 
instead of absolute but those really weak 
ones were in there. 

The BAX on the output of a little crys- 
tal oscillator made an excellent low -power 
transmitter. Placed between the antenna 
and a shortwave receiver, it amplified the 
incoming signals and thus enabled the 
receiver to pick up weaker signals. 

That's just for starters. There is no rea- 
son why the BAX can't be used to 
increase the sensitivity of a microphone. I 

want to try it on my TV antenna and on 
the FM in the car. The BAX is quite 
versatile and, in some applications, should 
be even better with a tuned circuit or fil- 
ter before and/or after it. Needless to 
say, mine hasn't gotten into the counter 
cabinet yet and probably won't, at least 
for a good long while. 

The BAX-1 ($6.67 including postage 
in U.S.A.) contains a circuit board, all 
parts, and mounting hardware. You can 
get the kit or build your own from 
scratch. With International's permission, 
the circuit is shown in Fig. 1. There is 
nothing critical about its construction. 

In a couple of applications I found that 
some method was needed to vary the gain 
(there was too much). Of course, that can 

IN 

FIG. 1 

9-15 

VDC 

be done in several ways; for example: a 
pot used as a voltage divider at the input, 
or by varying the bias on a transistor. The 
easiest way for me was to vary the applied 
voltage. The BAX-1 specifies 9 to 15 
volts but it works fine at much lower volt- 
ages, too. 

By the way, International has several 
other interesting little kits that I really 
want to investigate. If you have used any 
of them in unusual applications, how 
about sharing your experiences with me 
and other readers? 

Technical training 
In past columns I have mentioned from 

time to time the need for the serious hob- 
byist to learn more than just tinkering 
will provide. The real pleasure of elec- 
tronics is found beyond the stage of fol- 
lowing "cookbook" building plans 
(though that is a good place to begin). 
The satisfaction that comes from experi- 
menting, modifying and, ultimately, de- 
signing is hard to beat. 

Going beyond the simple matter of just 
following instructions requires a basic 
knowledge. Several suggestions have been 
made for acquiring that base. Among the 
suggestions was independent study-a 
method probably most suited to a majori- 
ty of the hobbyists. 

One of the problems with independent 
study has been finding the right materi- 
als. I have told you about study materials 
from the Heath Company and the Ameri- 
can Radio Relay League, among others. 
Recently, I have discovered some excel- 
lent materials from the McGraw-Hill 
Book Company. 

McGraw-Hill publishes textbooks on a 

wide range of technical subjects. In the 
electricity and electronics area, the list 
goes on and on from servicing to applied 
mathematics. Of particular interest at 
this point are a couple of texts that I have 
had an opportunity to examine quite thor- 
oughly. They are: Electronics: Principles 
and Applications by C. A. Schuler, with 
its Activities Manual ($16.00 and $7.50, 
respectively) and Digital Electronics by 
R. L. Tokheim, with its Activities Manu- 
al ($8.50 and $5.75). 

As a professional educator, I have 
examined many textbooks over the years. 
Those two are near if not at the top in 
instructional quality. Both are unusually 
well -written and well -presented. Organi- 
zation of content, clarity of circuit dia- 
grams, and explanatory text are outstand- 
ing. Best of all, from our standpoint, is 
that those textbooks are as well suited to 
independent study as they 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 hobby. If you choose to 
go that route, I also recommend that you 
get the corresponding Activities Manu- 
al(s). They are not necessary to an under- 
standing of the texts but they will be an 
additional help. 

The Manuals contain specific lab -type 
activities to illustrate and "nail down" the 
concepts in the texts. Components that 
may be needed to carry out the activities 
are readily available and inexpensive. 
(You probably have most of them in your 
junk box.) 

It is unlikely that you can find those 
books and manuals locally. Exact prices 
and ordering information can be secured 
from Gordon Rockmaker, Editor 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! 

Photo timer 
J. D. Miner of Lima, OH has written 

about adapting a clock module for photo- 
graphic use. Color processing, as you 
know, requires several sequential timed 
steps. Of course you can do that, J.D. It 
will start at zero and read elapsed minutes 
and seconds. 

Most, if not all, modules have a reset 
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capability. Take the National 5316 as an 
example: Activate the seconds display 
(pin 32) and then both the slow (pin 33) 
and fast (pin 34) set. The clock resets to 
midnight and the display, showing min- 
utes and seconds, starts at zero. 

As a matter of fact, the off -the -shelf 
commerical clocks that I have seen do 
exactly the same thing. You might make 
it a little more convenient as a timer by 
wiring the slow and fast pins to one dou- 
ble -pole switch. 

But, J.D., let me pass along another 
way you may like. Some 25 years ago, 
when I was deep into photography, I ran 
across an article in one of the photogra- 
phy magazines about using a tape record- 
er to time color processing. What I did 
was to make a tape recording of some 
favorite music and, at appropriate times, 
faded to instructions; e.g., "in 30 seconds 
do thus -and -so.. . . now." Not only did 
the tape do the timing and free me from 
watching the clock, but it provided in- 
structions and music to "agitate" by! R -E 
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Here's a look at the various ways you can interface a micro- 
processor to a 7 segment LED display. 

J. TITUS, P. RONY, D. LARSEN and C. TITUS 

REGARDLESS OF THEIR APPLICATION, MOST 
microcomputers need peripheral I/O de- 
vices for the input and output of data. 
The more common output devices in- 
clude 7 -segment displays, 5 X 7 dot- 
matrix displays, printers and CRT dis- 
plays. 

This month, we'll look at several meth- 
ods that can be used to interface 7 -seg- 
ment displays, as well as different pro- 
grams to "drive" such displays that are 
widely used in electronic games, calcula- 
tors, point -of -sale (POS) terminals, gaso- 
line pumps, children's toys and taxicab 
meters. 

One of the simplest methods for inter- 
facing a 7 -segment display to a micro- 
computer consists of latching the appro- 
priate data values from the data bus 
under software control (see Fig. 1). The 
latch's inputs (7475) are wired to the 
computer's bidirectional data bus, and 
the latch's outputs are wired to a 7 -seg- 
ment decoder/driver (7447). The decod- 
er's outputs (current -sinking) are wired 
to the 7 -segment display with 220 -ohm 
current -limiting resistors. When an 
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TABLE 1-DISPLAYING A 39 on the two -digit display 

/THIS SECTION OF A PROGRAM OUTPUTS THE 
/BIT PATTERN 00111001 (OCTAL 071, HEX 39) 
/TO AN OUTPUT PORT EQUIPPED WITH TWO 
/SEVEN -SEGMENT DISPLAYS. 

MVIA 
071 
OUT 
125 

/LOAD A WITH THE FOLLOWING IMMEDIATE 
/DATA BYTE (HEX 39, BINARY 00111001) 
/OUTPUT IT TO THE TWO SEVEN -SEGMENT 
/DISPLAYS EQUIPPED WITH LATCHES 
/CONTINUE WITH THE REMAINDER OF THE 
/PROGRAM 

oUT125 instruction is executed, the con- 
tent of the 8080's A register is latched by 
the display interface, and the two BCD 
numbers represented by D7-D4 and 
D3-DO are illuminated on the two dis- 
plays. The instructions listed in Table 1 

cause a "39" to be displayed. 
To display a 10 -digit number using this 

method, 10 latches, 10 decoder/drivers, 
70 resistors and 10 seven -segment dis- 
plays will be required. One method of 
reducing the "parts count" for this inter- 
face is to use a device such as the 8255 
Programmable Peripheral Interface 
(PPI) integrated circuit. This device can 
be used as three independent 8 -bit output 
ports, so it is the equivalent of six 7475 
latches. Therefore, two 8255 PPI IC's, 
along with 10 decoder/drivers, 70 resis- 
tors and 10 seven -segment displays would 
be required in the interface. An obvious 
disadvantage of this method is the large 
number of IC's required. However, one 
advantage is that the software needed to 
drive this interface is relatively simple. 
Also, the microcomputer only has to out- 
put this information once to the interface 
for the information to be continuously 
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displayed. This, of course, is due to the 
latches or the 8255 IC's in the interface. 
Thus, the microcomputer can output nu- 
meric information once and then go on to 
perform any other required operations. 

Another interfacing method is digit 
multiplexing. Multiplexing reduces the 
display -interface electronics (number of 
parts) to a minimum; however, at the 
expense of longer and more complex dis- 
play -driver software. Multiplexing a dis- 
play consists of enabling or turning on 
one particular digit with a digit -enable 
code and providing the BCD numeric 
information for that digit to a multidigit 
display interface. In this way each digit is 
turned on, one at a time, as the actual 
BCD data for each digit is provided. Mul- 
tiplexing is usually only used with multi - 
digit displays. 

As an example, let's suppose the num- 
ber "237" is to be displayed on a 3 -digit 
multiplexed display. To display this num- 
ber the BCD value for the digit "7" 
would be output to the interface along 
with the digit -enable code for the right- 
hand display. After a short period (1 µs to 
10 µs) the BCD value for number "3" 
would be output along with the digit - 
enable code for the middle digit. Again, 
after a short delay, the BCD value for the 
number "2" and the digit -enable code for 
the left-hand display would be output to 
the interface. By performing this se- 
quence 50 or more times every second, 
each digit in the display appears to be on 
all the time. This display method is used 
in hand-held calculators. Even though the 
digits are being turned on and off, it hap- 
pens too fast for the eye to see. The inter- 
face for a 10 -digit multiplexed display is 

shown in Fig. 2. 
When an ourl25 instruction is exe- 

cuted, bits D3-DO of register A deter- 
mines which one of the 10 digits in the 
display will be enabled (turned on). 
Therefore, these 4 bits constitute the dig- 
it -enable code. Bits D3-DO are latched 
(7475) and are decoded with a one -of -10 
decoder (7442). The decoded outputs of 
the 7442 are wired to the common cath- 
odes of the individual digits in the dis- 
play. Bits D7-D4 provide the BCD code 
of the value to be displayed (0-9). These 
bits are also latched (7475) and are 
decoded by a 7 -segment decoder/driver 
(DS8857, manufactured by National 
Semiconductor, Santa Clara, CA). 

An additional display method involves 
the use of an external display controller 
IC to control the multiplexed display. 
The Intel Corporation manufactures 
some of these IC's that are compatible 
with the 4004/4040, 8080 and 8085; 
these IC's are the 4269, 8279 and 8279-5. 
National Semiconductor Corporation 
also has developed two display controller 
IC's that can be used with 6 -digit dis- 
plays. One of the devices (the 
MM74C912) can be used to display 0-9 
and the other (the MM74C917) can be 
used to display hexadecimal numbers.R-E 
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Are you prepared for the changes taming during 
exp:osive transforma- the 1980's (Si -ne are 
tion? Right in your own eilread-e here). 
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The Clock of the 80's! 

A truly digital movement with traditional 
analog display. The time is shown by three 
electronic eyes as they move within three 
concentric circles. 

If you love contemporary desig n but want the 
more traditional, here is the clock for you. In 
creating our own version of the ever popular 
Grandfather Clock,we use theelectroniceyeto 
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 tic 
toc, modified Westminster Chimes and 
Bongs are available for any AMELECT clock. 
The chimes and bongs are composed of six 
frequencies, providing realistic bell sounds. 
They are totally within clock cabinet. 

The AMELECT clocks, cabinets may be 
your choice of Cherry, Mahogany, Maple, or 
Walnut hardwoods. 

SIZES 
Diagonal Clock -14" tall on base 

Grandpa Clock -19'h" tall 

Assembled 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 Handling $3.50 

To order write or call 1-219-297-3320 

Allow 4 to 6 weeks for delivery 

MELECT 
INCORPORATED 
Postoffice Box 367 

GOODLAND, INDIANA 47948 

Phone 219-297-3320 
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computer products 

More information on computer products is available. 
Use the Free Information Card inside the back cover. 

PARALLEL INTERFACE, model VPI-1, is an SS - 
50 bus -compatible board providing four I/O ports 
to interface keyboard, printers, etc., with CPU's. 
Two MC6820 peripheral interface adapters, two 
MC6522 versatile interface adapters or a combi- 
nation of both give a total of 40 I/O lines (36 of 
them for input/output, 4 for input only) to hookup 
to IC power drivers and buffers. The MC6522 has 

w P .. 
" a.": 
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two programmable timers that provide for real- 
time interrupts and waveform generation. Ad- 
dress selection and port selection are DIP -switch 
or jumper -selectable. Prices: model VPI-1 board, 
$32.50, plus $2.50 per order shipping and han- 
dling; documentation, $5 ppd. Ohio residents add 
state and local taxes where applicable.-F & D 
Associates, 1210 Todd Rd., New Plymouth, OH 
45654. 

SINGLE -BOARD COMPUTER SYSTEM, Super - 
board Il, is a complete personal computing sys- 
tem on one board. It provides 8K BASIC in ROM; 
8K RAM; 6502 microprocessor; user -program- 
mable 53 -key keyboard; video display interface, 
audio cassette interface; machine -code monitor; 
and I/O ports. Video display provides upper/low- 
er case, graphics and game characters for up to 
156 X 256 -point resolution. Available options 
include expander board with 24K RAM, dual mini - 
floppy disc; port adapter for printer or modem; 

I© A+i 1!A U##11Cia 
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and 48 -line expansion interface. Also available 
are an assembler/editor, extended machine -code 
monitor and complete software library. System is 
powered by +5-VDC 3 -amp supply (not includ- 
ed), and is also available as Challenger 1P com- 
plete with case and on -board power supply. Sug- 
gested retail prices: Superboard ll, $279; Chal- 
lenger 1P, $349.-Ohio Scientific, Inc., 1333 S. 
Chillicothe Rd., Aurora, OH 44202. 

16K EPROM BOARD uses 2708 16K memories 
compatible with Digital Group 2708 systems. 
Features 8K or 16K selectability with each 8K 
memory block jumper to any 8K boundary and 
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fully buffered address and data lines. The board 
comes assembled and ready for EPROM inser- 
tion. Price per board, $99.50; 2708 EPROM's, 
$12.50 each.-PEC, 21720 Alcazar Ave., Cuperti- 
no. CA 95014. 

SS -50 BUS VIDEO BOARD has an 80 X 24 for- 
mat with hardware scrolling, X -Y addressable 
cursor and multiple -character generators that 
allow user -programmable character sets. The 
board contains a 2716 EPROM with 128 upper 
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and lower case ASCII character set, plus a TMS 
2716 socket for optional 128 -character set; plus 
2K RAM. User can create own graphics for stor- 
age on PROM, disc or tape. The board can be 
used to display up to 256 characters simulta- 
neously, either in inverse or normal mode, at half 
or full intensity. The board is addressable to any 
2K boundary; addressing allows multiple boards 
at the same address. Available software includes 
GMXBUG video -based 3K ROM monitor, sepa- 
rate driver routines and a program that lets you 
create your own characters. Price: 
$458.76.-Gimix, Inc., 1337 W. 37th Pl., Chicago, 
IL 60609. R -E 
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RELAY MULTIVIBRATOR 

AMONG THE EARLIER MULTIVIBRATORS, 
one of the simpler models was a device 
using two relays and one or more capaci- 
tors and resistors to control the timing 
cycle and operating frequency. When it 
comes to small size and speed, all is in 
favor of the solid-state electronic multivi- 
brator. 

oDC 

sl j. 
RY2-1 

RY1 

current activates relay RY1 and causes its 
normally closed contacts (RYI-1) to 
open. When the CI charging current falls 
below the hold -in rating of RY1, the 
relay releases and closes contact RY I -l. 

At that moment, the coil of RY2 is 
connected across C l . The capacitor starts 
to discharge and the discharge current 
energizes RY2 and causes contact RY2-1 
to open. When the discharge current 
drops below RY2's hold -in current rat- 

DC 
o 

s1 

o 
RY2-1 

RY1 

FIG. 1 

RY11 

RY2 

r j RY2 

Cl 

RY1-1 

However, from time to time we may 
need the simplicity of the relay multivi- 
brator. Most circuits shown in literature 
use the charging of a capacitor to control 
the timing and one or more resistors to 
limit the discharge current so it won't 
damage the relay contacts. The circuit in 
Fig. 1 was developed around two relays 
and a single capacitor to perform the 
same tasks as the more elaborate cir- 
cuits. 

Circuit operation is as follows: When 
switch SI is first closed, the CI charging 

FIG. 2 

ing, contact RY2-1 closes to start the 
cycle anew. The multivibrator will switch 
back and forth between the relays at a 
frequency governed by the capacitance of 
C l . the resistance of the relay coils, the 
applied voltage, and the hold -in current 
of the relays. As the relays cycle, switch- 
ing operations can be carried out as 
needed by auxiliary contacts 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 

, p r orF!l 

NEW IDEAS 
This column is devoted to new ideas, 

circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25 plus a Circuit Board 
Holder, Standard Base and Tray Base 
Mount from Panavise Products, Inc. 
(See photo below.) Selections will be 
made at the sole discretion of the edito- 
rial staff of Radio -Electronics. 

f 'Y 

. 

J 

s' i 
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. 

Title of Idea 

Signature 

Print Name Date 

Street 

City State ZIP 

Mail your idea along with this coupon 
to: 

New Ideas 
Radio -Electronics 
200 Park Ave. South 
New York, NY 10003 
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HITACHI VIZ formerly 

, TRIPLETT 

PHILIPS HICKOK FLUK 

New Portable Digital Capacitance Meter 
MODEL 820 

Call For Our Price 

Measures capacitance 
from 0.1 pF to 1 Farad 

Resolves to 0.1 pF 

10 ranges for accuracy 
and resolution 

4 digit easy -to -read LED 
display 

0.5% accuracy 

Special lead insertion 
jacks or banana jacks 

Fuse protected 

Uses either rechargeable 
or disposable batteries 

Overrange indication 

1111:IATA PRECISION 
Model 938 

0.1%, 31/2 -Digit, LCD DIGITAL 
CAPACITANCE 

METER 

$149 

WIDE RANGING - from 199.9 pF full scale 
(0.1 pF resolution) up to 1999 pF full scale, in 
eight rarges...virtualy every capacitance yai li 
ever need to measure. 

FAST AND EASY TO USE - Direct reading, 
pushbutton ranges. Just plug in and read. 

ExCEPT1ONALLY ACCURATE - provides 
± 0.1% basic accuracy. 

TOUGH AND COMPACT - Suitt to take rough 
usage without loss of calibration accuracy. Fits 
and goes anywhere; takes very little bench 
space; always handy for quick capacitance 
checkout, matching. calbration, and tracking. 
PORTABLE - Palm -sized, lightweight, operates 
up to approximatey 200 hours on a single 9V 
alkaline battery. 

EASY READING - big, clear. high -contrast 
31/2 -digit LCD display, a full 0.5" high, remiahla 
anywhere. 

VALUE PACKED - Outstarxfing measurement 
capability and dependability. Outperforms DC 
timeccnstant meters, and even brdges costing 
2 to 5 times as much. 

RELIABLE - warranteed for 2 full years. 

HICKOK 
LX304 DIGITAL 

FAST, EASY, 
ONE HAND 
OPERATION 

MULTIMETER 

NEW 

AVAILABLE NOW 
$8995 

FLUKE DIGITAL MULTIMETERS 

Model 8022A: 
The Troubleshooter 

$139 

Model 8020A: 
The Analyst 

$179 

Seven functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1/R) 

3% digit resolution 

0.1% basic dc accuracy 

LCD display 

Overload protection 

Free case 
Two year parts 
and labor warranty 

Six functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 

NEW 

31/2 -digit resolution 

0.25% basic dc accuracy 

L:,D display 

Overload protection 

Nine functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1/R) 
logic level and 

continuity detect 
temperature (K -type 
thermocouple) 

Model 8024A: 
The Investigator 

$219 

Peak hold on voltage 
and current functions 

Selectable audible 
indicator for 
continuity 
or level detection 

31/2 -digit resolution 

0.1 % basic dc accuracy 

LCD display 

Overload protection 

New Low Distortion Function Generator 
MODEL 3010 

Generates sine, square and triangle 
waveforms 

Variable amplitude and fixed TTL square - 
wave outputs 

0.1 Hz to 1MHz in six ranges 

Push button range and function selection 

Typical sine wave distortion under 0.5% 
from 0.1 Hz to 100kHz 

Variable DC offset for engineering 
applications 

VCO external input for sweep -frequency 
tests 

New Sweep/Function Generator 
MODEL 3020 

Four instruments in one 
package-sweep generator, func- 
tion generator, pulse generator. 
tone -burst generator. 

Covers 0.02Hz-2MHz 

1000: 1 tuning range 

Low -distortion high -accuracy 
outpu)s 

Three -step attenuator plus 
vernier control 

Internal linear and log sweeps 

Tone -burst output is front -panel or 
externally programmable 
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Non -Linear Systems 

LEADER DORIC 

DATA PRECISION J 
PORTABLE 
OSCILLOSCOPES 
BATTERY OPERATED 

m Non -Linear Systems 

Dual Trace 15 MHz 
Reg. price $465. 

$39995 

MS -15 

Single Trace 15MHz 
Reg. price $349. 

$29995 

Dual Trace 30MHz 
Regular price $598. 

$49995 

SUPER 
SPECIAL 
HICKOK 385X 

500MHz COUNTER 
Reg 4999s 

NOW 22995 LIMITED QUANTITIES 

THESE 1980 B&K OSCILLOSCOPES 
ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 

1479 Dual -Trace 

1477 Dual -Trace 

1432 Dual -Trace 

1476 Dual -Trace 

1466 Single -Trace 

1405 Single -Trace 

¡iK PRECISION 

30 MHz 
15 MHz 
15 MHz Portable 
10 MHz 
10 MHz 

5 MHz 

CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 

Model LBO -520 

30 MHz Dual Trace 
Scope with Delay Line 

List Price $1 100 

$87995 

High Sensitivity. 
Wide Bandwidth. 
Single 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". 

Automatic Transistor Checker 

LEADER 
Instruments Corp. 

MODEL 

LTC -906 

Lights Up. Sounds Off. Measures. 
Identifies. Displays. 

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 switches-no 
contusing buttons or lead changes. 

Automatically identifies Germanium or Silicon. 
plus emitter base and collector. 

LED display plus audible tone indicates 
defective or good performance. 

Absolute meter readout of DC parameters. 

Regular price $189 

$159.85 

L__! 

J 
THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
ADVA 800-223-0474 

X54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224ELEC MONIC 
rol 
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PLEASE RUSH MY 
FREE 1980 CATALOG 

name 
address 
city state zip 
IA ELECTRONICS. Dept. I R 1020 W. Wilshire, (Maher. City, OE 77116 ...............J 
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Don't cut 
yourself out 

of a career as a 
two-way radio 
technician... 
MTI offers the only training for 

professional FM two-way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address 

City 

State/Zip 

MT/ 
B3D 

Mobile Training 
Institute 

Box 735, Camp Hill, PA 17011 U.S.A. ------------J 
CIRCLE 2 ON FREE INFORMATION CARD 

Now Build Professional 
Quality Printed Circuit 

Boards INSTANTLY With 

I_` CHUr ui T 
TM 

b y ®Bishop Graphics, Inc. 

$grinfTLIZ COPPER 
Design Products 

With E -Z CIRCUIT's revolutionary new 
pressure -sensitive Copper Design 
Products, you actually build "instant" 
professional caliber PC boards right in 
your own shop or home, WITHOUT 
chemicals, artwork, photography, 
screening or etching. 

The exclusive new E -Z CIRCUIT 
Copper Design System contains every- 
thing you need to produce or repair a 
professional, printed circuit board with 
electrical and mechanical character- 
istics that simulate those of etched 
"production house" PC boards. Our 
unique Technical Manual, with easy -to - 
follow, illustrated "how to" tips and 

For your copy of this value- packed 
E -Z CIRCUIT Technical Manual d Cata og 
102, including information on the 
location of your nearest E -Z CIRCUIT 
Distributor, send $1.00 - plus 50e for 
postage and handling - along with 
your name and address to: 

techniques shows and tells you how. 
E -Z CIRCUIT's pressure -sensitive 

copper products are only one 
dimension of the E -Z CIRCUIT family. 
The comprehensive E -Z CIRCUIT 
Technical Manual & Catalog 102 
contains detailed information on the 
entire product line, including: 

PC Drafting Aids to help you create 
professional PC board artwork 
General Purpose PC Plug Boards, 
DIP & SIP Sockets, Terminal Pins, 
Wire and Accessories for building 
PC boards with today's fast, modern 
wire wrapping methods 

by ® Bishop Graphics. Inc. 
CU 

5388 Sterling Center Drive P.O. Box 5007 RE 

Westlake Village, CA 91359 U.S.A. 
(213) 991-2600 Telex: 66-2400 

OSCILLOSCOPE 
continued from page 43 

The LM318 op -amp (IC302) 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 capacitively 
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 fora series of signal displays. 

Power supplies: The power supplies 
(Fig. 5) are entirely conventional except 
for the -900 -volt tripler. Diodes D105 
and D 106 charge C 102 to the peak nega- 
tive voltage of the transformer secon- 
dary on the negative half cycle. On the 
positive half -cycle, C102 and the sec- 
ondary appear in series to charge C 101 

to twice the peak secondary voltage 
(negative on top), through D103 and 
D I04. On the next negative half -cycle, 
C 101 and the secondary appear in series 
to charge C103 to three times the peak 
secondary voltage through D101 and 
D102. The drain on that supply is about 
200 uA, so the 0.1 pF 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 D109 through DI 13 if 
180 -volt Zener diodes are hard to find. 
Capacitor C105 filters out the 60 -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 

Help light the candle of understanding. 
Contact your local chapter of the 
Epilepsy Foundation of America. 
Or write Epilepsy, Washington, D.C. 20036. 
r Incorporating Ihe,lorn,er National Epilepsy League., 
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Put Professional Knowledge and a 

More information on radio products is available. Use the 
Free Information Card inside the back cover. 

AMPLIFIED MICROPHONE, model T2M, has in- 
tegral touch -pad encoder, 12 -key keyboard and 
LED display. Other features include preamplified 
electret element, digital integrated tone genera - 
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tor with 3.5795 crystal, and a mixer amplifier with 
up to 15 -dB gain. Power is supplied by 6 -0.16 - 
volt DC sources. Mike is housed in rugged 
shielded plastic, and an 8 -foot, 3 -conductor ca- 
ble is included. Suggested retail price; $105- 
The Astatic Corp. Conneaut, OH 44030. 

THREE -BAND ANTENNA, System Three, is a 
lightweight antenna designed for 10-15-20 me- 
ters, and features low SWR across the entire 
bandwidth, and a 14 -foot X 4 -inch boom length. 
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The antenna can survive up 100 -mph winds. 
Direct feed with 52 -ohm coax cable or a balun 
and has a power -handling capability of 2000 
watts. Suggested retail price: $179.95.-Wilson 
Electronics, P.O. Box 19000, Las Vegas, NV 
89119. 

CORDLESS REMOTE TELEPHONES, models 
CP-100S and CP-200S, contain full duplex cir- 
cuitry and have an effective range of 300 feet. 
Features include pushbutton number entry, auto- 
matic redialing of the last number called, and 
rechargeable nickel cadmium batteries. Model 
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CP-100S is portable style and CP-200S is phone 
handset style. Suggested retail price $269.95.- 
Cobra Communications, Dynascan Corp., 6460 
W. Cortland St., Chicago, IL 60635. 

MORSE CODE READER, Morse -A -Word, assem- 
bled or kit, is designed for SWL's and amateur 
radio operators. Accepts audio signals from com- 
munications receivers and displays 8 digital char- 
acters sequentially. Other features are a 5- to 35 - 
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word -per -minute code speed, a built-in oscillator 
and monitor speaker for code practice. The unit 
measures 7.735 W X 5.75 D X 3.375 inches H, 

and weighs 4 Ib. Suggested retail prices: kit, 
$169.95; assembled, $249.95.-Microcraft 
Corp., Box 513, Theinsville, WI 53092. 

CB RADIO, model PC -100, has a wide range of 
control functions including volume/squelch, RF 
microphone gain, clarifier, tone control and ANL. 
A panel switch provides instant shift to Channel 9. 
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Performance is monitored by a meter reading 
signal strength and power output, a TX modula- 
tion 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. 

COLLEGE DEGREE 
in your Electronics Career through 

HOME te 
STUDY 

Earn Your 

DEGREE 
by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega BI., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R-80 
Grantham College of Engineering 

P. 0. Box 35499 
Los Angeles, California 90035 

Worldwide Career Training thru Home Study 

9 reasons why 
the real pros 
prefer Endeco 
desoldering 
irons 

1. Operates at 120v, 
40w. Idles at 20w 
for longer tip life 

3. Cool, 
unbreakable 
polycarbonate 
handle 

4. Exclusive 
bracket 
insures 
alignment, 
prevents 
damage 

-1 

.. 

2. Flexible, 
burn resistant 
Neoprene 
cord set 

5. Safety light 
in handle 

>\ tells when 
it's on 

7. Temperature 
8. Eight tip sizes. control. 

Comes with Low, high 
.063 I.D. or off. 

9. Converts to soldering iron 
with Vi" shank type tip 

See your distributor or write .. . 

MODEL 
510 

6. Stainless 
steel 
construction 

Enterprise Development Corp. 
5127 E. 65th St Indianapolis IN 46220 

PHONE 13171 251-1231 
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How to locate faults in the all -electronic tuners 
JACK DARR, SERVICE EDITOR 

THE 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 problems that are showing up. 

The problems are complicated. Howev- 
er, there is an old saying: »"All complex 
circuits are nothing but a lot of simple 
circuits 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 channels, and so 
on. Translation: What does the thing do? 
It tunes in, converts and amplifies the RF 
TV signal, and makes the IF out of it. 

REMOTE 
CONTROL 
RECEIVER 

ANT 

Y 
TUNER 

IF OUTPUT 

TUNING 
VOLTAGE 

CONTROL 
UNIT 

4 , CHANNEL -SELECT 
DATA 

KEYBOARD 

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. The tuner con- 
tains no moving parts. The only things 
that "move" when you change channels 
are voltages. The control circuit can be 
fairly simple, ranging from a couple of 
IC's to generate the voltages, all the way 
up to the frequency -synthesizer and mi- 
croprocessor -controlled types. The pur- 
pose of the control circuit is to generate 
the tuning voltage in response to signals 
from the keyboard. 

Understanding that gives us our first 
handle on the problem. Look at the TV 
set. What is it doing? If the answer is 
"nothing", providing just 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 input 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 things. 

The tuner will have the standard 
stages: an RF amplifier, usually a dual - 
gate FET, a mixer, another mixer, and 
the oscillator. All tuning 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 
data 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 thé 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 11. Punch in the various chan- 
nels on the keyboard and make sure these 
voltages are correct; there is a small toler- 
ance. If the tuning 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. Those voltages are 
also given in table form in the service 
data. If they prove not to be correct, you 
have a control -unit problem. Same princi- 
ple goes for the tuning voltages. If the 
voltages are correct, the trouble lies in the 
tuner circuitry. 

Since these are tuners, we can use sig- 
nal -tracing tests to find out which stage is 
bad, just 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. Just 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 parts 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-points-Magnavox, RCA, 
Sylvania and others among them. Get 
hold of those descriptions and read up on 
them. They provide a very valuable 
source of reference and familiarization 
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, the new tuners should be much 
simpler than you'd think at first glance. 

New service center 
I've just gotten a notice that PTS Elec- 

tronics, Inc., has opened a new service 
center at 1289 Madison Ave., P.O. Box 
41043, Memphis, TN 38104. They re- 
build tuners, modules, and quite a few 
other things. That should improve service 
for people in the Mid -America area. John 
Postlewaite, General Manager, invites all 
technicians 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 

model 20X1C38. The set has bright verti- 
cal lines in the raster. So lar nothing that 
I've checked or changed has had any 
effect! Any help would be appreciated- 
O.B.G., Albuquerque, NM. 

continued on page 84 
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TRIO NJ- Xinio 
TR -7000 600 MHz FREQUENCY COUNTER 

THE BEST VALUE IN FREQUENCY COUNTERS 

COMES TO YOU FROM TRIONYX NDUSTRIES 

SPEQF CATIONS 
FREQLEPCY Cirect 10 Hz to 6) MHz 
RANGES: Prescí bed 1C MHz to 

630 dHz 
SENSITIVITY: (15 mn. 3t 30 MHz typical 

25 my at 150 MHz tipi ca l 

C5D my at 450 1%1H2 typical 
TEMP. .13 PPM/C° (± 1 FPM 
STABILITe: 220 -o 40° typ. 
GATE -IMES: Selectable -1".0 second 

(.1 second 
RESOLUTION: 1 Hz - -0 Hz to 5 Iv t- z 

10 Hz - 10 MHz to 5e MHz 
1(0 Hz- 10 MH- tc E00 

MHz (Prese E led) 
INPUT 601 AH --1 Meg stinted 
IMPEDANCE: t:y20pf 

6(0 MHz -50ot,m 
INPUT Direct input 
PROTT1ON: 100 `' up to 1) Ml -z 

50`'upto6)Ml-z 
Prescz led input - 

2Vr-ex. 
Autorrtic placement DECIMAL 

POINT 
POWER. 
REQUIRE - 

MENTE: 
BATTERIES: 
SIZE: 
WEIGHT 

4 each' aA Ni -Cad 
33/a"I-x5"Wz5yz'D. 
1 ID. 90z. with- bat-eries. 

THE NEY' TRIONYX TR -1000 HAS 3EEN )ESIG4ED -0 SUC -I E-ANDARDS THAT ONLY 
MCCERld IlnY TECHNOLOGY CAM GIVE `OU WITH FE47LRES YOU'D EXPE:T ONLY 
FR71V FFEZUENCY COUNTERS COSTING MANV TIvE3 Alt/FE. -HE TR -100C FEATURES 
AN AT-FACTIVE HEAVY BLACK ANOD ZED ALUWIUM CAE IMET. LARSE .4" LED 
DIGIT ISP'.AYS, SELECTABLE GATE TIDES W T -I ;ATE INCICATORS, CIRECT AND 
PRESCALEL INPUTS FROM 10 I -z to E01 Mhz. it JNM AN) 1 MEG OHM INPUTS 
BOT}I V Ti- AMPLIFIED SUPER SENS T11E DiO)E PROTECTED CIRCUITRY, AUTO- 
MATIC CE. IMAL POINT, FULLY SOCKEFED IC'E, PORTABLE POWER FACK (4 AA 
NICADE). VD RAPID AND TRICKLE CiAIGIV; CIFCUITIY. 

-DO < tz TRIONYX Industries 
'cr tour best value in 
Frequency Courriers. 

ORDEN YOURS TODAY 
Wear Charge, VISA, Check, 

Fhme Orders Accepted 

6219 COFFMAN RC. 

INDIA \APO_IS, IN D. 46268 
:17-291-7280 
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Complete y Assembled 
with a 

1 -year Warrcn-y 
PACKAGE INCLUDES: 

tF -1000 freqcy. counter 

lle escaping antenna 

AC F1rier pack 

4 -AA nicad battery pack 

FOR $159.95 
=08 ianaporis, and. 

Ircli.no r+aients add 1% fox 
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ANTENNA 
PROBLEM? 

DYMEK HAS THE SOLUTION 
WITH THE DA100D. 

Need Full Frequency Coverage? The 
DA100D covers the entire frequency range of 
50kHz - 30MHz. 
Looking For Better Performance? Dymek 
users worldwide praise the DA100 and its 

ability to out -perform long wire antenna 
systems. 
Worried About Impedance Problems? An 
output impedance attenuator switch prevents 
RF overload and matches varying receiver 
input requirements. 
Want To Go Portable or Mobile? Selectable 
operation from either 115-230VAC or 12VDC 
allows both fixed and mobile or marine 
operation (DA 100DM available 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 

9' 
McKAYDYMEK COMPANY 
111 College Ave., P.O. Box 5000 
Claremont, CA 91711 
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TUNER SUB 
$19.95 

Since all tuner subs that we know of are modified 
TV Tuners, we decided to market an excellent per- 
forming yet very low cost sub for the technician who 
has to get all he can for his money ... a "Poor 
Boy's Sub" for only $19.95. 

This was not an easy task since cabinets, knobs 

and controls would push the price far above $19.95 
... We searched for a tuner that needed no cabi- 
net and no controls ... one that the tech could 
scounge the knobs from most any old TV .. . 

It took over two years but we finally found it. The 

gain is excellent ... Battery drain is very low (only 
18 mils). It's sell biasing so there is no R.F. gain 

control to fiddle with ... It works equally well on 

tube or transistor sets ... b/w or color ... and is 

as easy to use as starting a fight with your wife (well, 

almost). All you need do is hook the set's IF cable to 

the "Poor Boy" and view the picture... That's it 

... no set up controls to confuse you. 
We compared the "Poor Boy" with other subs 

costing over twice the price and found it to work just 
as well on all the comparison tests we made .. . 

and often a lot easier to use ... Even though 
instructions aren't needed ... you get those too. 

The "Poor Boy" is small enough to easily hold in 

one hand ... no wires or controls dangling around 
it. It comes completely wired and tested including 
batteries and ready to use. Send a check for only 

$19.95, plus $1.50 shipping. 
Master Charge and Visa accepted 

Try it for 10 days ... If not completely 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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SERVICE QUESTIONS 
continued from page 82 

This one has a vaguely familiar look. 
Quite a while back, I had a similar prob- 
lem, also in a Zenith of about this vintage. 
After "checking and changing everything 
we could think of," I noted that with a 

probe held near the high -voltage cage the 
stray pickup waveform showed something 
odd. If you turn the gain up until you can 

only see the horizontal part of the wave- 
form (the spike is up and off -screen), 
note if there are small vertical spikes on 

it. This is the scan part of the waveform. 
After some nail-biting, we tried changing 
the flyback and that fixed it! 

l've still got the original flyback in a 

box and to this day I have no idea at all 
what the defect is! My only guess is that it 
could be some kind of oddball ringing in 

one of the windings. 

ARCING PROBLEM 
When I turn the brightness up on this 

Admiral model 4H12 chassis, light and 
dark horizontal streaks show up in the 
picture. l've checked quite a few things 
with no luck. Any ideas?-S.L., Massa- 
pequa Park, NY. 

(I suggested that he do a few things, 
and check the high -voltage rectifier tube, 
etc.) Later he wrote: 

"I checked all the things you men- 
tioned. While I was working, I happened 
to touch the degaussing coil socket and it 
bit me! I disconnected it, and the arcing 
disappeared. A new degaussing coil fixed 
it. Thanks!" 

Glad to hear he found the trouble. 
Degaussing coils can do some fantastical- 
ly funny things. 

MYSTERY STEREO IDENTIFIED 
l can't identify this AM/FM stereo that's 

labeled "2S2," and is made in Taiwan. 
One source told me it was an Admiral 
model ST -1000, but Admiral says no. Both 
the output transistors are shorted, and a 

diode in one transistor base has ex- 
ploded. The PC board schematic shows a 

diode as being a "KB -162" and something 
else is shown as a 15 -ohm resistor. The 
KB -162 in the working channel tests as a 

diode, but the 15 -ohm resistor looks more 
like a glass diode. It checks out as a glass 
diode too, but if it is it's leaky! It has a low 
front -to -back ratio. Any help will be much 
appreciated.-J.P., Lewistown, MT. 

Without much hope, I looked in my 
Admiral file and found a 2S2 listed that 
certainly looks like the minischematic 
you sent! (Sams Photofact Folder No. 
1443-2 shows it.) The output transistors 
are a complementary -symmetry pair. An 
RCA SK -3083 replaces the 
2SA699A(Q),PNP, and an SK -3054 re- 
places the 2SC1266A(Q). The bias diode 
is an SK -3087. 

Both the Sams and Admiral schematics 
show two diodes in series in this stage. If 
the "something" you have checks as a 

diode, I'd say that it is one. (Just to dou- 
ble-check on the leakage, lift one end of 
the transistor and repeat your tests.) 
Since it has 0.7 volt across it, it is proba- 
bly a silicon diode. Perhaps an Si and a 

Ge diode were used in series to obtain the 
required bias voltage. I once had an 
amplifier that had one Si and one Ge 
transistor in the output stages. I replaced 
them with two Si's; this resulted in quite 
a lot of distortion. I finally checked and 
found out what was going on. 

TRANSISTOR SUBS WANTED 
I need replacement transistors for a 

Dynaco model 120 power amplifier. I can't 
seem to locate them anywhere. I under- 
stand Dynaco is out of business. Can you 
help?-H.K., Akron, OH. 

Yes, apparently Dynaco has gone out 
of business. Sams lists the name but not 
the address and no Photofacts schematics! 
However, the RCA SPG-202X Transis- 
tor Guide shows the 2N3053 as an SK - 
3024, NPN silicon, TO -39 case; the 
2N4037 is an SK -3262, NPN silicon, 
TO -39 case. The voltage for each is about 
90. That should 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.O., Richmond, IN. 

I'm afraid not. This information is all 
available from set manufacturers (in their 
service data), and from picture tube man- 
ufacturers such as RCA, GE, Sylvania, 
etc. The "picture tube characteristics" 
books show a great deal of data on basing, 
voltage ratings, specs, etc. You should be 

able to obtain these books from your local 
radio -TV supplier. 

In order to test picture tubes, you need 

a picture tube tester! These are manufac- 
tured by several companies. The instruc- 
tion manuals give all the necessary data 
on how to use them. Suggestion: Try to 
obtain a Heathkit manual that describes 
one of this company's better picture tube 
testers. This manual will usually have a 

full circuit description and a very well - 
written 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.S., 
Lakewood, CO. 

Well, the vertical output used here is a 

complementary -symmetry circuit, as 

used in audio amplifiers. It will withstand 
an open but a short will damage it. So, 

you have a short somewhere in the verti- 
cal yoke or in the pincushion circuitry. If 
the yoke resistance seems to be OK, 
check the pincushion corrector circuitry, 
looking for possible shorts to ground or to 
boost. It's bound to be in there some- 
where! R -E 
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More information on new products is available. Use the 
Free Information Card inside the back cover. 

VOLTAGE METER, the Volt Sentry, is designed 
to identify faulty outlets and circuits. It can be 
plugged into the common outlet to indicate the 
voltage level. The scale is divided into Normal, 
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Brown -Out and Surge. The meter also shows the 
actual voltage being fed to an appliance plugged 
into the same outlet. Measures 21/2 X 2'/ X 1'/, 
inches. Price is $14.95.-Whitesavers Co., 71 E. 
13th St., Huntington Station, NY 11746. 

SOLAR POWERED RADIO, 3 solar cells operate 
this 8 oz., 1.5 volt AM radio during daylight hours. 
By means of a selector switch, the radio can also 
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run during darkness from a battery contained in 
the case. Suggested retail price $39.95.-Solec 
International, Inc., 12533 Chadron Ave., Haw- 
thorne, CA 90250. 

HEX KEYS AND WRENCHES, offers 4 new sizes 
of short -series standard right-angle hex keys, 
sizes '/', '/,o", 5/:' and °A", and two new long - 
series, sizes 8mm and 10mm. Featured are 
pouched sets No. LM12with 12 metric -sized keys 
and No. SLK17 with 17 short -series keys. The 
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wrench line is available in short, long, extra and 
foot -long series, and includes a wrench that can 
drive at angles up to 40° with full torque. These 
products are made of steel, are corrosion resis- 
tant and are heat treated for added strength.- 
Vaco Products Co., 1510 Skokie Blvd., North- 
brook, IL 60062. 

LED SAMPLER KIT, model EK-2, contains sam- 
ples of LED indicator lights that can be used in 

breadboarding or building working prototypes. 
The kit consists of 28 different LED's and assem- 

Le0Ee 5AMpJ 
GR rNGINF65 
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blies in 21 styles and 3 colors, including plain, 
panel -mounted, and PC -board -mounted LED's, 
and complete assemblies that include current - 
limiting resistors and protective diodes. Price is 
$10 postpaid with check or money order.- 
Industrial Devices, Inc., 7 Hudson Ave., Edge- 
water, NJ 07020 

AC VOLT/AMMETER, model 30, The Grabber, is 
a clamp -on handheld instrument designed for 
fast accurate service checks on electronic equip- 
ment. The unit has a one -inch jaw opening, a sin - 
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gle range switch, a lock switch for holding read- 
ings and an easy -to -read, large dial face. AC 
ranges are 0-300 amperes in six ranges and 0 - 

continued on page 90 

( 
Generate virtually 
any wave 

shape 
with famous 

BSA -PRECISION 
cost-effectiveness! 

1331111ZEIR 
Model 3010/$175 

The B&K-PRECISION Model 3020 
sweep/function generator is the most 
versatile signal source in its price range. 
This instrument alone can replace a 

function generator, sweep generator, 
pulse generator and toneburst 
generator. Frequency coverage spans 
0.02Hz to 2MHz in seven ranges, each 
with linear 1000:1 frequency control. 

A low -distortion, high -accuracy signal 
source, the 3020 can generate almost 
any waveform, including sine waves, 
square waves, TTL square waves, tone - 
burst, pulses and ramps. All can be in- 
verted. Internal linear and log sweep 
capability is also featured. Both modula- 
tion and carrier levels can be varied so 
even a double sideband suppressed car- 
rier test signal can be generated. 

For applications requiring standard 
signals, the Model 3010 low distortion 
function generator is offered. The 3010 
generates sine, square, TTL square and 
triangle waveforms from 0.1 Hz to 1MHz in 
six ranges. An external VCO input is pro- 
vided for sweep frequency tests. Variable 
DC offset is included. 

The 3020 and 3010 are available for 
immediate delivery at your local dis- 
tributor. A ten day free trial is available at 
many locations. 

¡+KPRfCISION 

DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 312/889-9087 
Intl. Sls., 6460 W. Cortland St., Chicago, IL 60635 

Canadian Sales: Atlas Electronics, Ontario J 
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EOUIPMENT AND TRAINING 
NO OTHER SCHOOL CAN MATCH. 
NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 

YOU ASSEMBLE AND KEEP 
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/HEATH digital stereo 
receiver with 70 watts per channel. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly acquire practical know-how. 

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

with on -board 20 column alphanumeric 
printer and 20 character display. A 6502 -based 

unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 

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

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

features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR - 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 

r 

Simulated TV Reception 4. 

NATIONAL T CHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St.. Los Angeles. Calif 90C37 

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

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street. Dept. 206-040 
Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 

MicroComputers/MicroProcessors Audio Electronics 
Communications Electronics Auto Mechanics 
Digital Electronics Air Conditioning 
Color TV Servicing Home Appliances 

NTS Training Programs 
in Consurria- and 

Industrial Electronics 

Name 

Address 

Apt. City 

State 

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

Age 

Zip 

-1 
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NEW PRODUCTS 
continued from page 85 

600 volts in three ranges. Insulated test leads are 
disconnected when model 30 is set for AC current 
ranges. Optional accessories include a 0-1000 
ohms plug-in adapter that is required for measur- 
ing resistance. The model can withstand momen- 
tary overloads and has an accuracy of 3% in all 
ranges. Frequency response of voltmeter is flat ± 
1% of full scale from 20 to 5000 Hz. Price is 
$65.-Triplett Corp., Dept. PR, 286 Harmon Rd., 
Bluffton, OH 45817. 

TOOL KIT, model JTK-24, is a miniature and sub- 
miniature tool kit designed for servicing, repair 
and assembly of precision electronic equipment. 
It contains more than 120 tools including screw- 
drivers, nutdrivers, pliers, wrenches, drills, hex 
keys and many more. These tools are useful for 
repair of many types of equipment such optical, 
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photographic, sound, broadcast and test equip- 
ment. Tools come in a 10% >: 12'/2 -inch zippered 
case. Price is $315.-Jensen Tools, Inc., 1230 
South Priest Dr., Tempe, AZ 85281. 

COLOR PATTERN GENERATOR, model 1250, is 
designed as a test signal source for station CATV 
as well as for maintenance and troubleshooting of 

The DR22-C 
Fully Synthesized General Coverage 

Receiver from McKAY DYMEK 

5 
. 

FEATURES 

Shortwave, CB, ham radio, ships at 
sea, overseas phone calls. etc. 

High Impedance tuner output for 
Hi Fi System use. 

High level RF front end for excellent inter - 
modulation rejection and sensitivity. 

Crystal filters in first and second IF 
amplifiers, ceramic filter in third IF. 

Quartz crystal tuning accuracy at all 
frequencies, no crystals to buy. 

Built in power supply for 110-120 or 
220-240 VAC switchable, 50-60 Hz. 

SPECIFICATIONS 

Low Phase Noise Synthesizer 

Solid state, phase locked, digital 
synthesis tuning. 
Extreme ease of tuninc at all 
frequencies. 
No mechanical tun ng dial error or 
backlash. 
Switch selectable 4 or 8 kHz RF 
bandwidth. 
Built in monitor speaker with external 
speaker connectors. 
Switchable impulse noise limiters 
for AM and SSB. 

Frequency coverage: 50 kHz to 29.7 MHz, continuous. Digital synthesis in kHz steps, 
fine tune for±5 kHz. 

Reception modes: AM, upper sideband, lower sideband, CW. 

Sensitivity for 
for 10 dB S + N/N: CW, SSB 

AM 

100 kHz 200 kHz 400 kHz-20MHz 20MHz-29.7MHz 
5/4V 1.5 ,01 0.5M V 0.75,4 

10,uV 3.ouV 1.0,uV 1.5 ,uV 

Selectivity: -6dB @±2 kHz or±4 kHz and -60dB @±5 kHz or± -4 kHz 

AM Harmonic distortion: 50% modulation = 0.6%T.H.D., 
90% modulation = 1.5% T.H.D. (1 kHz modulation) 

Frequency stability: 

Circuitry: 
Dimensions & Wt.: 

Within±40 Hz in any 8 hour period at a constant arrbient of 25C, 
after 30 minute warm up. 

43 integrated circuits, 18 transistors, 16 FET5 and 54 diodes. 

(W x D x H) 17.5 x 14.5 x 5.1 inches. Shpg. Wt. 19 Its. (8.7 Kg) 

McKay Dymek Company 
'111 South College Avenue 

PO Box 5000 
Claremont, CA 91711 

For more information write or call today 
Toll Free 

r.-..1 800/854 7769 TWX 910 581 4990 
L _ _1 Calif. 800/472-1783 L ca Tel. 714/621-6711 
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video equipment. It generates the NTSC bar pat- 
tern with a -IWO signal plus a full -screen color 
bar pattern. Other patterns include a staircase 
with selectable chroma levels, plus dot, cross- 
hatch, center cross and color raster. 
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Model 1250 also produces a 4.5 MHz sound 
carrier or an external audio signal, and generates 
RF outputs on either Channel 3, 4, or the stan- 
dard TV IF frequency. Operating manual is 
included. Price is $795.-B & K-Precision, 6460 
W. Cortland St., Chicago, IL 60635. 

PICTURE TUBE MACHINE, the latest in research 
and development, enables anyone to rebuild any 
CRT-color, black and white, 20 mm, foreign or 
domestic picture tube, in approximately two 
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hours. Complete information and literature avail- 
able.-Lakeside Industries, 4071 N. Elston Ave., 
Chicago, IL 60618. 

DIGITAL PANEL METER, model B500, is a 31/4 - 
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 
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range is from 50mV to 1000V. Requires either a 
5VDC source or a 115/230 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 
inches high. Price is $49.00.-International Mi- 
crotronics Corp., 4016 E. Tennessee St., Tucson, 
AZ 85714. R -E 
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TROUBLESHOOTING 
continued from page 68 

fed as a DC logic high to gate AND -1. 
(The other input of gate AND -1 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. 

Near the end of the tape, the metal- 
lic strip severely loads down the Q of 
the supply -sensing coil. Oscillation 
stops, and the detector no longer sends 
a logic -high signal to the input of gate 
AND -1. A logic low goes to the auto- 
stop signal line and to gate AND -2 shown 
in Fig. 1. 

Besides inhibiting any threading 
motion, the auto-stop signal triggers a 
driver stage that activates a STOP sole- 
noid. The result is the same as you get 
from pressing the STOP pushbutton-tape 
transport ceases. 

Rewind switching connects takeup- 
sensing coil L6502 into the oscillator - 
feedback loop. Again, as long as regular 
tape moves past 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 -1 places a logic 
low on the auto-stop 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 
sensing stages no longer produce logic 
high for gate AND -1. Again, a logic low 
on the auto -sto signal line triggers the 
STOP solenoid and also (through gate 
AND -2) inhibits any threading (or un- 
threading) activity. 

Dew sensor-Not all Beta machines 
include this protective system. It keeps 
the mechanism from operating if mois- 
ture has condensed in the works (that 
could damage tape seriously). Figure 5 
is the diagram of the dew -sensing stage 
used in one Toshiba model. 

The sensor itself is a resistance that 
decreases in value (generally to below 
500,000 ohms) 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 sensor resistance is high. As the 
resistance lowers, the feedback be- 
comes sufficient to start the oscillator. 

Network R832 -C820 feeds the oscil- 
lator -output signal to rectifiers D802 - 
D803. Filter capacitor C819 charges to 
a negative DC value (note the orienta- 
tion of the diodes). This negative 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, 

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 - 
solenoid driver causes the solenoid to 
activate. The same logic low from Q804 
goes to gate AND -2 and inhibits the 
threading system. 

In the Toshiba model, the reed 
switch on the tape -slack detector arm 
is also connected 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. 

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. R -E 

American 
Heart 
Association 

WE'RE FIGHTING FOR YOUR LIFE 

Your Toolbox Test Bench 

Model 216 Transistor Tester 
with fast, automatic switching 
for instant good -bad analysis of 
NPN's, PNP's, FET's, diodes and 
SCR's in or out of circuit. 
$129.00 

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

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

LX303 digital multimeter with 
easy -to -read LCD display. 
Only $74.95 

FOR THOSE ON THE GO 
FROM... 

HICKOK 
the value innovator 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(2161 541-8060 TWX: 810-421-8286 

J 
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More information on stereo products is available. Use the 
Free Information Card inside the back cover. 

PHONO CARTRIDGE, model M95HE, is a top - 
of -the -line phono cartridge incorporating a hy- 
perelliptical nude diamond -tip stylus (model 
N95HE) that provides up to 25% reduction in dis- 
tortion, and is also used with the model V15 Type 
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IV cartridge. The model M95HE features an 
ultra -flat frequency response, light trackability 
and tracks at between % and 1'/ grams. Sug- 
gested retail prices: M95HE, $89.50; N95HE sty- 
lus, $34.-Shure Brothers, Inc., 222 Hartrey 
Ave., Evanston, IL 60204. 

GRAPHIC EQUALIZER, model GEM -1, is a five - 
band -per -channel instrument featuring center - 
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detented linear controls, three tape -deck switch- 
es for record equalization, playback equalization 
and tape monitor, and a separate power supply 
for low noise. Model GEM -1 also uses a system in 
which the user contours cards for a specific 
equalization setting. When a card is moved up the 
faceplate of the unit, all the frequency controls 
are automatically positioned. Another feature is 
narrow -bandwidth circuitry for minimum adja- 
cent band interaction. All components are 

PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 

32X 

ONLY Vector kits contain: 
Positive photo -resist coated AND uncoated copper laminate-no 
messy photo-reversal-no spraying, dipping, or baking. 
4 types of art aids: rub transfers, ink, tape, cut and peel-use 1 or all. 
1:1 circuit art rub transfers-IC sets, pads, lines, connectors, 
symbols, letters, and numbers. 
Everything included-just add water and sunlamp or bright sunshine. 

A ND 
uid etchant and developer-no dry chemical mixing problems. 

Process choices-make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 

mymlar 

d 

de loper 
fil + 1 T & etvechant = 1 or many PC's 

car 

+ card # etchant = 1PC 

32XA-1 kit makes? PC cards. S28Á0. 32X-1 starter kit makes 2 cards. $11.50 
If not available locally factory order -include $3.00 shipping,U.S. only. 

Vector Electronic Co., 12460 Gladstone Av., Sylmar, C 91342 

CIRCLE 75 ON FREE INFORMATION CARD 

mounted 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- 
tronics Corp., 151 Ludlow St., Yonkers, NY 
10705. 

PERCUSSION SYNTHESIZER, the Drum 5700, is 
a versatile instrument that uses continuously vari- 
able controls for pitch modulation-up or down, 
oscillator waveform mix, noise filter frequency, 
and oscillator/noise mix. It features modular con- 
struction which allows it to configure any size 
drum set, and numerous rear panel patching and 
control points which allow multiple cards to be 
cascaded for a wide range of effects. 

Other features include an encapsulated sensor 
that can be mounted permanently or temporarily 
to a drum set, and an optional cancel switch that 
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disables the synthesizer when not in use. Price is 
$59.95 for a kit; assembled units are also avail- 
able.-PAIA Electronics, Inc., 1020 Wilshire 
Blvd., Oklahoma City, OK 73116. 

DIRECT -DRIVE TURNTABLE, model 650 RC, is 

an automatic single -play turntable that can be 
operated in automatic, semiautomatic and manu- 
al modes, and has remote -control capability (op- 
tional). The turntable features a high -torque DC 
motor, an ultra -low -mass (ULM) tonearm (with 
optional ULM cartridge), gimbal suspension, 
pitch control, cue control, antiskating control and 
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an aluminum platter. The turntable comes com- 
plete with cover and base, and sells for a sug- 
gested retail price of under $400. Optional car- 
tridge, model 55E, $110; and infra -red remote 
control, model RC 152, $79.95.-United Audio 
Products, 120 So. Columbus Ave., Mt. Vernon, 
NY 10553. 

SPEAKER SYSTEMS, a line of four speakers fea- 
ture a unique total motor system that results in a 

higher than normal efficiency for acoustic sus- 
pension speakers. The 8 -inch 2 -way system, 
model 94-1200, is a lightweight compact speaker 
rated at 25 watts RMS with a frequency response 
of 45 to 20,000 Hz. The 10 -inch 2 -way system, 
model 94-1300, features a 10 -inch woofer and 
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wide dispersion and is rated at 35 watts RMS. 
The 10 -inch 3 -way system, model 94-1350 
(shown), handles a power of 40 watts RMS; the 
12 -inch 3 -way system, model 94-1400, has a 12 - 
inch woofer, 4% -inch 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 Electronics, 400 So. Wyman St., Rockford, IL 
61101. R -E 

COLOR -BAR GENERATOR 
continued from page 71 

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 RF switch. 
Feed the camera output 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 panel 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 synchronizing other circuits. 
The signal is at the 1.0 volt level with no 
load and is matched for a 75 ohm input 
impedance. 

The model 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. 

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 controls are 
conveniently arranged, which makes the 
model 1250 a very easy instrument to 
operate quickly. 

All of the RF and IF signals are crystal 
controlled for greater accuracy. Each one 
has its own crystal oscillator for maxi- 
mum stability. The sync -generator cir- 
cuitry uses the latest LSI 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 

sync signals will work here. Every one of 
the outputs of the model 1250 may be 
used at the same time. You could drive a 

video monitor with the video output and 
at the same time feed RF signals to a 

color TV set! 
There's one other thing 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 station goof!), you can show him that 
his set will indeed make the standard pat- 
terns and tell him that this is the kind of 
equipment that the TV station ought to 
be using! R -E 

Grab a handful 

of VIZ 
ñcvalue! 

More Magic from the 
Wizard of VIZ 

NEW Tech DMM WD -747 $89.95 

More premium quality features per 
dollar than any other hand-held 31/2 

DMM! The only one with built-in test 
socket for transistor hFE. Side 
switches for easy one -hand use. Auto 
polarity/zero. Large 0.5" LCD digits. 
Resolution down to 100 µ V. Accuracy 

VI 

VIZ WO -747 
TECH DMM 

l 

100s 

10 

100 

ono 

0 9 
better than 0.8% DCV. 10MÛ input 
impedance. Full overload protection. 
All functions color coded. Complete 
with battery, deluxe test probes and 
spare fuse. HV probe, multiplier re- 
sistor and "LED head" continuity 
probe available. 

0.1% Accurate DMM WD -759 $159.95 
Want top quality? Here's the only hand 
held 3Y2 DMM with full info LCD readout: 
Function (V, A or Û), 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 rail that 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 clip and 
"no -short" probe tip. Full one-year war- 
ranty. AC adapter, "LED -head" continuity 
probe and carry case available. 

Lab accuracy WD -758 with LED readout $149.95 

See your VIZ distributor 
Ask about the 7 VIZ bench 
DMMs with prices to $359 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
Over 70 test instruments in the line 
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Kleps 30 

Kleps 10 

Kleps 40 

Kleps 20 

Kleps 1 

Pruf 10 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
KIept 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. 
Kleps 20. Same, but 7" long. 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. 
Kleps 40. Completely flexible. 3 -segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

A vailable through your local 
edistributor, or write to. 
RYE INDUSTRIES INC. 
130 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 

CIRCLE 35 ON FREE INFORMATION CARD 

Kleps 10-20 

Kleps 30 

Kleps 1 

Prat 10 

RADIO OPERATOR'S LICENSE 08A MANUAL (Revised Ninth Edition), by 
Milton Kaufman. Hayden Book Company, Inc., 50 Essex Street, Rochelle 
Park, NJ 07662. 646 pp. 5'/, X 8'/. in. Softcover $8.95; cloth $13.95. 

The latest revision of this manual, which has been appearing regularly 
since 1949, is in complete accordance with the latest FCC Study Guides, the 
Supplements to the Study Guides, and the latest FCC Rules and Regula- 
tions. It's designed to prepare the student to take the radiotelephone exam- 
ination for Third -Class, Second -Class, and First -Class licenses and for the 
Radar Endorsement. It contains all the information a student will need to 
take an examination for any class of radiotelephone operator's license. 

The questions in each section are exactly the type of questions to be 
found in the official examinations, and at various stages sample FCC tests 
are printed. Questions are followed by clear, concise answers, and in many 
cases by a discussion of the matter at hand. It is the detailed discussions, 
accompanied by many diagrams, that make this single volume self-sufficient 
for the student. 

In addition to the elements, there is an extensive section on troubleshoot- 
ing, which will give the student practice in solving the kind of problems that 
will be posed in FCC examinations. 

THE DESIGN 8 DRAFTING OF PRINTED CIRCUITS, By Darryl Lindsey. 
Bishop Graphics, Inc., 5388 Sterling Center Drive, PO Box 5007, Westlake 
Village, CA 91359. 196 pp. 8'/. X 11 in. Hardcover; $24.95. 

This sturdily -bound book is designed for use in the workshop as well as 
the library and will remain open at any page to which you turn. Bishop is the 
world's largest manufacturer of printed circuit design products, and the 
present volume is an answer to many requests received for a comprehensive 
single volume on understanding, designing, and creating PC artwork. Both 
those who are experienced and the beginning electronic designer and 
draftsperson will find it a valuable "how to" guide. 

The author, Darryl Lindsey, is the founder of the Masters PC Design 

4BG20 SUBURBAN 

One of many RCA 
Permacolor Antenna 

models available. 

POLYPROPYLENE INSULATORS 

Insulator design 
locks elements for 
top performance 
and long life. 

RCA Permacolor 
Outdoor 

TV Antennas. 
They'll bring in a better sales and 

profit picture for you. 
The RCA name and tradition 

assure your customers that the 
highest quality and performance 
are built into these great Perma- 
color TV Antennas. And they're 
absolutely right. 

RCA's Permacolor Outdoor TV 
Antennas have advanced engineer- 
ing features that offer the best pos- 
sible reception in almost any area - from deep fringe to metropolitan 
locations. 

They're the first antennas with 
solid, permanent connections from 
elements to feed line. The first 
antennas with elements perma- 
nently riveted to pivoting polypro- 
pylene insulators. And, the first 
with a weather -resistant blue and 
gold vinyl finish. 

RCA's Permacolor line is a com- 
plete line consisting of: 10 UHF- 
VHF/FM all band combo models, 7 

VHF/FM models, 5 UHF models, an 
FM only model, and a selection of 
75 ohm and 300 ohm antenna 
kits. Plus the amazing Mini -State - the first truly miniaturized rotat- 
ing antenna system. 

Once your customers get the 
picture with these advanced Per- 
macolor Antennas, they'll never be 
satisfied with anything less. 

For full information, see your 
RCA Distributor or write to: RCA 
Distributor and Special Products 
Division, Deptford, N.J. 08096, 
Attn: Sales Promotion Services. 

RC,' 
Permacolor 
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School in San Francisco, and has spent over 17 years as a printed circuit 
draftsman, designer, and PC supervisor in the commercial and military elec- 
tronics field. 

The book includes chapters on schematics, PC board layout ground rules, 
discrete components layout, mounting components, IC grouping, digital lay- 
out, multi -layer PC boards, production considerations, artmaster tape -up, 
ground planes, familiarization with fabrication and assembly drawings, silk- 
screen drawings and artmasters, the manufacturing process of PC boards, 
and logic as it relates to PC design reference materials. There are over a 

hundred clear "how to" diagrams and charts. 

OSCILLOSCOPE APPLICATIONS & EXPERIMENTS, by Edward M. Noll. 
Howard W. Sams & Co., Inc., 4300 West 62nd St., Indianapolis, IN 46268. 
223pp. 5Y. X 8'/. in. Softcover. $8.95. 

For both the neophyte and the advanced technician, this book covers the 
entire range of oscilloscope application fundamentals and technics. After a 

chapter on basics there are two chapters dealing with oscilloscope applica- 
tions in audio, AM/FM receivers, and TV receivers. The fourth chapter 
emphasizes two-way radio applications, particularly in reference to modula- 
tion checks and waveform analysis. The last two chapters go into the dual - 
trace oscilloscope and applications in digital electronic circuits. Each chap- 
ter in the book includes suggested learning experiments. They will aid in 

developing new skills necessary to make the most effective use of the mod- 
ern oscilloscope. 

HANDBOOK OF ELECTRONICS CALCULATIONS FOR ENGINEERS AND 
TECHNICIANS, Edited by Milton Kaufman and Arthur H. Seidman. 
McGraw-Hill Book Company, 1221 Avenue of the Americas, New York, NY 
10020. 668pp. 6 X 9 in. Hardcover; $24.50. 

Each of the 24 chapters in this handbook is written by an expert in its 
particular area, and the volume as a whole covers around 500 worked -out 
problems ranging from microprocessors to thick -film technology. There are 
over 700 illustrations. 

The subjects covered are: Technical math review, DC circuit analysis, AC 
circuit analysis, Selecting R, L, and Ccomponents. Selecting semiconductor 
devices, audio amplifiers, tuned amplifiers, feedback, oscillators, power 
supplies, batteries and special skills, op amp applications, digital logic, com- 
puter -aided circuit design, analog -to-digital conversion, video amplifiers, 
microprocessors, transmission lines, filters, antennas, microwaves, commu- 
nications systems, measurements, and thick -film technology. There are also 
23 pages of appendices, and an index. The publishers state that the present 
volume is the first fully comprehensive electronics handbook that can help 
you solve the day-to-day problems of electronics engineers and technicians 
in a practical way. R -E 

Kleps 20 

Clever Kleps 
Pruf 10 

Test probes designed by your 'needs- Push to seize, push 

to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp 'grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. 
Kleps 20. Same, but 7" long. 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. 
Kleps 40. Completely flexible. 3 -segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
130 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Kleps 10 - 20 

Kiepe 40 

Price Without Sacrifice. 
HITACHI V302 &V152 
Put a proven Hitachi dual -trace oscilloscope on your bench 
for as little as $695. Our V-152 15MHz model includes t n- 
precedented sensitivity (1 mV/div.)...10X sweep magnif- 
ication...front panel XY operation...trace rotation...Z-axis 
input...and more. Need greater bandwidth? Our V-302 
model is the only 30MHz dual -trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
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 backed by 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 
scope for your dollar than at Hitachi. Write for more details. 

Hitachi..*The measure 
of quality. 

V-152 15 MHz Dual Trace ... $695* 
V-302 30 MHz Dual Trace ... $945* 
*Probes included. 

(ö) HITACHI 
Hitachi Denshi America.Ltd. 
175 Crossways Park West 
Woodbury, NY 11797 
(516) 921-7200 
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market con 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word (no charge for zip code) ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 851E per word .. . 

no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
100 per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT BE 
ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND 
PHONE NUMBER. Copy to be in our hands on the 26th of the third month preceding the date of the 
issue (i.e., August issue closes May 26). When normal closing date falls on Saturday, Sunday, or a 
holiday, issue closes on preceding working day. 

EDUCATION & INSTRUCTION 
UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317-RE4, Tustin, CA 92680 

BROADCASTING! Start your own radio station at 
home, school, church! Become a DJ! Free infor- 
mation. "BROADCASTING", Box 130-F4, Para- 
dise, CA 95969 

MAKE Hydrogen fuel: Build Generators with ma- 
terial from Hardware stores. Illustrated Manual; 
$10.95 ppd. NEGEYE ENGINEERING, Penns - 
boro, WV 26415 

HOME study degree program in electronics engi- 
neering. 75 specialized courses also available. 
For information write: CIEE, P.O. Box 9196, Pitts- 
burgh, PA 15224 

AVIONICS Aircraft Electronics. Accredited 
School. Excellent employment opportunities. 
AERO TECHNICIANS, P.O. Box 7 RE, Rexburg, 
ID 83440 

GRAPHIC EQUALIZER 
TWELVE bands/channel $100 kit. still available; 
see May 1978 R/E cover story or write: SYMMET- 
RIC SOUND SYSTEMS, 912 Knobcone Place, 
Dept. R, Loveland, CO 80537 

WANTED 
MARCHANT mechanical calculator Model 10MR, 
$100.00. LEONARD WOODALL, 3811 Dempster, 
Dallas, TX 75211 

The O,iymal FCC Tests -Answers exam manual 
that prepares you at home for FCC Fdst and 
Second class Radiotelephone licenses. Newly 
revised muufple.cholce exams cover all areas 
tested on the actual FCC exam. Plus "Sell - 

Study" Ab,lity Test. Proven! $9.95 postpaid. 
M oney beck Guarantee. 

AS'c 

commanD PRODUCTIONS 
S RedEnginee,ing Geodon. San Francisco, CA 94126 

P.O. Box 26348 E 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.50 per word (minimum 15 words) to: 

Radio -Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

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 ( ) 

(PLEASE PRINT EACH WORD SEPARATELY, 

Special Category: $10 

IN BLOCK LETTERS.) 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

Telephone Listening Device 

i 
i 

i i 
: 

Record telephone conversations in your 
office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answered. 
Records both sides of phone conversation. 
stops recorder when phone is hung up. 
This device is not an answering service. 

Super Powerful 

Wireless Mic 
10 times more powerful than other mics. 
Transmits up to mile to any FM radio. 
Easy to assemble kit. 15V battery (not incl.) 

co (305)1251000 or send $18.95 $1.00 shipping per Item 
to USI Corp., P.O. Boa RE -2052, Melbourne. Ft. 32901. 
COD, accept. For catalog of transmitters, voice scramblers 
and other specialty items, enclose $2 00 to USI Corp 

,e lt 
Each 

$18.95 
ply O,sc Ava, 

''' 
SATELLITE TELEVISION 

SKYVISION-The monthly magazine of home 
satellite television reception. 12 monthly issues 
only $12. Send to: SKYVISION, P.O. Box 10017, 
Chicago, IL 60610 

GEOSTATIONARY satellites, present and future, 
found for your location. $2.00 with longitude -lati- 
tude, $3.00 without. For free sample, send self- 
addressed stamped envelope. SAT -FIND, Box 
524, North Amherst, MA 01059 

ELECTRONIC MUSIC 
ELECTRONIC music and home recording in 
Polyphony magazine. Advanced applications, in- 
terviews, projects, computer music. Sample, 
$1.50. Subscription (6 issues), $8 US/$10 foreign. 
POLYPHONY, Box R20305, Okla. City, OK 
73156. 

MICRO COMPUTERS 
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 

HIGHLY 
PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do. Barta-RE-B, Box 248, 
Walnut Creek, CA 94597. 

TELEPHONES 
ELECTRONIC telephone ringer replaces harsh 
annoying bells, $12.50. Holdbutton for single -line 
phones-at last! $19.95. Catalog of other tele- 
phone items $1.00. CONSUMERS' TELEPHONE, 
69-A Smith St., Glen Head, NY 11545 

INVENTIONS 
INVENTORS: if you have an invention for sale or 
license, write for free booklet explaining how we 
can help you. KESSLER SALES CORP. C-314, 
Fremont, Ohio 43420. 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business-without investment. Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

NEW tax loopholes discovered. Everyone eligi- 
ble. Unique ideas. Free facts. ULC, Box 359 BC, 
Clarkston, GA 30021 

96 
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Horizontal Output 
Transistor Equivalent to ECG 238 
(ECG is a registered trade mark of the Sylvania Corp.) 

Stock up on these popular TV parts 
while prices are low! 
Sony Trinitron 
Dual Antenna 
Sony AN16 
(1-9) $74 (10-100) $680 

MAN -16 

UHF/VHF/FM Splitters 
300 O H M 

(1-9) $139 (10-100) $119 
SPL-701 

TV Interference Filter 
(1.9) ì)C (10-100) 
TVI-1 

75 Ohm to 300 Ohm 
Converter 
(1.9) 55e 
TVT-1 

(10-20) SSC 

F.59 Connectors 
with Ferule 

ea. 

(on minimum order of 100} 

Minimum order of 10 

Universal Globar 
Resistor Kit 
2 Universal Globars for color 
TV automatic degauss 
circuit. Contains a thermistor 
and a varistor. Fits many 
famous make color TV's 
(1-9) $109 (10-100) $1" 
KT -2 

High Voltage Tripler 
Equivalent to ECG -500A 
(1-9) $1240 (10-100) $1190 
HVT-500A i. 

There just isn't enough room... 
Limited space prevents the listirg 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 be ow, or write for our free 24 -page catalog. 

Tube Number 10 -up 1-9 Tube Number 10 -up 1-9 Tube Number 10 -up 1-9 

1V2 .95 1.10 EEL4 2.75 3.15 8AW8 2.45 2.65 
2AV2 1.15 1.35 EF05 2.15 2.35 8FQ7 1.10 1.25 
3A3 1.50 1.70 EF07IECG7 1.15 1.30 8CG7 1.10 1.25 
3AW3 1.50 1.70 EGF7A 1.95 2.25 12AU7A/ECC82 1.15 1.30 
3CY3 1.60 1.85 EGH8A 1.15 1.35 12AV6 1.10 1.25 
3DB3 1.60 1.85 eGM6 1.55 1.80 12AX7/ECC83 1.15 1.30 
3HA5 1.40 1.60 EGU7 1.55 1.80 12GN7 2.10 2.35 
3HM5 1.40 1.60 EHA5 1.45 1.60 12HG7 2.10 2.35 
5GH8A 1.75 1.95 EHB7 1.45 1.60 13GF7A 1.95 2.20 
5U4 1.20 1.40 EHM5 1.45 1.60 17BF11 2.85 3.10 
6AQ5 1.20 1.40 EJIO 2.30 2.60 17JZ8 1.60 1.85 
6AU6 1.20 1.40 EJE6 3.10 3.50 24JE6 3.05 3.95 
6AW8A 1.60 1.90 EJS6 2.80 3.10 24L06 3.05 3.45 
6BA11 1.85 2.05 EKD6 3.20 3.60 31JS6 2.75 3.10 
6BK4 2.75 3.15 EL6GC 2.30 2.60 33GY7 2.45 2.80 
6BL8/ECF80 1.05 1.20 EL66 3.00 3.45 38HE7 2.80 3.15 
6CJ3 1.40 1.60 ELQ6 3.10 3.50 38HK7 2.75 3.10 
6DW4 1.40 1.60 EMD8 2.20 2.50 40K06/36KD6 3.15 3.55 
6EJ7/EF184 1.40 1.60 EZIO 2.30 2.60 5005 1.15 1.30 

Call These Toll -Free 24 Hour Hot Lines 

(In Ohio call 1-800-762-3418) TLX 288349 
Your original Japanese semiconductor supplier 

639 Watervliet Avenue, Dayton, Ohio 45420 
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PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name. address. 
op to 
LAKESIDE INDUSTRIES 
4071 N. Elston Avenue 
Chicago, III. 60618 
Phone: 312-583.6565 

PLANS & KITS 
ELECTRONIC organ kits. The ultimate design. 
Sounds like a pipe organ. Build it to sell or build it 
to keep. Models for churches, homes, clubs, pizza 
parlors. Send $1.00 for demo record and catalog. 
DEVTRONIX, Dept. 70, 6101 Warehouse Way, 
Sacramento, CA 95826 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, MI 48185 

SPEAKERS. Save 50%. Build your own speaker 
system. "Free catalog" write: MC GEE RADIO, 
RE 1901, McGee Street, Kansas City, MO 64108 

COPY Television Satellites! Parabolic 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 watts 
(specify) $4.00. Catalog $.50. LASERTRONICS 
(1), 12320 SW Spring, Portland, OR 97225 

DIGITAL auto compass, eight LED direction indi- 
cators, three digit heading readout. Information 
$1.00, complete 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, free list. STARWIND, Box 712, 
Goleta, CA 93017. 

NEGATIVE ion generator plans. Build it yourself 
with easy -to -get parts, save up to 75%. Includes 
ozone check. $5.00 to LUNATRIX, Box 891, 
Yucaipa, CA 92399 

USE your talent, build burglar alarms, plans 
$3.50. DANNY MOWER, Route 2, Box 460-D, 
Concord, NC 28025 

SOUND effects. Greatly expand the use of your 
tape recorder and creativity. 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 televi- 
sion directly from earth - 
orbiting cable TV satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? 
Buy Complete or 

Build our kit and save! 
Our 24 -channel receiver provides "studio quality" 

TV reception. Easy to Install! Ultra low power con- 
sumption! Brilliant color! Works anywhere! FCC 
licensing no longer required. Order today! 

Complete details covered In our Home Earth Sta- 
tion manual. Send $7.95 today (refundable against any 
purchase), or call: 

24 -hour C.O.D. Hotline 
(305) 869-4283 

SPACECOAST RESEARCH 
Dept. T, P.O. Box 442, Altamonte Springs, FL 32701 

INSTRUCTIONS and PC negatives, frequency 
counter 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 radiation, not a geiger counter, LED 
readout, complete plans and B/M. $7.00, RAD - 
TECH ENGINEERING, P.O. Box 42804, Houston, 
TX 77042 

BUGS. Build professional miniature FM transmit- 
ters. Plans $5.00. Money -back guarantee. PCEP 
ENTERPRISES, Box 837-A, New York, NY 
10004 

EINSTEIN superCeded! Free! 408 Vermont, Day- 
tona, FL 32018 

WIRELESS control telephone tape recording de- 
vice. Records conversations turning tape record- 
er on and off automatically. No connection to 
telephone. Information $4.00. Send to: MAHONE, 
P.O. Box 2366, San Jose, CA 95109 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning, Cutting, Rifle, Pistol. 
Pocket. See in Dark-Shotgun Directional Mike- 
Unscramblers-Giant Tesla-Stunwand-TV Disrupt- 
er-Energy Producing, Surveillance, Detection, Elec- 
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun- 
dreds More-All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1. Information Unlimited, Dept. 148 Box 
716 Amherst, N.H. 03031. 

FOR SALE 
RADIO & TV tubes 49C each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, Calif. 92105 

SCANNER/monitor accessories-kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
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 catalog and price list. SALEN ELECTRON- 
ICS, Box 82-M, Skokie, IL 60077 

GET IT 
ALL'Subscribe 

today, 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 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 servicing. 
And every one is written by the 
experts, the outstanding authorities 
in the most exciting, fastest - 
growing field in the world today- 
electronics. 

PROTECT YOUR CA 
AGAINST AUTO TH 

Aida ludiyard satellite TV receiver New far 1988 TY ads 

4 Oily Uings yin ®O de Mika PRAM IC New super clam A hì -ti a 

nid a IhunéerslnaO alarm Curais Mat talk but 

GET THE BEST!-Radio-Electronics 
1 Year -12 issues ONLY $13.00 
(You save $2.00 off newsstand price.) 
2 Years -24 issues ONLY $25.00 
(Save More! $5.00 off newsstand price.) 
Payment enclosed 

E Bill me 
Extra Shipping: Canada $3.00 per year. all other countries $5.00 per year. 

NIFTY 
WIRE -WRAP TRICKS 

4000 

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 -Electronics, every month, 
by filling in and mailing the 
coupon, today. 

(please print) 

lip Code 

Mail to: Radio Electronics SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80322 

Name 

Address 

City 

State 

www.americanradiohistory.com



MICROPROCESSOR 
CHIP SETS 

Part No. Price 

8080A 

8085 

$5.95 

12.95 

8212 2.95 

8214 3.95 
8216 2.95 
8224 3.45 

8226 2.25 
8228 4.98 

8238 4.98 

8251 8.95 

8253 14.95 

8255 5.75 
8257 10.95 
8259 14.95 

Part No. Price Part No. 

6800 $8.95 6502 
6802 11.95 6504 

6505 
6810 3.95 

6820 3.95 6520 
6821 3.95 6522 

6850 4.25 6532 

6852 3.95 6551 

Price 

$9.95 
9.95 

9.95 

6.95 

9.95 

13.95 

13.95 

18K MOS DYNAMIC RAM. (16 PIN) 

416-5 (300ns) 9.95 
416-4 (250ns) 10.95 
416-3 (200ns) 11.95 
Over 200K pieces in stock 

LINEAR I.C.'s 
LM301 N-8 .34 LM739CN-14 1.29 
LM307N-8 .29 LM741 CN -8 .49 
LM308CH .95 LM747CN-14 .59 
LM311 N-8 .59 LM748CN-8 .39 
LM324N .59 TBA810DAS 1.29 
LM339N .99 LM1458N-8 .49 
1_84348N-14 .55 LM1488N-14 .69 

LM358N-8 .99 LM1489N-14 .69 
LM555N-8 .59 LM3403N-14 .99 

LM556N-14 .49 LM3900N .59 

LM723CN.14 .49 LM4136N-14 .99 

LM725CN-8 1.25 

SOUND & MUSIC 
GENERATOR I.C. 

Creates almost any type of sound, from music to 
gunshots and explosions. High level op amp 
output. 28 pin DIP. Operates from one 9V battery. 
With data 

"Lowest Price Offered J 
Anywhere" 
SN76477N (.600" centers) $2.49 
SN76477NF (.400" centers) $2.29 
New small package 

TEXAS INSTRUMENTS 
Low Profile Sockets 
Lowest prices anywhere for the 
highest quality, an unbeatable combination. 
Over one million pieces in stock. 

Contacts Price 

8 PIN .08 
14 PIN .12 

Contacts 

22 PIN 
24 PIN 

Price 

.22 

.24 
16 PIN .14 28 PIN .28 
18 PIN .18 40 PIN .40 
20 PIN .20 

i 

METAL POWER TRANSISTORS 
Homotaxial - Best Duality 

2N3054 
213055 
2N3442 
2113771 

2113772 

2N3773 

.65 

.89 
1.50 
1.95 
1.95 
2.50 

60V 
70V 

160V 
50V 

100V 
160V 

NPN 
NPN 
NPN 
NPN 
NPN 
NPN 

TO -66 
TO -3 
TO -3 
TO -3 
TO -3 
TO -3 

Universal SCR 
C106D .34 400V 5.0 AMP TO -220 

EPROM'S 
C2708 
1K x 8 450 ns 

TMS2716 
16K (2K x 8) 450 ns 
(3 power supplies) T.I. Version 

C2716/TMS2516 
16K (2K x 8) 450 ns 
(angle 5V supply - Intel version) 

$ 9.95 

$24.95 

$29.95 

7t11N'" 1111Y W11t `rrº 4trtº aüia a11a I4Yi a11Y`rr i 
Special of the Month 

EPROM 
C2708-65/4708-6 $6.90 
1K (1K x8)650 no 

; ;..::I,1,.1111111.111111..11111,1,.: A.IIIR.al) 4 ,e... 
1980 IC MASTER 

JUST RELEASED over 2700 PAGES 
Complete integrated c rcuit data selector. Master guide to the latest 
I.C.'s including microprocessors and consumer circuits. 45,000 
device types listed. 5,1100 new device types added. Complete new 
section on MPU boarrs 8 Systems. 

Free Quarterly 0 
Updates Special $59.95 

Z8001 $195.00 16 Bit CPU with segmented address space 
to 8 Megabytes. 

28002 $150.00 16 Bit CPU with non segmented address 
space to 84K bytes. 

Z8000DB 51500.00 A complete single board 28000 
microcomputer system. Contains the 
Z8002 microprocessor, 16K wordS of 
dynamic RAM, 2K word monitor PROM, 
dual senal interlaces, four counter/timers 
and 32 programmable parallel I/O lines. 

All Products Stocked in Depth 
Largest Zilog Inventory 

Z80 -CPU 2.5 MHz $ 9.95 
Z80A-CPU 4.0 MHz 11.95 

280 -PIO 2.5 MHz 7.20 
280A -P10 4.0 MHz 8.40 

Z80-CTC 2.5 MHz 7.20 
Z80A-CTC 4.0 MHz 8.40 

180 -DMA 2.5 MHz 
Z80A-014A 4.0 MHz 

Z80-SI0/O 2.5 MHz 
Z80A-S10/0 4.0 MHz 
280-SI0/1 2.5 MHz 
180A-SI0/1 4.0 MHz 
Z80-SI0/2 2.5 MHz 
Z80A-510/2 4.0 MHz 

$26.85 
33.80 
38.00 
39.50 

36.00 
39.50 
36.00 
39.50 / 

MOS MEMORIES 
MOS Static RAM's 

Part No. 

2101 
1K (256x 4) 350ns 22 PIN 
2102LFPC 
1K (1K x 1) Low Power 3500 16 PIN 
2102L11PC 
1K (1K x 1) Low Power 
High Performance 250ns 16 PIN 
2102-1 PC 
1K (1K x 1) 450ns 16 PIN 
2102-2PC 
1K (1K x 1) 650ns 16 PIN 
P2111-25 
1K (256 x 4) 25008 18 PIN 
P2112-35 
1K (256 e 4) 350ns 18 PIN 

2114 L 
Low Power 4K (1024 x 4) 300 es 

MOS Dynamic RAM's 
TMS406030 
4K (44( x 1) 300w 22 PIN 
TMS4060.20 
4K (41( x 1) 200ns 22 PIN 

UARVs 
AY5-1013A 
0 to 40K BAUD 40 PIN 
AY3-1015 
0 to 30K BAUD 40 PIN single 50 supply 

1K CMOS RAM 
5101 
1K (256 e 4) 450ns 22 PIN Low Power 

4K CMOS RAM 
P4315-451. 4K (4K x 1) 45005 18 PIN 

SHIFT REGISTERS 
3341PC FIFO 700 KHz 
3341APC FIFO 1 MHz 
3342PC 64 Bit Shift Register 
3347PC 80 Bit Shift Register 

Price 

S 1.95 

1.19 

1.29 

0.94 

0.89 

2.25 

2.25 

SLIM 

2.95 

3.95 

4.50 

5.50 

3.95 

14.95 

4.95 

5.50 
4.95 

4.95 

ECL RAM 
10410ADC/HM2106 Special 1.95 
256 x 1 Bit Fully Decoded t5ns 16 PIN / 

MICROCOMPUTER BOARDS 

NEC MICROCOMPUTERS 
TK80A $299.00 
Based on the 8080A be board has both 1K 
RAM and 1K electricay erasable PROM 
expandable to 4K x 8 and 8K x 8 on board. 
Complete with keypac with 25 real keys and 
8 bright .500" digits fo display. 

eRockwell International 
AIM65 $375.00 
As a learning aid AIM65 gives you an 
assembled, tested and warranted R6502 
based microcomputer system with a full sized 
keyboard, an alphanumeric 20 character 
display and uniquely, an alphanumeric 
20 column thermal printer. An on board 
Advanced Interface Monitor program 
provides extensive control and program 

CCdevelopment functions. 1K RAM. 

Sy *ek® SYM-1 
Fully assembled, tested, documented and expandable. Powerful 6502 8 -bit 
microprocessor. 6 -digit hex LED display. KIM -1 hardware compatibility. 
Single plus 5V power requirements. 

Texas Instruments TM990/189 
UNIVERSITY MODULE 

$239.00 

$333.00 

A complete learning aid that in conjunction with the Tutorial Text offers 
hands on experience with microprocessors. I/O. memory and assembly 
language programming. Offers advanced features such as 45 key 
alphanumeric keyboard, a powerful instruction set. multiply and divide. 
vectored interrupts, single bit I/O manipulation parallel I/O and 
7 addressing modes. 

LED209 
LED211 
LED212 

LED220 
LED222 
LED224 

FND357 
FND367 

FND500 
FND507 
FND560 

FND567 

DL704 
DL707 
DL747 

ILD74 
IL074 
MCT6 
TIL111 
4N26 
4N28 
4N29 
4N32 

L.E.D. LAMPS 
T-1 3 mm Red 
T-1 3 mm Green 
T-1 3 mm Yellow 

T -l'/. 5 mm Red 
T-13/. 5 mm Green 
T.1'/. 5 mm Yellow 

.09 

.19 

.14 

.11 

.24 

.16 

DISPLAYS 
375' Common Cathode 1.09 
360- Common Cathode 

(high brightness) 
1.29 

500" Common Cathode 1.09 
500" Common Anode 1.09 
500" Common Cathode 

(high brightness) 
1.29 

500" Common Anode 
(high bnghtness) 

1.29 

300' Common Cathode 1.29 
300" Common Anode 1.29 
630" Common Anode 2.29 

ISOLATORS 
Dual Opto Isolator 1500V 1.29 
Quad Opto isolator 1500V 3.95 
Dual Opto Isolator 1500V 1.29 
Opto Coupler 1500V .69 
Opto Isolator 2500V .59 
Opto Isolator 500V .59 
Opto Isolator 2500V .69 
Opto Isolator 2500V .69 

(*-Active 
4Electronic 

Sales Corp 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Over-the-counter sales. 
12 Mercer Rd.. Natick. Mass 01760 
Behind Zayres on Rte. 9 

Telephone Orders 8 Enquiries (617) 879.0077 

IN CANADA 

5651 IFERRIERI ST. 
MONTREAL. QUEBEC 
H4P 2K5 
Tel.. '514) 731-7441 

4800 DUFFERIN ST. 
DOWNSVIEW. ONTARIO 
M3H 5S9 
Tel. (416) 661-1115 

MINIMUM ORDER 510.00 ADD 52.00 TO 
COVER POSTAGE 8 HANDLING 

Foreign customers please remit payment on 
an international bank draft or international 
postal money order in American dollars. 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA. ONTARIO 
K2C 3P2 
Tel 16131 820-9471 

3070 KINGSWAY 
VANCOUVER. B.C. 
V5R 5J7 
Tel.. 1604) 436-3321 

rusgcEx 
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Be sure to include sufficient postage. 

R Convert Your Car Into A Concert Hall! 
MONO -F - 

--, AUTOMATIC RADIO 
1111118W MADE BY THE .t 

KM.N AUTO RADIO 
SPECIALISTS! w -- 

1i 

er, 
, .. 

'1 
Models ß.i1 I w :-'MIm4 

.... 
I -s+^' Vary 

`J )' b , 

-..,/ / 
I 

' \ PUSH BUTTONS ^.. , 

AM -FM -MULTIPLEX 

95 $I00 STEREO 1 $2 for 

No. 5744W Shpg AUTO RADIO 
UNBELIEVABLE 

FACTORY CLOSEOUT! - One of America's largest 
independent manufacturers of automobile radios has 
given up which we announced in Nov. 1979 Radio 
Electronics &Popular Electronics magazines). We've 
been fortunate in acquiring more of the last auto ra- 
dios in production. These are AM-FM-MPX-Stereo 
sets....desi8ned for new cars. All are tested 100% 
operational and come with knobs & 5 push buttons. 
deal for installing in your auto, van, camper, boat 

or any other place 12 VDC is available. 

NEWS ITEMI - Auto stereo has become as sophisti- 
cated as home hi-fi - and nearly as expensive. You 
can spend $300 for simple components-which means 
stereo can be out of reach for many folks and 2nd 
cars. If you want a stereo sound system you can 
start with the purchase of a $100 radio for only a 
mere $19.95 at Delta. The radios are designed for 
small interior of your car that has the combination 
of the hard plastic and soft upholstered surfaces. It 
is the perfect radio for a top -sounding stereo system. 

SAMEe 
rRADEOc ellnFeM 

e xpp 
tiito n; 

RADIOFM picks s;atiom with weak signals I4 95 AM-FM AUTOMATIC 

Complete with metal top plate, push 
$2 for Shpg. BUY OF A LIFETIME! No. 5745w buttons and front bezels. 

.t (í{((., 

WIN 

BUILD YOUR OWN STEREO RADIO 

KT.UFRONTTUnerNED 
iour Your Choice: 

2 TYPES AVAILABLE 
f- 

- 4.95 FM FM -AM 
L 

I,- 

:IND. 60006R No. e0007R 
"The Heart Of A Receiver"....We have acquired a number 
of front end tuners made for KLH-one of the audio 
giants for use in its sophisticated receivers. These tuners 
contain the mechanical & electronic sections. The elect- 
ronic section consista of an RF amplifier, oscillator and 
mixer. FM output from the tuner is 10.7 MHZ, and the 
AM output is 456 KHZ. Both types operate on 12VDC, 
and draw approx. 12 ma. Tuning capacitor on FM mod- 

has is els a vernier for fine tuning. Entire unit shielded. 

5 9EACH 
P 

_.._. ..- 
No. 60104R 

39" OVERALL Pump to cock! Pulling tri er fires itving an audible sound 
Wild West Goes "Electronic" and making contact thru the 2 -wire cable. Has compartment 

madne to hold 9V battery & a couple of capa that charge up & 
avi 

specific info....th it's a terrific games; can eetroníe Ríilespec 
discharge leadi.ic 

startens 
in 
for creatingmuzzle. 

do not 

be used by the kids....it's harmless. Limited Quantity! 

Ì e 
Send \ ̀/ 
for -rr 

DE`P 

free 
' 

Resistor Less Than 

ASSORTMENT Each 1/2e 
APPROX. 
700 S 

-,:- .n 1. .gr 
r , 

1980 
(I 

million resistors all cut and We have 
for 
several.boards. 

carbon P.C. They are weighingwatt carbon film. Rather than count them, we are 
'em out by the 1/2 -Lb and find 

a about 700 pieces t the 1/2- 
less than v 

the 
Lb makingcatthe price per 

wayr 1/2 cent eac. This is a great to build up 
an inventory for work bench. Has a your 
large number of mixed values. No. 9926R 120 pg. catalog ' MAIL-ORDER ADDRESS: 

Delta Electronics, 176 Second Ave., Waltham, Ma. 02154 

NAME 
meet charge 

1 

ADDRESS ELECTRONICS 
g,iNNAMERICNRo 176 SECOND AVE. 

CITY WALTHAM, MASS. 
02154 

Minimum Order $8.00 

LTATE ZIP TEL. (617) 388-4705 

FOR SALE 

HAMS, CBers, S WLs-eight character morse -A - 
word morse code reader; RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Box 513R, Thiensville, WI 53092 
1-414-241-8144. 

"SECRET Registry of U.S. Government Radio 
Frequencies (25 to 470 MHz)." Book shows 
3,800+ frequencies: FBI, FCC, Treasury, Border, 
Immigration, Secret Service, Customs, NASA, 
military, more. $4.95 ppd., CRB RESEARCH, Box 
56 -RE, Commack, NY 11725 

PARTS, IC's, LED's, keyboards. Free catalog. 
R -E ELECTRONICS, 1919 West Belt North 107, 
Houston, TX 77043. 

PRINTED Circuit Boards: Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 974, Waynesville, NC 28786 (704) 
456-3739 

PORTABLE video recorders, special: Magnavox 
#8251; VHS; 2/4 hour; tuner -timer; only $995. 
AUDIO -VIDEO, 2021 E. Markland, Kokomo, IN 
46901 317-459-8511 9 A M-2 P M 

SCANNERS, Bearcat, Regency, Fanon/Courier. 
Scanner crystals, antennas. HARVEY PARK RA- 
DIO, Box 19224, Denver, CO 80219 

SURPLUS electronics. Monthly picture flyer. Low 
prices. U.S. only. STAR-TRONICS, Box 683, 
McMinnvelle, OR 97218 

RAW speakers and finished systems for Hi-Fi and 
Sound Reinforcement. Also cabinet plans, hard- 
ware, grille cloth, crossovers, microphones, ac- 
cessories, much more. Information -packed cata- 
log, $1.00. UNIVERSAL DISCOUNT SOUND, 
Dept. RE, 2243 Ringling Blvd, Sarasota, FL 
33577 

ALARM systems! Burglar, fire, car. Finest equip- 
ment! Save! Catalog, decal; 50$, refundable! 
AAS, 186H Oxmoor Road, B'ham, AL 35209 

ALL T.V. Tuners repaired $11.95. Fast service 
quality work. MIKE'S T.V. TUNER SERVICE, Box 
187, Bean Station, TN 37708 615-581-6393 

SOUND EFFECTS GENERATOR BASIC KIT 
Na, CHANEY ELECTRONICS MAKE6 POSSIBLE TO LO YO OWN 
SOUND EFFECTS GENERATOR WITHOUT ENDING A FORTUNE. WE SUPPLY 
YOU NIT. ore 1179177 SOUND COCN PLUS AN ETCHED AND DRILLED 
CLASS EPDXY SSDDMPC CARS 

RR 

SCHEMATIC WITOSO LAYOUT INSTRUCTIONS. 
SUILO AER CAPABLEOF 

HASER SOUNDS, 100050TIVE, SIRENS, AIRPLANES, CLOCKS, ETC.6 
DOES NOT REQUIRE DIP SNITCHES OR COMER EXPENSIVE/UNUSUAL 1iU 

COMPONENTS- You SUPPLY ONLY A FEN STANDARD C 

TORS, SW. TOMES, SPEAKER, 2N2222 TRANSISTOR AND 9V 
e ATTESR. 

76C97,TPCDBOARD 
AN 

NC 
`23 

0 INSTRUCTIONS ONLY $5.9 

2N2222 BANS STUR FOR OVE :. . ' EACH 

IF YOU HAVE ALREADY HASED THE T176N77 CHIP Y MAY BUY 
THE PC B AND INSTRUCTIONS ONLY. C23885 íN.00 

SLAVE TRIGGER 

NE SUPPLY ALL TOE COMPONENTS 
PLUS SCHEMATIC TO MAKE A SEN- 
SITIVE SLAVE WHICH 
WILL FIRE YOUR SLAVE STROBE 
WHEN YOU TRIGGERMASTER 
STROBE. 

1.YOUR 

6VDC Xenon O° Digital 
Flasher OO Countin 

g Kit i Module O° 

,.c . 9e.00 ®w CO.M UR 17e 

120 VAC ® Wheel of pep 
Xenon 

1 O Fortune a s 
Strobe Kit O° 

..H.,o., 
í7.50 t 1. 

Q.. 8.99 

T. 

®Oa(Oa(aennena(a(a1a0°Oa(a(22Ose 
LED Panel ocra III El. AS 

MountingKit "' IL^AL 
INST. 

IBOLATORe 
0[I 917 iE 2 IN 

12 sets for 11.00 Ille'IIN,ouRcem EL 494(.. 
R0170 
Rectifier 

COOT,, 510, 881.00 
100 for 915.00 

Tube Specials 

CHANEY 
electroncs Inc 

Alto Knob 

for $1.00 
Minimum order 95.00 
Please i elude 51.00 for postage 
Visa, MC and COD accepted 
Phone orders are welcome 

P.O. BOX 27038 , DENVER, CO. 80227 (303) 781-5750 

Send for our free giant catalog of unique items !0 
When in our area, northeastern Mass. or southern N.H. visit our retail at 7 Oakland St., Amesbury, Mass. 
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Low Cost... High Performance 
DIGITAL MULTIMETER 

$99395WIRED 
Low cost, high performance, that's the DM -700. Unlike some of the 
hobby grade DMMs available, the DM -700 offers professional quality 
performance and appearance at a hobbyist price. It features 26 
different ranges and 5 functions, all arranged in a convenient, easy to 
use format. Measurements are displayed on a large 31/2 digit, 1/2 inch 
high LED display, with automatic decimal placement, automatic 
polarity, and overrange indication. You can depend upon the 
DM -700, state-of-the-art components such as a precision laser 
trimmed resistor array, semiconductor band gap re'erence, and 
reliable LSI circuitry insure lab quality performance for years to 
come. Basic DC volts and ohms accuracy is 0.1%, and you can 
measure voltage all the way from 100 µv to 1000 volts, current from 
0.1 µa to 2.0 amps and resistance from 0.1 ohms to 20 megohms. 
Overload protection is inherent in the design of the DM -700, 1250 
volts, AC or DC on all ranges, making it virtually goof proof. Power is 

supplied by four 'C' size cells, making the DM -700 portable, and, as 
options, a nicad battery pack and AC adapter are available. The 
DM -700 features a handsome, let black, rugged AES case with 
convenient retractable tilt bail. All factory wired units are covered by 
a one rear limited warranty and kits have a 90 day parts warranty. 

Order a DM -700, examine it for 10 days, and if you're not satisifed 
in every way, return it in original form for a prompt refund. 

Specifications 
DC and AC volts: 
DC and AC current: 
Resistance: 
Input protection: 

Input impedance: 
Display: 
Accuracy: 
Power 
Size: 
Weight: 

100 µV to 1000 Volts, 5 ranges 
0.1 µA to 2.0 Amps, 5 ranges 
0.12 to 20 megohms, 6 ranges 
1250 volts AC/ DC all ranges fuse protected 
for overcurrent 
10 megohms, DC/AC volts 
31/2 digits, 0.5 inch LED 
0.1 % basic DC volts 
4 'C' cells, optional nicad pack, or AC adapter 
6"W x 3"H x 6"D 
2 lbs with batteries 

Prices 
DM -700 wired + tested $99.95 
DM -700 kit form 79.95 
AC adapter/charger 4.95 
Nicad battery pack 16.95 
Probe kit 3.95 

TERMS: Satisfaction guaranteed or 
money refunded COD, add $1.50. Min- 
imum order $6.00. Orders under 
$10.00, add 5.75. Add 5% for postage 
insurance, handling. Overseas, add 
15%. NY residents, add 7% lax. 

600 mHz COUNTER 

$99.95WIRED 
The CT -70 breaks the price barrier on lab quality frequency counters. 
No longer do you have to settle for a kit, half -kit or poor performance, 
the CT -70 is completely wired and tested, features professional 
quality construction and specifications, plus is covered by -one year 
warranty. Power for the CT -70 is provided by four 'AA' size batteries 
or 12 volts, AC or DC, available as options are a nicad battery pack, 
and AC adapter. Three selectable frequency ranges, 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 for ease of operation, and a single input 
jack eliminates the need to change cables as different ranges are 
selected. Accurate readings are insured by the use of a large 0.4 inch 
seven digit LED display, a 1.0 ppm TCXO time base 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. Order yours today, examine it for 
10 days, if you're not completely satisfied, return the unit for a prompt 
and courteous refund. 

Specifications 
Frequency range: 
Sensitivity: 

Stability: 

Display: 
Input protection: 
Input impedance: 

Power: 
Gate: 
Decimal point: 
Size: 
Weight: 

10 Hz 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 ppm/°C 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 
Automatic, all ranges 
5"W x 11/2"H x 51/2"D 
1 lb with batteries 

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 bail assembly 3.95 
CT -70 Kit Form 75.95 

ramsaU alecfrnnics 
BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 
(71 6) 271-6487 
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100W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA -1020 low T.I.M. ste- 
reo pre -amp. 

Specifications: 
Output power: 100W RMS into 8 -ohm 

125W RMS into 4 -ohm 
Frequency response: 10Hz - 100 KHz 
T.H.D.: less than 0.008% 
S/N ratio: better than 80dB 
Input sensitivity: IV max. 
Power supply: ±40V @ 5 amp 

TA -1000 KIT 
$51.95 
Power 

transformer 
$15.00 each 

PROFESSIONAL 
10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 

Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. Now we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-linearities of the combined speaker/room sys- 
tem. Fantastic features as follows: 

10 double slide controls for two channels 
Cut out rumble, surface noise and hiss 
Minimizes speaker/room non-linearities 
Frequency response from 30Hz to 16KHz 
10 tone controls plus defeat, monitor and tape 
selector. 
Control range ± 12dB in 10 octaves (30Hz, 60Hz, 
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz, 
16KHz.) 
Operating voltage 117V 50/60Hz. 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE $117.00 ea 

SUB MINI SIZE FET 
CONDENSER MICROPHONE 

Specification: 
Sensitivity: - 65dB ± 3db 
FEQ. Response: 50 Hz 8 KHz 
Output Impedance: 1K ohm max. 
Polar Pattern: Omni -directional 
Power Supply: 1.5V 10V D.C. 
Sound Pressure Level: Max. 120dB 
EM4RP $2.50 ea. or 2 for S4.50 

NEW MARK III 
9 Steps 4 Colors 

LED VU 
Stereo level indicator kit with arc -shape display 
panel!!! This Mark Ill LED level indicator is a new 
design PC board with an arc -shape 4 colors LED dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from -30dB to +5dB. The Mark III in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

IN KIT FORM $18.50 

MARK II SOUND 
ACTIVATED SWITCH KIT 

A new designed circuit em- 
ployed 2 I.C. a DPDT relay 
with a led indicator. A con- 
densor microphone comas 
with the kit. The relay can 
handle up to 200 watts con- 
tact to allow to control most 
things. Just click the finger, 
the relay will close, the sec- 

ond click will release it. 
Sensitivity can be ad- 
justedan on board 

trim-pot.e byOperating 
voltage 9V D.C. 

TY-18 
$8.50 PER KIT J 

, 

r MARK IV 15 STEPS 
LED POWER LEVEL 

INDICATOR KIT 
This new stereo level indicator kit consists of 36 4 - 

color LED (15 per channel) to indicate the sound 
level output of your amplifier from -36d8 w +3dB. 
Comes with a well -designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6 - 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 
Kit includes 70 pcs. driver transistors. 38 pcs. 
matched 4 -color LED, all other electronic compon- 
ents, PC board and front panel. 

MARK IV KIT $31.50 

30W+30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp 
all other electronic parts, PC Board, all control 

pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
100Mz and 10KHz. $32.50 PER KIT 

BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 
Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
9" 6W cool/daylight miniature fluores- 
cent tube. 
8 x 1.5V UM -1 (size D) dry cell battery. 
Easy sliding door for changing batteries. 

$10.50 EA 
Stainless reflector with wide angle in- 
creasing lum!nation of the lantern. 

STEREO AMPLIFIER 

COMPLETED UNIT - NOT A KIT! 
0CL pre amp. & power stereo amp. with bass. mid- 
dle, treble 3 -way tone control. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
watts per channel at 89. Power supply is 24 - 36V 

AC or DC. Complete unit. Assembled $49.50 ea. 
Power transformer S 8.50 ea. 

5W AUDIO AMP KIT 
2 LM 380 with Volume Control 
Power Suply 6 18V DC 

ONLY $6.00 EACH 

PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8.50 ea. 
B. 0-30VDC 8.50 ea. 
C. 0-50VDC 8.50 ea. 
D. 0-3ADC 9.00 ea. 
E. 0-100VDC 9.00 ea. 

T ne MU -52E 
All meters white face with black 
scales. Plastic cover. 

SPECIAL 0.5" LED SALE 

ALARM CLOCK MODULE 
ASSEMBLED! NOT A KIT! 

features: 4 digits 0.5" LED Displays 12 hours 
real time format 24 hours alarm audio output 

59 nun countdown timer 10 min. snooze control 

ONLY $7.00 EACH 

SPECIAL TRANSFORMER 
FOR CLOCK 

(FREEI J 

DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL CODE!! 

SPECIAL $19.95 

proximity triggere 
voltage triggered 
mechanically triggered 

This alarm protects you and itself! Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm into action. If cables within pas- 
senger compartment are cut, the unit protects itself 
by sounding the alarm. 3 -WAY PROTECTION! 

All units factory assembled and tested - Not a kit' 

A NEW LED ARRAY AND 
DRIVER FOR 

LEVEL METERS 
This series covers a wide range of level indication 
uses, output and input voltage, time related change, 
temperature. light measurement and sound level. The 
problem of uneven brilliance often encountered with 
LED arrangements as well 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 $5.50 
GL -112N3 Green, Yellow, Red $6.50 
GL -112M2 Green, Green, Red $6.50 
GL -112G3 Green, Green, Green S6.50 

ó 
s11s11. 

2.28" IMO 
ro, : . 

LED DRIVERS 
1R 2406G is an I.C. specially designed to drive. 12 
LED. The number of LED is lineally illuminated ac- 
cording to the control voltage input terminal 21. 
Operating voltage is 9 12V D.C. 55.35 EACH 

PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM -16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-108MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case; mike is 
6'/4" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot; -sound quality was 
judged very good. 

$16.50 

FLASHER LED 
Unique design combines a jumbo red LED with an IC 
flasher chip in one package. Operates directly from 
5V -7V DC. No dropping resistor neded. Pulse rate 
2 5V 20mA. 

2 for 52.20 

BIPOLAR LED RED/GREEN 
2 colors in one LED, green and red, changes color 
when reverse voltage supply. Amazing! 

2 FOR $1.60 

LCD CLOCK MODULE! 
0.5" LCD 4 digits display X'tal controlled cir- 

cuits D.C. powered (1.5V battery) 12 hr. or 24 hr. 
display 24 hr. alarm set 60 min. countdown timer 

On board dual back-up lights Dual time zone dis- 
play Stop watch function. 

NIC1200 (12 hr) $24.50 EA. 
NIC2400 (24 hr) $26.50 EA 

MINI -SIZED I.C. AM RADIO 
Size smaller than a box of matches! 

Receives all AM stations. 
Batteries and ear phones included. 

Only $10.50 

12 DC MINI RELAY 
6V 

12V 
12V 
12V 

SPDT 
SPDT 
DPDT 
4PDT 

2 AMP 
3 AMP 
2 AMP 
3 AMP 

1.30 
1.60 
2.50 
3.50 

4e- 

LINEAR SLIDE POT 
50010 SINGLE 

Metal Case 3" Long 

2 FOR $1.20 
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I FLUORESCENT LIGHT 'FAANY 
DRIVER KIT 

12V DC POWERED 

rescent Light Tubes. Ideal 
ereLights up 8 x^15 Watt Fluo- 

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 PC Board, light 
$6.50 Per Kit tube not included! 

SOUND 
Solid 
voltage 
proximately 

% Model 

$3.60 EACH Model 
Model 

DECISIONS -Mir 
state sound indicator operating 

6V DC 30µA. Small size ap- 
3/4"x11/4". 

EB2116 (Continuous) 
E62126 (Slow Pulse) 
E82136 (Fast Pulse) 

01 
y, yq ® 

REGULATED DUAL 1 
VOLTAGE SUPPLY KIT 

, 4 30V DC 800 MA adjustable, fullyregulated 
by Fairchild 78MG and 79MG voltage regulator I.C. 

Kit includes all electro - 
nit parts, filter capaci - 

A' tors, I.C., heat sinks 
1 ;; and P.C. board. 

$12.50 PER KIT 

pulse a 

SPECIAL AA SIZE 
NI-CDSlow 4 FOR 

SALE 
$3.60 

SUPER FM WIRELESS 
MIC KIT - MARK III 

This new designed circuit uses high 
FEO. FET transistors with 2 stages .' pre amp. Transmits FM Range(88- p g 

%` .120 MHz) up to 2 blocks away and 
with the ultra condenserto 

"C" SIZE ". BATTERY PACK RECHARGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 
10 C size ni -cd battery in dng pack.Nili 

gives out 12.5V D.C. 1.8 amp per 
hour. All fresh code, pull-out from 
movie cameras. Can be disconnec- 
ed to use as single c cells. Hard 

find515.00 per pack of 10 batteries 

BECKMAN FET 
LIQUID CRYSTAL 
Overall size 2" x 1.2" 0-5" characters 
reflective type. 

DISPLAY 

4 

3y: 

, 
óótáó 
"'-°' 

.sensitive ..,Y.' 
microphone that comes with the kit. 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 

FMC -105 electronic parts. OSC coils, and P.0 
$11.50 PER KIT Board. Power supply 9V D.C. 

ELECTRONIC ALARM SIREN 
COMPLETE UNIT 

Ideal for use as an Alarm Unit 
or hookup to your car back-up to 
make a reverse indicator. Lightdigitsw 
Output up to 130dB. Voltage sup- 
ply 6 12V 

Model 737.01 - for clock 4 digits with 
PM, alarm, snooze, coley indicators. 
Model 739-04 - for panel meter 
digits. 
Model 739-03 - for panel meter 

indicatorith 
±sign and over range 

All displays include zeber connectors 

8.8`8.8 

PRESS -A -LIGHT SELF 
GENERATED FLASHLIGHT 

AU -999 $7.50 

]]9 -da 

;.8:8.8' f EXCLUSIVE!! $3.95 ea Never worry about battery. 
Model F-179 because it has none! Easy 

to carry idealfo pocket and handy cyÄ 
to use. Ideal for emergency 

light.c generates its own 

SUB MINIATURE and front bezel. With data sheets. 
Your choice - any model $7.50 EACH 

TOGGLE SWITCH 
SPST 2 FOR 2.80 SPDT 2 FOR 3.20 

6 AMP 125V AC CONTACT 

POWER SUPPLY 
0-30V D.C. REGULATED 

Uses ÚA723 and ZN3055 Power, 
KIT 

_I 
ea 

yt 

electricity squeezing grip 
lever. Put one in your car, 

boat, camper or home. You Ric may need it some time! 

e TRANSFORMERS 

dOV 

ALL 117 VOLT INPUT 

4 AMP $8.50 EA. 

3 AMP $10.50 EA. 

TR output can be adjusted from 
0-30V, 2 AMP. Complete with PC 
board and all electronic parts. 
Transformer for Power Supply, 0-30 
2 AMP 24V x 2 58.50 

Power Supply 
$10.50 each ELECTRONIC DUAL 

SPEAKER PROTECTOR 
Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 

36V CT 

24VCT 
24V CT 
12V CT 
12V CT 

33AMP 
$10.50EA. 

0.8 AMP 92 50 EA. 
0.5 AMP $2 50 EA. 
120 MA $1.80 EA. 

I.C. TEST CLIPS 
Same as the E -Z clips $2.75 
With 20" Long LeadsJs 

In Black and Red Colors per pair 

'V _,. speakers. A must for DCL 
circuits. 

r . KIT FORM 
$8.75 EA. 

AC POWER 
Wall 

12VAC 

SUPPLY 
Type Transformer 

Output 200 MA $2.75 EA. 
Output 100 MA $2.10 EA. 
Output 120 MA $1.90 EA. 
Output 100 MA $1.90 EA. 

SOUND GENERATOR I.C. 
Creates almost any type of sound - gun shot, ex - 
plosion, train, car crash, star war, birds, organ ext. 
A built-in audio amplifier provides high level output. 
Operates from one 9V battery, 28 pin 
dip; we supply the datas. $2.90 EACH 

"FISHER" 30 WATT 
STEREO AMP 

16V CT AC 
6V DC 

12V DC 

MAINAMP(15Wx2) 
Kit includes 2 pcs. Fisher PA 
301 Hybrid IC all electronic parts 't ' with PC Board. Power supply 
16V DC (not included). Power 

Super Buy band with (KF 1% ± 3dB). Volt -,A4! 
Only $18.50 age gain 33dB. 20Hz -20KHz.411 

4 ULTRASONIC 
v 

- SWITCH KIT 

91, 

ELECTRONIC SWITC KIT 
- 

CONDENSER TYPE r 
Touch On Touch Off 
uses 7473 I.C. and . s 

12V relay 
$5.50 each 

SUPER 15 WATT 
AUDIO AMP KIT 
Uses STK-015 Hybrid Power Amp 

Kit includes: STK-015 Hybrid IC, power supply with 
transformer, front Amp 

Kit includes the Ultra 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, garage door, alarm system or 
counter. Unit operates by 9-12 DC. $15.50 

1 WATT AUDIO AM PP¡ 
All parts are pre -assembled on a 

mini PC Board. Supply Voltage 6 
9V D.C. SPECIAL PRICE $1.95 ea. 

power with tone control, all 
electronic parts as well as PC Board. Less than 
0.5% harmonic distortion at full power 1/2dB re- 

This 
amplifiere 

om 20-1 
QUASI 

Hz. 
This has - 

COMPLETE 
0.3" 
and 

TIME MODULE 
digits LCD Clock Module with month 

date, hour, minute and seconds. As 
as stop watch function!! Battery 

back uplight is with the module. g 
of the module is 1" dia. Ideal for 
auto panel, computer, instrument 

many others! $8.95 EACH 

LOW TIM DC STEREO 
PRE -AMP KIT TA 

Incorporates brand-new D.C. design 
frequency response from 0Hz - 
Added features like tone defeat and 
let you tailor your own frequency 
minate power fluctuation! 
Specifications: T.H.D. less than 
less than Frequency response: 

-10 20 
that gives a 

100KHz ±0.5dß! 
loudness control 
supplies to eli- 

.005% T.I.M. 
DC to 100KHz 

S/N ratio: bet - 
2MV 47K/Aux. 

Max. output: 15V 
-10dB 

@ 0.5A 
all you need 

Complimentary class B out- 
put. Output max watt (10 
watt RMS) at 4^. ONLY _.. " $23.50 each 

well 
6 49 and 

Size 
use in 
and 

HICKOK LX303 
DIGITAL LCD MULTIMETER 

3'/2 digits display 200 hours 9V00MV g P y' 
battery life 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: 0.1º to 20 MU D.0 

SOUND ACTIVATED SWITCH 
All parts completed on a PC Board 
SCR will turn on relay, buzzer Cror 

trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 

$1.75 ea. 4.5V 9V D.C. 2 for $3.00 

.005% 
±0.5dB RIAA deviation: ±0.2dß 
ter than 70dB Sensitivity: Phono 

100K Output level: 1.3V 
Tone control: bass ±10dB @ 50Hz/treble 

@ 15Hz Power supply: ±24 D.C. 
Kit comes with regulatedpower supply, 9 
is a 48V C.T. transformer @ O SA 

ONLY $44.50 
X'former F 

current: 0.01 A to 100 MA 

OUR PRICE $71.45 

FM WIRELESS 
It 

sign 

MIC KIT 
is not a pack of cigarettes. It is a 

FM 
a 

4 

wireles s 

fitscinto PC boardw aN plastic 
box (case included). Uses 

condensor microphone to allow you 
have a better response in sound 

Transmits up to 350 ft.! 
an LED indicator to signal the 

is on #FMM2 KIT FORM $7.95 

SOLID STATE 
ELECTRONIC BUZZER 

Mini size 1" x a/s" x'/a" Imo,_- 
Supply voltage 1.5V - 12V ..___.,- 

Ideal for Alarm or Tone Indicator $1.50 etc rrl 

PUSH-BUTTON SWITCH 
N/Open Blue, 

_ Color: Red, White, Blue, Green, Black 
3/$1.00 . N/Close also Available 

cigarette 
d)(¡ a 
, to Y1. 

_' pick-up. 
With 
unit 

508 each 
LARGE QTY. AVAILABLE FORMULA INTERNATIONAL INC. 4/60 

Send $1.00 
For Detailed 
calal DgOe 

HEAVY DUTY 
CLIP LEADS 

10 pairs - 5 colors Alligator clips on a 

22" long lead. Ideal for any testing. 
$2.20/pack 

_\lb ' ; 
le 

Under 
SHIPPING AND HANDLING CHARGES 

Ss purchase Oear 550 purchase 
ai.te: tit/"enapd.e Mexico Canada) I 

30" rnurnorder010.00/Canc.ResidentsAd°c,csates a% 
Phone Orders Accepted on visa or MC ONLY. NO C.O.D./5tore Hours 104 Mon. Ihro Sat. 

1260VHONESIA,]79)]D93,AW7HO'7)9-942"230 
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Buyers Worldwide Are Clamoring For Our 

1 Ç MORE GETS U 2 
fi 40 -TWO WATT RESISTORS, Garbo -films, carbons, some 5%en, (#456) 1.29 

SO-TERMINAL STRIPS, asst'd solder and screw types, 2 lugs & up, (#334) 1.29 
D 1 -WATCH GUTS, LED, who knows how good, micro -digital bo , (#5115) 1.29 

10-1000V lA RECTIFIERS, 1N4007, eposy case, axial leads, 1#5926) 1.29 
6-25 WATT PLASTIC POWER, 2N6100 series, TO -220, 2001:vcbo, 3A, (#1706) 1.29 

D 4 -CALCULATOR AC JACKS, 3 terminals, takes mini plug, (#2316) 1.29 
D 65 -PRE -FORM 'h WATTERS, popular values, for PC anol. (#2444) 1.29 

40 -LOW NOISE RESISTORS, 1/8 & 1/2 W, oside & magnetic film, (#2201 1.29 
40pc-SEMI-CON SURPRISE, asst. seners, diodes, etc. untested, (#2226) 1.29 
20 -TRANSISTOR ELECTROLYTICS, asst. voltages Iront 5-100 mfd, (#453) 1.29 

C 1-IASCR OPTO COUPLER, type H11C3, mini dip, (#5700) 1.29 
90 -UPRIGHT ELECTROS, 100% asst'd values and voltages, (#5900) 1.29 

D 2 -GE 3W AUDIO AMP, type PA -263 IL chip, mono, (#1522) 1.29 
1 -MERCURY TILT SWITCH, N.C. rated 24VDC t2 .OSA, w/leads, (#5686) 1.29 
50 -CAP SPECIAL, asst. values in mylar, mica, ceramic, disc, etc. (#3775) 1.29 

D 40-FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, la56bO 1.29 
D 40 -PLASTIC TRANSISTORS, asst'd untested and hobby, (#2604A) 1.29 

2 -6 -CELL BATTERY HOLDER, 9V, for AA size cells, with 9V clip (#6365) 1.29 
O 4-12 VOLT LAMPS, w/leads, popular voltage, 100's of uses, (#5942) 1.29 

1-12 CDC SOLENOID, similar to Guardian 16-P, w/plunger, Si" stroke, (#6013) 1.29 
D 70 -AXIAL ELECTROS, assorted values and capacitance,_ 45901) 1.29 

10 -POWER TAO TRANSISTORS, NPN, plastic, TO -220, )#5629) 1.29 
D 6 -PRECISION TRIM POTS, asst'd singles and multi -turns, untested. (#3389) . 1.29 

20-1N4140, 4 NANO, SWITCHING DIODE. axial leads 10mA, 1001.,(#3000) 1.29 
10 -ASSORTED IC SOCKETS, 24, 28, & 40 pin sockets on G-10 board, (#6357) 1.29 

D 4 -PUSHBUTTON ALARM SWITCH, 125 VAC lA SPST, NC, (#52891 1.29 
6 -CABLE & PLUG SET, 2 tond. 2..5mm mini plug w/6'polarized cable; (#5737) 1.29 
10 -RESISTOR NETWORKS, assorted values in dips and singles, (#5699) 1.29 
5 -ASSORTED EDGE CONNECTORS, mixed 4 & 6 pin, double -sided, (06362) 1.29 

\s' 

110 for 1.30 
100 for 1.30 

2 far 1.30 
20 for 1.30 
12 for 1.30 

8 for 1.30 
1_10 for 1.30 

80 for 1.30 
80 for 1.30 
40 for 1.30 

2 for 1.30 
20 for 1.30 

4 for 1.30 
2 for 1.30 

100 for 1.30 
80 for 1.30 
80 for 1.30 
1 for 1.30 
8 for 1.30 
2 for 1.10 

20 for 1.30 
20 for 1.30 
12 for 1.30 
40 for 1.30 
20 for 1.10 
8 for 1.30 

12 for 1.30 
20 for 1.30 
10 for 1.30 

-HY - GAIN ONE ARM BANDIT 
MIKES 

Only 
$14.99 

2 FOR $15 

Take one hand commend of your mobile or bha.ou.e, rig 
with Hy -Gains One Arm Bandit Mike. ON/OFF. 
VOLUME, SQUELCH. CHANNEL SELECTOR, 
SPEAKER, and DIGITAL DISPLAY are all conve- 
niently located where your finger, do the talking. 
Comm. with 6 ft. multi -conductor. Color -coded, coiled 
cable, iaepante) for ea.y integration into any type of 
rig. Sise: 41/2" a 21- a 11". Wt. 9 os. Ne. nacusa6 

: 2 -DOUBLE -SIDED PC BOARDS, 3"512" high quality G-10 glass, (#5694) 1.29 4 for 1.30 
60 -TUBULAR CAPACITORS, assl'd 100mml 10.1mí to 600 WVDC, (#35A219( 1.29 120 for 1.30 
6 -MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., (#1258) 1.29 12 for 1.30 

D 10 -TANTALUM ELECTROS, asst'd mini, axial, hermetically sealed, (#50481 1.29 20 for 1.30 
SO -DISC TYPE CAPS, incl; NPO, hi -Q, mylar, ceramics, asst'd value., (#437) 1.29 100 for 1.30 
60 -COILS & CHOKES, asst'd RF, OSC, IF, parasitic types, (#354297) 1.29 120 for 1.30 

D 6-SWITCHCRAFT PHONO JACKS, hi -Q, chasis mount, tellon base, (#5119) 1.29 12 for 1.30 
D 30 -SUBMINI IF TRANSFORMERS, asst. slug tuned, shielded, (#35A9( 1.29 60 for 1.30 
D 40 -ADJUSTABLE FERRITE CORES, center cut for heu adjust, (#5701) 1.29 80 for 1.30 

10 -PC TRIMPOTS, screwdriver adjust, assoeled values, 013346) 1.29 20 for 1.30 
25.4" CABLE TIES, plastic, like Ty -wrap style, (#5217) 1.29 SO for 1.30 
S -CRYSTALS, may include; CR, ham various shapes and sises, (#5716) 1.29 10 for 1.30 

D 3 -MICRO SWITCHES, SPOT, NO contacts, plunger style, solder labs, (#5785) 1.29 6 for 1.30 
D 65 -MOLES SOCKETS, "on -a -strip", for 8- 40 pin ICs (#1609) 1.29 130 for 1.30 

6 -PAIRS 9V BATTERY CLIPS, w/red & black color -coded leads, (#28521 1.29 12 for 1.30 
D 6-LM340T VOLTAGE REGULATORS, 5 lo 24 volts, TO -220, (#5097) 1.29 12 for 1.30 
D 40-POLY,TYRENE CAPACITORS, asst'd values and voltages, (#1052) 1,29 80 for 1.30 

15-THERMISTORS, resistors that change with the temperature, (#2048) 1.29 30 for 1.30 
D 65-% WATT RESISTORS, asst'd values, metal film, marked, (#5797) 1.29 130 for 1.30 

10 -MODULAR SWITCHES, Cenlralab "push -on" type, up to 4PDT, l#31501 1.29 20 for 1.30 
5 -"MOTORS MOTORS", small, high speed, asst'd sises, 3-6VDC, (#2551) 1.29 10 for 1.30 

D 50 -MICAS asst sizes -n -shapes, loci. "nitrer." too! (0373) 1.29 100 for 1.30 
10 -TRANSISTOR SOCKETS, for np0 and pap types, (#3845) 1.29 20 for 1.30 
4 -HOBBY VOLTAGE REGULATORS, LM -309, 320, 340's, TO -3, (#3330A) 1.29 8 for 1.30 
12 -PANEL SWITCHES, assorted slides, rotaries, modular,, etc. (#295) 1.29 24 for 1.30 
60 -RESISTOR SPECIAL, 'A to 1 watt, carbons, carbo-films, etc. (#358961 1.29 120 for 1.30 
65 -HALF WATT RESISTORS, rind. carbons, carbo-films, various values, (0454) 1.29 130 for 1.30 
15-HUMBUCKER CONTROLS, assorted values. manulacturers dump, (03807, 1.29 30 for 1.30 
1 -POWER TAB TRIAC 100% prime, 400 V 10A TO -220, (#6216) 1.29 2 for 1.30 

DIGITAL CLOCK 
FLIP -OVER' $622 

115 VAC Operation 
Built -In Alarm Function With 
24 Hour Dial Indicator 
3/4" High White Numerals 02006338 

2 for 
S7 

Ca. No. 

\N 

Cl RECISION RESISTORS, 'h, 1, & 2 watts. 1%, assorted types, (#363) 1.29 100Ìor 1.30 'a 

D 60 -CERAMIC CAPS, asst'd val. & styles, Intl; lubulars, NPO's, etc., (05901 1.29 120 for 1.30 
30 -MOLES CONNECTORS, nylon, asst'd styles, colors, & 0 of Gond. (05835) 1.29 60 I. 1.30 
4 -ROCKER SWITCHES, DPDT, solder eyelet terminals, (#3302) 1.29 8 for 1.30 
1 -RELAY, BABCOCK 6VDC, SPST, plastic case (#5807) 1.29 2 for 1.30 
4 -THERMAL FUSES, epoxy sealed, metal clad, break al 257 F, axial (#6367) .. 1.29 8 for 1.30 

D 50-1N4000 RECTIFIERS, epoxy, axial leads, untested, (#2594) 1.29 100 for 1.30 
30pc.-HEAT SHRINK, Thermo -fit, shrinks 50% (#5248) 1.29 60 for 1.30 
10 -SLIDE SWITCHES, SPST, SPDT, etc. all shapes and sises, (05927) 1.29 20 for 1.30 

D 25-DTL's, 100% prime, asst'd flip (lops, etc., marked, (#3709) 1.29 50 for 1.30 
10 -MAN -3's, 7 segment, w/bubble magnifier, 100% material, (#38421 1.29 20 for 1.30 
4 -PL -259 COAX PLUG, mates lo 50-239, Amphenol, 1052211 1.29 8 for 1.30 

13 1 -LITE SENSITIVE UNIIUNCTION TRANSISTOR, programmable, (#5719) 1.29 2 for 1.30 
100 -PRE -FORMED V: WATTERS, popular values, some 5 & 10 %en, (#10601 1.29 200 for 1.30 
4 -PHOTO ELECTRIC DARLINGTON TRANSISTORS, (#3276) 1.29 8 for 1.30 
40 -POWER RESISTORS, assorted types, includes 2 lo 10 wanes, (#228) 1.29 80 for 1.30 
15 -NE -2 LAMPS, neon red, for 110VAC, less resistor, (01435) 1.29 30 for 1.30 
30 -"CRIMP -ON" TERMINALS, rings and spades, for # 12-20 wire, (#39551 1.29 60 for 1.30 

D 50 -ONE -WATT RESISTORS. pnoular assort, some Sers, 100's of uses, (#3844) 1.29 100 for 1.30 
30 -FT. WIRE -WRAP WIRE, 30 ga ge, insulated, continuous length, (#3803) 1.29 60 for 1.30 

D 6 -SPOT MICRC SLIDE SWITCH, only 3/7" cube, for PC mount, (#3429) 1.29 12 for 1.30 
10 -PR -RCA PLUGS & JACKS, for audio, speakers, etc., l#402! 1.29 20 for 1.30 
5.293055 HOBBY TRANSISTORS, TO -3, (#3771) 1.29 10 for 1.30 

D 6 -SINGLE PIN MICRO GREEN LEDS, 3V, 10 mils, "pin heads", 100%, (#6126) 1.29 12 for 1.30 
6.JUMBO RED LEDS, 1.5-3 V ® 10 mA. 100% material, 100's of uses, (#2135) 1.29 12 for 1.30 

O 6 -MAGNETIC DISCS, shatter -resistant lantalloy, 13/16" dia. (#60991 1.29 12 for 1.30 
O 5-111OTO CELLS. Vactec 900, disc type, R: 2K ohm (dark) w/leads, 1061351 1.29 10 for 1.30 

1.12VDC SPOT RELAY, 180 ohm coil, 25 mA, 1slu1V," sealed (x5937) 1.29 2 for 1.30 
16 -VOLUME CONTROLS, au1. value., audio, and switch too! (#592) 1.29 20' for 1.30 
60 -PREFORMED DISC CAPS, handy assortment of values, marked, 101181) 1.29 120 for 1.30 

' SEND FOR FREE CATALOG 

POLY PAKS® 
P.O. BOX 942. R4 

SO. LYNNFIELD, MA 01940 

Now To OROER 1, 
We bener *onncHANGE. visa, check, und co,, 
(2n% d.wnl. order by phone or mil. Minimum order Sa. 
M..N .lea Cat. Ne. description, nue... & @Booth of 
@Bapal. Po tege C.n.dl.n; .N 05, noroise; edd 

ESO lug I. Laces will b. r.terned. OMS: add 
pesta., RATE> Net -30. Phon!61ì3 243382h 

MICR()" mmit Rve. 
Westfield J. 7090 

(201 ) 654-6008 

ART 
MOTION DETECTOR 

Completely assembled on circuit board 
with capacitors 

Specs and application notes included -4.95 
/" X 2 .X 13'6' case with mtng tabs/3.00 

BRAND NEW ITEM 
FREQUENCY COUNTER CHIP 

ICM 7225 LPL 

(40 pin), with on board dividers, 
decoders/drivers. 18.95 -specs included 

CRYSTALS -3.579545 MHz 99t 
6.0 MHz 2.95 

A/D CONVERTER by Dated 

ADC-MC8BC-8 bit analog to digital converter, 

JUMBO LED's 
Green, 7/1.00 -Yellow, 7/1.00 -Red, 10/1.00 

100/13.00 100/13.00 100/9.00 

high speed- 18.00 

D/A CONVERTER- DAC-088C-8 bit- 12.00 

µa 741 OP AMPS (mini -dip) 4/1.00 
MOUNTING CLIPS -12/1.00 ZENER DIODES -20V 1 amp 10/1.00 
7 SEG Displays (comp. grade) 

3"/954-6"/1.45 (specify ann. or cath.) 
BRIDGES 

1'/: amp/.50.6 amp/2.00, 25 amp/ 1.00 
AM/FM RADIO CHIP x4408) 2.00 or 3/5.00 

Complete AM/FM I -external IF required LINEAR 

DIPPED TANTALUMS 
.47 pf 35V (1" leads) 10/1.00 

LM 323K 4.00 LM 1303 70 
LM 300H 70 LM 1304 .95 
LM 301AN LM 1305 1.15 

SUPER SUB MINI LYTICS 
(1" rad. leads, by Nichicon) 

1000µf 50V (1361' L X % W), 759 or 10/6.00 
47 µf 25V (%l' L X '/é' W), 10/$1.00 

4000 330V (photo flash or laser circuits) -2/1.00 

.30 
LM 307H .50 LM 1307 .60 
LM 307 30 LM 1307E .90 
LM 308H 85 LM 1310 1.75 
LM 308 85 LM 1391 2.00 
LM 310 80 LM 1414 1.50 
LM 311H LM 1800 

COMPUTER GRADE TWIST LOCKS 
32000 50V (ideal for power supplies)1.00 

1000µ1 50V -1.001000µf 185V-2.00 

.80 .70 
LM 317K 2.75 LM 1808 2.50 
LM 31811 1.10 LM 1820 2.50 
LM 3206-15 1.10 LM 1828 2.00 

DISCS -.001 1KV 25/1.00, .1 50V 15/1.00 LM 3206-12 1.10 LM 1830 2.25 

HEAT SENSITIVE SWITCH -4/1.00 
self contained unit opens at 150 C 

LM 325 1.35 LM 1848 2.ÓÓ 

LM 3391 1.00 LM 1889 2.50 

9 DIGIT FLUORESCENT DISPLAY byNEC 
complete with driving circuitry -2.50 

LM 3406-12 1.00 LM 2111 1.75 
LM 341S12 .60 LM 2113 1.15 
LM 343H 350 LM 2907 2 00 

EXTRA LOUD 9V BUZZER -3/2.00 LM 373 2.50 LM 2917 2.00 

WALL PLUG ADAPTER-5VDC @ 160ma-1.50 LM 380 IÓÓ LM 3054 150 
6.3V 1.2 Amp Transformer -1.75 LM 301 1.25 LM 3064 2 00 

MINI AUDIO TRANSFORMERS -3'/1.00 LM 384 1 50 LM 3065 2 50 
LM 386 120 LM 3067 2.50 

DIGITAL MOTION/UNIT COUNTER MODULE 
(Fairchild) with large 4 digit display & specs -7.00 

LM 389 120 LM 3070 250 
LM 390 1.65 LM 3071 2.00 

8035 Microprocessor, 17.00 
LM 746 LM 3075 1.25 
LM 748CN 250 .30 LM 3089 1.25 

INTERFACE CHIP -08243 
16 line I/O extender for all sin le chi.µ Ps 5.75 

Terms MICRO -MART accepts Visa, MC, and telephone COD'S. Foreign orders;50.00 minimum plus 

shipping -US funds only. Orders under $10.00 include $2.00 for shipping/handling. All components guar- 
anteed or money refunded. Immediate shipping. N.J. residents add 5% sales tax. 

MICRO -MART 552 SUMMIT AVE., WESTFIELD, N.J. 07090 (201) 654-6008 

CIRCLE 56 ON FREE INFORMATION CARD 

;Ceeeeee 
ie :00.0 

Electricity from the sun. 
5 Volt panel 1/4 amp $50 2.5 Volt panel 1/2 amp $40 
GIANT 31/2 inch cell, delivers 1 amp $8.50 
Above cell with special motor & prop, runs in sun $10.25 

Computer video monitor chassis 9 inch, 12 volt used $50 
Computer video monitor chassis 12 inch, new $60 
Hy Gain CB chassis, trunk mount $9.00 

SEE IN THE 
DARKNESS 
IR viewer, portable, new with 
choice of one lens...close up, 
telephoto or gen. purpose. 
Requires 6 volt DC btry. $250 

PRINTER CENTRONICS # 101 
Visually OK, with head. 
Sold as is $400.00 

Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

Govt surplus walky 
talky, used cond. 
47-55.4 me range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN/PRC-6 

CIRCLE 39 ON FREE INFORMATION CARD CIRCLE 37 ON FREE INFORMATION CARD 
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I 
ADVANCED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 

AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! '\ ER 41 PrOVen Quality Factory tested products only, no re -tests 

t`' or fallouts. Guaranteed money back. We stand behind our products. 

cAti. 
,4' . 1980 CATALOG AVAILABLE SOON. 

STATIC RAM BOARDS 

S-100 32K (uses 2114) :Mt 7RE'1L 

ASSEMBLED Kit' /24. 
450ns. 599.00 450ns. '539.95 
250ns. 699.95 250ns. 599.95 
Bare Board 49.95 
Bare Board w/all parts less mem. 99.95 

RAM 55 (16K Static w/Memory 
Management) 
2 MHz $299.00 4 MHz $399.00 
ME 10 (16K Static w/Bank Select) 
2 MHz $249.00 4 MHz $329.00 
(16K Assembled & Tested Using Low Power 
2114's) ¡ill 
LOCOS 
ASSEMBLED 
450 ris. 149.95 KIT 450ns. 125.95 
250ns. 169.95 250ns. 149.95 

Bare PC Board w/Data $21.95 
"Special Offer" Buy (418K 45ons. kits $117.00 

TRS-80 ADD-ON DISK 
VISTA V-80 MINIDISK 4 
* 23% More Storage 

Capacity - 40 Tracks 
*40 track patch free 
New Double Density 
Expansion Module $239.00. 
2 Drive Cable Add $29.95 
4 Drive Cable Add $39.95 

1100 ADD-ON MINI -DISK 
VISTA V-200 Minifloppy 
System * 204K Byte Capacity 

* Double Density Drive 
* CP/M & Basic "E" * Double Density Controller 
* Case and Power Supply * Assembled & Tested Ready to Plug In 
* EXIDY, HORIZON, SOL, etc. Compatible 

S-100 ADD-ON DISK 
SUBSYSTEM Y -t« 

VISTA V-1000 Floppy Disk 1699, 
Subsystem * (2) Shugart 8" Disk Drives * Case witohpFpayn & Power Supply * VISTA Fl Disk Controller * CP/M Disk Operating Systemrot * Fully Factory Assembled & Tested 

LOW-COST ADD-ON DISK 
SUBSYSTEM KIT * (2) 8" Drives 
* VISTA Floppy Controller ce.r 

Card 1291 * Power Supply and Inter- 
face Cable * CP/M Disk Operating System * Box of 10 Diskettes 

IMS-STATIC RAM BOARDS cP' 
* Memory Mapping * Low Powers. 
* Phantom * Assembled & tested 
Recommended by Alphamicrosystems 

250 na. 450 es. 
8K Static $209.00 $189.00 

16K Static $449.00 $399.00 
32K Static $799.00 $699.00 

ANADEX PRINTER 
Model DP -8000 compact, impact, parallel or 

®serial. Sprocket feed, 80 cols, 
84linanes/min loi-directional. 
New only $895.00 

FLOPPY DISKETTES QSp 

* 51/4" Minidiskettes * p1Ct. 
Softsector, 10 Sector, 16 Sedorg'- 

9 5 $4.25 Each, 10/39.95 P e 
* 8" Standard Floppy Disks * t5K Soft Sector, Hard Sector O 
$4.50 Each, 10/41.95 

*Add 4.95 for 10 Pack in Deluxe Disk Holder 

MOTOROLA EXORCISER COMPATIBLE 
9600 MPU Module w/6802 CPU $495.00 
9601 16 Slot Mother Board 175.00 
9602 CardCage (19" Retma RackMount) ...75.00 
9603 8 Slot Mother Board 100.00 
9604 Switchmode System PowerSuppy 250.00 
8610 Utility Prototypinp Board 36.00 
9616 Quad 8K Eprom Module 
9620 16 Channel Parallel I/O Module 
9622 Serial/Parallel I/O Combo 
9626 8K Static RAM Module 295.00 
9627 16K Static 45Ons 495.00 
9630 Card Entender 68.00 
9640 Muhiple Programmable Timer 

(24 Timers) 395.00 
9650 8 Channel Duplex Sedal NO 395.00 
96103 32/32 I/O Module 275.00 
96702 32 Point Reed Relay Module 350.00 

8800 BARI BOARDS 

295.00 

9620-0 $45.00 9603-0 27.00 
9626-0 45.00 9600 55.00 
9650-0 
9801-0 

45.00 96103 
50.00 96702 

55.00 
55.00 

Also AMI EVK System in Stock 

-e?-ti-ti : - 

APPLE/EXIDY/EXPANDO 
TRS 80 16K -UPGRADE KIT 

*16K with Jumpers 5 Instructions 
for either Level I or Level II $69.95 

*16K for Apple II Upgrade $69.95 * Special: TRS80 Schematic $ 4.95 
* Expansion Interface Schematic $ 4.95 
* Ex. sion Interface Connector - 7.95 

EXPANDORAM II MEMORY KITS 
* Bank Selectable * Uses 4116 200 Ss. 

* Write Protect *Power 8VDC, ±16VDC 
* Phantom * Up to 4 MHz 

Expando 64 Kit (4116) 
16K $248.95 48K $439.00 
32K $358.00 84K '.519.00 

FROM INTEGRAL DATASYSTEMS 
MODEL 440 "THE PAPER . 

9.5" adjustable tractor TIGER" 
feed, parallel & serial I/0, 
132 columns, software 
selectable character size, 
110, 300,600,1200 baud, to 198 cps $995.00 
Grar hiss ortion w/2K buffer add $199.00 

TA A touch activated sols 
state KEYBOARD 

Full 128 position 8 -bit 
ASCII 
3 color code, 55 
positions 
Immune to static charge 
Low power 

Ont 89.95 Oatioñal stand 15.. 

UV "Eprom" Eraser 
Model 51 559.96 
Holds 4 Eprom's at a time. 
Backed by 45 years ars 
experience. 
Model S -52T...5285.00 

Professional Industrial Model 

TARBELL FLOPPY INTERFACE 
*280/8080 S 100 Compatible* Uses CPM 

Assembled for Shugart SALE $218.5* 
Assembled Other Drives $269.95 
Kit $179.95 
Bare Board 539.95 (Doc. Add 510.00) 

Note Foe CPM Add 57000 noouneqlaten Add 520.00 
Vista Double Density5v." Controller Assent .... $299.00 
SD Versa Floppy Kill - 5299.00 
SD Versa Floppy Assembledll $38900 
Tarbel Cassette I/O Kit - $115.00 
Sale * 1771-01 Floppy Chip $27.95 
91574 Floppy Controller 8" (Shugart Carp.)... $259.95 

NEW CENTRONICS 730 PRINTER 
Uses any paper roll, fanfold, 

WOW single sheets, 96 character 
$945.00 ASCII, 7 x 7 dot matrix, 50 

CPS, RS232 or parallel I/O 

Z-80/Z-8OA/8080 CPU BOARD * On board 2708 * 2708 included (450ns.) 
* Power on jump * completely socketed 

Z-80 Assembled and Tested $185.00 
Z-80 Kit $129.95 
Z-80 Bare PC Board $ 34.95 

* For 4MHz Speed Add $15.00 
8080A Kit $ 99.95 
8080A Assembled $149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9-conn. 
reg $69.95 NOW $52.95 

SIEMER'S FLOPPY SALE 
Special buy while 
supply lasts. 
8" Drive with Double - 
Density 
90 Day Warranty 5449.00 

ACOUSTIC MODEM 
NOVATION CAT' 
0-300 Baud 
Bell 103 
Answer, Originate $189.00 

ACOUSTIC COUPLER SPECIAL 
AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $29.95 

DATA BOOKS COMPUTER BOOKS 
1979 IC Mast. 49.95 Intel MCS 80 Manual 2 95 
NSC TEL Date.... 3 95 Intel MCS 40 Manual 4.95 
NSC Lnear 495 MAD 8080A Manuel 595 
NSC Lulea, App Notes II .395 AMC) Schottky 5.1.0008..4.95 
NSC CMOS 395 MAI 5105/1St Data 395 
NSC Memory 395 GI MOS/L51 Oat, 4 95 
Intel Oetebook 495 Harns Analog Deie000k... 495 
Intel MCS 85 Manuel 750 II Linear Control Data 395 
S AL! OS9ORNE EODKS TAV 

Reg We 
Intro to Micros Vol 0 Dr60 
Intro to Micros Vol I e 

]. 

7.75]5 

81380A Progamming.. 
- 

775 
6800 Pro'rammir ..... _. ].]5 
280 Program.... -.8150 7.]5 
V. II Some Real M easers er/Bind 58 er 30 2].50 
001.111 Some Real Support Davk»e Wander Mel 18.50 
Intro to Micros Vol. 111 494 1550 
S ALI DILnNIUN COMPI"En DORS YU 
UndeaMnang Computers 994 7m 
8080Merocompuler E.pennenu Tees 1195 
aeginrang BASIC . Ires 995 
Beginners Glossary 5 Suede - est 595 
Peanut Buller IJelly(3u.e to Computers 190 895 
8080Hons. MCoç pore Language 

00.1306..,. 
M 

'795 8 95 Computer, Vol1 

Home Computers Vol 11 Soave. .lees 11.95 
Stanhe Simulator......... 795- 895 

Send $1.00 to reserve your copy of the moat complete catalog of computer 
products. A must for the serious computer user. 
MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS 
28000 .. S CALL 

280 1áB5 
F-8138501 1695 
2850 1895 
C01802 17.96 
00804 9 95 

80000.4000 19.95 
SALE 8085 

14.55 
5 5 

5 1 12.95529010 

TMs9900JL 48.96 
CP1600 39.95 

218 
11 50 

M82o.. 2995 95 
8800 13.95 
8802P 24.95 
8035 19.96 
8755 ..49.95 
8748... 8995 

09 S CALL 
6086 S CALL 

SUPPORT DEVICES 
4M9511 Arn Processor 5195.00 

AM951710MA ntrdler 275995 
ÁM9519 Un,versallnlerrupt 2495 
3881 1280 P101 9.95 
3881.4 140071 14.95 
368212-80 CICI 9.95 
3582414MHz1 14.95 
3883510 29.as 
3884 DMA 49.95 
8205/745138 Decoder 2 99- 

8212 8.11/0 250 
8214 Prere Irr 4.50 
8216 Bue Driver 2.50 
8224 Clock Gen 2 95 
8224414MHz1 975 
8226 Bus Driver 3.95 
8126 Bue Fewer 2.39 
8226 Sys Control 5.95 
8238 Sys Core 625 

895 
18.50 
695 

17.95 
8259 Pr. 
8275 CRT Controller 49.95 
5279 Prot. Keyboard 16.96. 
6810-1 128.8 RAM 4.75 
6820 PIA 595 
68218 

000,,ìy Int 89 
A 6.50 

6 55 

6834.1 512. 8 Colon 12.95 
6850 ACTA 5.95 
6852 Serval Adage, 5.95 
6845/0D46505C0T1""tr 39.95 
6860 Modem 895 
6852 004,510r 11.95 
68714 t OMee OSC 25.95 
6875 525 
6880 Bus Driver 2 39 
MC89488 lags 
18215CDIK RAM 2500 
18125CO256.4RAM 1695 
1824 CO 32.8 RAM 995 
1852 CD belt) logs 
1854 awl 10.95 
1856 CD I/O 895 
1857 CO 1/0 895 
6520 PIA 7 50 
6522 Mull. 925 
6530002 15 51 
6530-003 15 50 
6530-004 15 50 
6530-005 15.50 

DYNAMIC RAMS 
416/4116 161((16 Pin/ 
Set or 8 ace's .. 
41158K 0e PIr 
4050 4K el ila Pin/ 
4060 4K. 1 122 Pini 
4096 OK . (16 Pao 

4K. 1 013 PIie 
4027 4K .1 116 Fnl. 
5261 1.95 1103 
5262 1.95 40081 
5270 495 8805.. 
5280.. .495 6604 495 
5290 12.45 6002. x.1.50 
PROMS 
2708 995 
21086 7.50 
17024 395 
2732 99.00 
2716'50 34.85 
2716.5V. 120 29.95 
275650 29.95 
520340 11 95 
520440 9 95 
68341 1295 
1M 5610 295 
*ALI. DSSS Los 
825115512.8 OBI 1896 
82512332.8 ...2.50 
825126 256.4 350 
825129 2513 . 4 US)..... 3.50 
825130 512 6 4 10* ..6.50 
NSC DM7578 32 x 8 ...2.95 
82523 4 95 
825131 1 95 
625137.... 14.95 

,. A AISÇiLERCTEp 
GEN 

825 Prop 
62537:,1,2 
8255 Prop. I,O 
6257 Prop DMA 

9.95 
69.95 
6.95 
4.25 
4.95 
3 95 
< 75 
495 

1 95 
4 95 
795 

950 
2513-005(501 Lower... ...1095 
2513.40513 15V) Lower. 14.95 
MC516571 1075 
MCM65713 1`.75 
MCM6574 1 50 

taso 
UARTS/USRTS 
'R1602e ISV, 12V) 
4ÿ5101315V 1201 
A 51014961612 15-141/1 
ATSTOS 0011 15. 
TMS 6011 15V. 12.1 
1.402 
1.403 
350 USRT 
671 B ASlros 

TALE 111147:5 

BAUD RATE GEN 

3 95 
4.95 

6 95 
550 
7.95 
095 
9 95 

2495 .N 

111C11411 11.95 
4702 14 95 
W0,941 995 

KEYBOARD ENCODERS 
Aÿ52316 1375 
53600 13 75 

H00185 995 
740922 995 
740923 995 
A/D CONVERTERS 

1.24 25.99 loo 
2110245ons 130 1 25 115 
21102 25ons 1 59 I 55 1.45 
2102 12s + 15 1.10 
2111 315 3.65 355 
21121 295 2.85 2.65 
21Q1.1 2.90 170 255 
21141-250na. 1295 1095 9.95 
21141300ns. 095 7.95 645 
81544.-568r1a. 7.50 6.75 976 
4044/404130004. 995 8.75 795 
410M/40x1460r1e- 750 6.75 976 
EMM42004 975 575 795 
EM44402 7.95 725 6.25 
65044804 12.50 11.50 9.95 

tOtCE 795 795 25 
pp410192001 0 5 1025 925 

AMD9140/41 1095 t025 925 
AMD9130/JI 1295 1195 1025 
FSC 460464163 CCD ONy 51895 Each 
1101 195 175 125 
P2125/93425 tas "s r 7 95 7 35 125 
6508 le x l CMOS 7 95 7.95 125 
65181K.ICMOS 795 795 725 
45189640,1Ram 395 325 2.50 

81551/G w/Ram 2195 
2147 Low Power 4KState +4.95ea. 

CHARGE COUPLED DEVICES 
16K CCD - 

Free lame one,ed Fairchild 460 CCD 
t6K Memory mow you can eapenme lto CCD 

Iron note supapled.ln each 
pee 

der Ouanmy limn 
Page 

ed) 

$18.95 each (rag. 43.00) 

CRYSTALS 
UIe,eeeeceaer TieseSe TV salve 

Frequency Price Frequency Prk 
, OMN, 5585 60MHr 5 4 95 
184:12 495 6144 495 
201130r 585 65536 495 
0tMHz 295 e0 0141.1z 495 

2 0971520H 585 33 01,4H4 495 
245/65Hz 585 1431818 495 
35795455114r 150 180320 495 
40MHz 495 /8432 z 595 

194304MHr 595 221184 4.95 
49152061Hr :95 odeMHi 595 
50080 95 27 01.01, 595 
50656 495 36 051H: 5.95 
5 I143141.10 595 45 01411z 5.95 

10000 12.95 

DISPLAYS/OPTO/LED'S 
7 MONSNT CALO * CLOCKS * 

DL 704 (CC), DL 7071C42 300- Red ...99 
F50 357 (CC) .357" Red 99 
FND 600/603 (CC) 500. Red 99 
FND 507/510 ICH .500" Red ....... 99 
FND 800/803 (00) 600" Red 1 75 
FND 807/810 (CA) .800" Rad ... 175 
XAN 3062 .500- Green 1.15 
H P5082-7731 (CA) 300' Red .... 99 
9 Cool Bubble Minl CaO. Display 99 
9 5511 Panaple. Display. _400" 

99 
MA100312V Auto CIOOk Module 1 95 
Bezel for MA1003 w/Red Filter 495 
MAI 0024 LED 12 M. Cock Module 10.99 
1I6M-6rT0 Be ENCODED DISPLAYS* 

HP 5082.7340 Red rnclmal 15.95 
HP 6082-7300 Red Nymerk 14.96 
TL 305 
TIL 306 Hum.. w/Lopc .................. á9S 
111 308 Number re/Luge 695 
711309 Number w/Logic 695 

be 

TIL 311 Hexadecimal 12.95 
5 95 
595 

MAN 24 320" Red Alpha -Rumor. 
MAN 104 270. Red ...Numeric 

8PmWM' 32 
14 PnWMI 37 
16PinWAN 38 
tBPinW.w 60 

20 P. WM 90 
22 P. WAN 93 
Z4 P:n WW 85 

óv,wi4wn74 

BPrST 1] 
taeST 20 
16P:"5.122 
6PmS131 

20 1, 51 34 
22 Pin S1 35 
24P.nsT 
26 Pin SI 49 
40 Pin 5 63 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
16 Pon $ 5 5,] 24 Wit 
40 Pin 51025 

CONNECTORS 
DB25P (RS232,.. 
0-8255 Female 
Hood 25 

Sel w/Hood. Sale 56.50 
22/44 W*V. SR. KIM 295 
43/86 W MV, Srt MOT 6.50 
50/1005103 Co 1a w/w 425a 

1.oR 50/1005 031Loor sri.. 3.25 

CTS DIPSWITCHES 
CE52064 SI 75 C15206.6 5 95 
01521365 SI 75 CL5206-9 5195 
015206e SI 75 CTS206. 10 5195 
0152067 5175 

NAKED PC BOARDEALE 
2-80 CPU Illhacal 534.95 
60804 CPU 34 95 
BK Static RAM (Logos). 21.95 
18K Slate RAM 121141 .29 95 
32K State RAM 121141 4995 
Floppy I/O (larSe111 3995 
Corsaria I/O 0erse111 2995 
130 Ewan (27081 21.95 
1702 Eprom Board.. 30.00 
2708/2716 Epan lehacal.. 3495 
2708/2716 Eprom N/MC) 30.00 
Realtime Cock. 34.95 
ACP Rolo Be (3M Conn I 27.95 
Vector 8800 Roto. 22.20 
Veclm 5803 11 slot MB 29.95 
ACP Extender w/Conn 1595 
Video Interlace /fis0l 31.95 
Parallel Interlace /SSMI. 2795 
13 Slot Molhereoerd AVMC132.95 
95Iol MotherBoard OVMCI 2995 
9 510 Motho exila n3eblel 3495 

WAVEFORM 
GENERATORS 
8038 Funcncn Gen 395 
MC4024 VCo 245 
L0566 VCO 175 

R2206 Function Generator 5.25 

FLOPPY DISK I/O 
1771-018' 5110 0000 a795 
u1,372 Nec Floppy 9.45 
1781 Dual Floppy 2995 
1791 Dual Floppy 39.95 

TV INTERFACES 
Pure -Varier 
1,9 video Interlace 
Merovener 
MIR Modulator 

8.50 
8 95 

3500 
3500 

SPECIAL PURCHASE 
(while supply lasts) 

21L02-4(450ns) 99 
21 L02-2 (250 ns.)...1.15 
TMS 4060 (pullouts) 

1.95 

MK 3870 (programmed) 
1 50 

AM 9060 (4K RAM) 
3.95 

P8251 Intel 4.95 27S08 (32 x 8) .00.1.95 
FCM 7001 Clock ... 5.50 75492 75 
MM 5311 Clock ... 4.50 80804 CPU .... 2/9.95 
MM 5314 Clock ... 3.95 2716 Eprom... 2/49.95 
MM 2114N 449 76477 Sound... 2/7.50 
8085 17.95 16K Rams 200 ns. 

100/6.95 ea. 

NOTICE: WE DO CUSTOM PROM PROGRAMMING 

COMPUTER SPECIALS 
LIST SALE 

Apple 11 Plus w/16K 1195. 990. 
PET 2001.16N 995. 895. 
Ex10y Sorcerer w/BK 895. 795. 
Compucolor 11 w/61( 1495 1395 
Cromemco Sys III 6585. 5475. 
Horizon I w/32K 1849. 1559. 
TEl P1208 w/32K 
dual floppy & CRT 

l 

2495 
Pascal MicrOenglne 2995 2395 

IPSI 1620 Dable RO 3295. 2695. 
Anadea DP 8000 995. 895. 
Centronics Micro P-1 595. 895. 
Centronics Micro S1 595. 525. 
Soros lO 120 995- 795. 

Teletype Model 43 1349. 1150. 
HIPii Plotter 1085. 899. 
H1Pol Dig1112er 795- 735. 
Internube II 895. 785. 
SOL 20 1095. 

LIDre BDTOUOLATIp D 

L D5 Red. yellow, Green 185 5 
MGT 2 Photo 0510 HFE 250, 30V 
4526 Photo OSTR HFE 250, 30V 
4533 Photo Darlington. 

MONTHLY IC SPECIALS 
LF13508 JFET 0900 Mubi B tort 

Counter 
ICM72070x 4e 

Seven 
10 Controller 

ICM7045 Precision S1orWatch Timer 
1017107 3, 0,92 A/0 (1001 
ICL6211 Voltage Reference 
LM390 Bellery OP Arde Amp 
LM1 850 Ground Fear IC 
LM1800 Phase Leck Loop FM Stereo 
LM1820 AM Radio 

99 
,29 
175 

1895 

95 
6 95 

22 95 
1495 

195 
3,1 

100 IXT 
1 00 

3100 
7520 75 14961 75 
7524 75 053825 2.25 
1525 75 75322 75 

140818.... .. an995 10147 ECL Rem 595 
8700 8 131 Binary 13.50 1488/1489 2/199 LF356H&Fet 3/1 99 
870110bn Binary 22OC 22PinSRSockel10/100 MCM14505... ..895 
8703 8 bI TS 13.50 6223 Prom .. 2 95 74589 ... . ...3/1.99 
9400 Vpl to Freri Cony 7 25 M65014 Calc . 2/1.99 74107N... ....8/1 99 
875031/20y11BCD 1395 74141N... .. 3/1.9975452N 8/199 
1408L66b1. 395 95890. 9.95 1410.14 10/199 
140818 8 brl 5 95 8281 .... .... . ... 50 55.5EN 5/1.99 
DACOIND 595 SS6CN 3/1.99 

TV CHIPS/SOUND 
A038500.1 6 Games 8/W 54.5. 
ÁV38515 Color Convener 2.9 
*7386031 00.41438 Game 8.9 
07386081 Warfare Game 950 
*7386081 Wipeout Game 950 
40368071 Shoo111q Gallery 8.95 
AV38910 Glmin, Creket Sound 

Generator . 12.9 
3576427 Ti Sound Generator .355 
MA15320/21 N Synch Gen. 995 
MM5369Presoaler 39 
LM 1889 RF Modulator... 39 
MM571000 NSC Color PI 
Game 69 

MM57104 Clock Gen 37 
RF Mcdulelor w/Audio.. 6.9 

All Shipments FCM or UPS. Ordern 
under 510001 add 5% handling and 
postage. Orden wer 5100.00 add 
25% 5641109 5 postage. Master - 
charge/ B 01 A /American Express/ 
COD accept. vi/25% 

l tors e Residers add Meta. F0113191,n 

Orders add 8% handling. NI pans 
pine factory to lud guaanleed. 
Add 35 cents Im Data. 
Retail teeing may very 5he.051 M. 
Order Priding. 0010elng su0lec1 to 

arge w 

P. 0. BOX 17329 Irvine, California 92713 Phone (714) 558-8813 
For International Orders: 1401 S. Borchard, Santa Ana, CA 92705. (714) 953.0604. TWX: 910-595.1565 

Retail Store Open Mon. - Sat. 
Located at 1310 "13" E. Edinger, 
Santa Ana, CA 92705 

CIRCLE 60 ON FREE INFORMATION CARD 

www.americanradiohistory.com



4500v 9Watt 
OC SUPPLY t ZDVY 11 

L 

IIAVI AL'OUIRLU A It 1. 

t BURL!) Mel UF TIIC51 I 

'i1.11 VOLTAGE SUPPLIA . 

stet FUR CRT SUPPLIL. .. 

XIAGE LxPCRIRN3S, I 

.'APPLRS, TON GENLRAIHI,. 

t11lVERCIAI COAL 11r, 11 

AL IN, 4500 V DC Al 1 

1w1. OVLHAIL SIZE 3.I" 

ALSO HALL ACOUIRID ,. 

I QUANTITY UI LUI 
GL SUPPLIUS. 

579501 PILASE 011111 It .I 

1.15 SNIPPING 

4.5-20 PF 

CERAMIC tr., TRIMMER 

a lvL 

2/51 
10/54501 UTA OY 

100/540 1u nrcld 
11111 ITS. 

600 V 154 
TRIAC 

RCA APE 

401104 1 FRIRE 
SILO MIMI 
1RIAC IN A 5105 EA 
IIAl1D-10-FIN'D 
Alit LAM, ANU 10/517.50 
P1,1CII' ' 

100/5155 

5 TURN 100K 
1' LINEAR POT 

YI N\,;SNH1 - I11', 
POT r a LOU, /^EIN111 

'AU'? Ai4/ EA WIIII A 11A1t 

10/5.50 BLARING IA OLP 

100/S50 TIM ('.000111 . 

I IN'LAR IAPI1t, 
IUTs Of U'A, O-"+'. 

Clock/ Radio 
Timers 

0.2000 I U,. 

ILI UY GI\LRAI 
TIME. IlSvm 490EA 
6O Ilr, WIIl1 

10/54.50 NA SWITCHED 
11UTPUT, SHEER 100/s40 

18v 85MÁ 
WALL TRANS. 

,1\ FORMERS " I CLucKS, 
J CAICS, OR 

$175 
WIIA15115. UL 

G AI'PROVID, OUI- 
l'Ill IS SCRCM 

10/515 1I RMINAI$. 

MOLDED TO I 

0\ SOCKETS 

1111,11151 GUAI- 
IIV WI Ill 
RAISED 

SNOULpLRS, IAP- 

3is1 PLU 6-s 
narRlc 

2, AI 
[ 

1Q/5275 Or CHLAP 

100/s25 w,vLR iYrr'.. 

9 VOLT 

BATTERY 
CLIPS 

ILI 510,00HD 
9 VOLT "IRAN - 

10/$1 TIOR"DS 1,11Cß 
LOA, 

100/$9 HANDY TO HAVE 

AROUND. 

120 VAC 

10 AMP 
Hash 

Filter 

fix\ L INI LORD D P1 1r. 

á/$O8 IN, WIRE LEAD, L DUI. REMOVES 

10/525 NOISE FROM LI\1. 

I -79 e SINGLE TORN 

m® 
PC TRIMMERS 
APPRO0 5/8" 01A 

8-1550 HORIZONTAL MT 
VERTICAL MT. 100 n 

zson O soon 551 
/K 

1K 0100 50/59 
250 250 
1000 2100k 

L. 
J 

1 MEG 
AUDIO TAPER 

We/'SWITCH 

-1011 6 51 
100/515 

1-12pí 
CERAMIC $ 
TRIMMER :5 
MULTI 
TURN T 49 

"FIRE SALE" 

^ A AOov SCR / UTPUT 
¡r,Yl J 

SMOKE ALARM 

ASSEMBLED TESTED 

PHOTOELECTRIC TYPE 

1170.0 -NO BATTERY 

TO BUY I 

1.-11112 

Al,,1`.. POI IMO SI IN'ILL AS A S1\SII IVI SOUKI $1 79 DETECTOR, DII OSLO FOL A NUINLR DE 1 11,1 
+ 111 Loon T'', SlICll AS BURGLAR ALARMS, LIC111 RI, . 

111\ ILASHE..RS, 10 USE. l'ONNCCl Il7VAC DIRKII 
2 $3 tO HUARD 1CI1R1051 ORAI\ IS ONLY IOLA), ANO 

111001 A 1111,1 1DILL, DU/ZLR, LAMP, UIL., OP I, 

IO THE OIIIPOI. AS LING AS A SHALL MOUNT 01 L11.111 
,11110 IO FALL UN Flit PHDIUTRANSISIDR, 11II UNIT REMAIN, 

WI", At, SUL5 A5 IIIE LIGHT (MOPS BELOW A 019/1511 LEVEL, b 
11 PUT ULGI\S IO CICLI Or N 011 Al A 1 HZ RITE,IUNIT CAN 

CHANGED IU CAUSE OUTPUT TO REMAIN UN INSTEAD Of PULSI'.i, 
11 ARIE rCAIUREB 7ISER REGULATION. SENSITIVE FIT, SCR DUIPII 

PUD 101RPttl',I nR, U,REII CD a ILSILD. WITH IIIIIITT IC. 

1CL 7107 

3Y7 DIGIT 

VOLTMETER 
o ona.chipa 
$11.95 

WITH DATA 

8'AAr CELL 
112 VOLT) 

BATTERY HOLDERS 
2-1/: w xl-1/B 
50C.. '.1N tu 

10/54.50111 III INRI 
100/540 

G-1509 

Visit Our 

STORE 
2083 12TH ST. 

SARASOTA. FL 

Lots of unadeer 
s d Spec l el 1 

RHYTHM GENERATOR ROM 

14515 
100/5120 

PRE PROGRAMED 00 lIAS MA- 
IM. MAIM PA/TERNS Si11111.II 
MAI ARE "WALKED OUI" WITH 
A COUNTER( 10, 555 b CD40241 
CHANCI 110111111715 WITH A 

'9AIICH. WITH DATA, RN III 

PLAY WITH!, O-6304 

PHOTOTRANSISTOR ,,y 

FPT-100 

449 

N CHANNEL 

1FET 39a 

-1011T11t1 1111111- SASS 
TAPE AMPLIFIER G 
PC BOARD 2/55.50 

12 vac Mer In SW Audio out 
Tape Nand. NY. aux Input. 
Sold rid,. Complete A New. 

A-5411 
Aft USLD 11A 

ANTENNA auto RADA111í1.... 

I15F G 

1LUBiJACK r,n 
10 S1. 53.00 

%3 CAST 1005.1.$25 J 

DIMONA OBACK 

=Mal 
BANMANIRICAeO ® 

Leo 

ELECTRONICS COMPANY 
P. 0. BOX 12095 

SARASOTA, FLA. 33578 
[813)953-2829 

^FREE CATALOG 

ALL MERCHANDISE 100% GUARANTEED 
MINIMUM ORDER Ed 

FL RESIDENTS ADD A% SALES TAX 
PLEASE INCLUDE SUFFICIENT POSTAGE 

CIRCLE 49 ON FREE INFORMATION CARD 

Radio - 
Electronics® 

is available 

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 

IULLEI iicïmrncs Gaff oj nd TX 750 0 

HOUSE N 

NPN HIGH VOLTAGE 2.00 
VCEO = 450 VDC IC = 3A (5A Peak) 

FOR TV HORIZONTAL SECTIONS: HIGH 
VOLTAGE REGULATORS 
REPLACES: 2N5076, 2N5077. 2N5838. 2N5665, 
BDY94, BU128, .2SC2121, 2N5840. 2SC1046, 
2N5466. TIP556 AND MANY OTHERS. 

LM3048 (CA3046) Transistor Array 75 
RCA 40430 400V 6A TRIAC TO -66 75 
CA3086 RCA Transistor Array 80 
MC1438R Power Op Amp/Driver 50 
1N4148 Prime, Full Lead 100/2.50 
LM3302 Quad Comparator 89 
2SC1849 High Freq NPN TO -92 6/1.00 
MPS A20 NPN GEN PUR 8/1.00 $ OI ,Souad Edifeezi Zr 17.50 

11l.11e489Ia IN' 

The SE -01 is a cOmplele kit that 
canteens all the parts to build a 

II 12 - programmable sound erects 
generator. Designed a ou d 

00wMe Texas Instruments 
91476477 Sound Chip, the 
board provides banks of MINI 
DIP Switches and pots to 
program the various com- 
binations of the SLF Oscillator, 
VCO. Noise. One Shot, and 
Envelope Controls. A Quad Op 
Amp IC Is used to implement 
an Adlushble Pulse Genera- 
tor Level Comparator and 
Multiplex Oscillator for even 
more verßatility The 3":' x S" 

PC Board features a prototype 
area to allow for user added 
circuitry. Easily programmed 
to duplicate Explosions, 
Meteor Gina, Steam Train., Or 
almost an infinite number of 
Other [ou11 0. The unit has a 
multiple of applications. The 
low price Includes all parts. 

assembly manual. piu9ramming charts. and detailed 76477 chip speci- 
ficetlons. II runs on a 9V battery (not included). On board 100MW amp 
will drive a Small speaker directly. or the unit Can be Connected to your 
stereo with incredible results! (Speaker not Included). 

76477 CHIP IS INCLUDED. EXTRA CHIPS $2.55 EACH 

$17.00 LESS SPEAKER A BATTERY 

AY3-8910 PROGRAMMABLE SOUND GENERATOR 

The AY3-8910 is a 40 pin LSI chip with three oscillators, 
three amplitude controls, programmable noise generator, 
three mixers, an envelope generator, and three 0/A 
converters that are controlled by 8 BIT WORDS. No 
external 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 note chords, make bangs, whistles, sirens, 
gunshots, explosions, bleets, whines, or grunts. In 
addition, it has provisions to control its own memory 
chips with two 10 ports. The chip requires +5V @ 75ma 
and a standard TTL clock oscillator. A truly incredible 
circuit. 

$14.95 W/Basic Spec Sheet (4 pages) 
60 page manual with S-100 interface instructions and 
several programming examples, $3.00 extra. 

1/2W RESISTOR ASSORTMENT 
A good mix of 5% and 10% values in both lull lead and PC lead devices. All 
new, first quality 

(Asst.) 200 pieces/2.00 

POTENTIOMETER ASSORTMENT 
A mix of new. panel mount 3/8" bushing pots in various values. Some dual, 
ROM with switches. 

10/2.00 

SLIDE SWITCH ASSORTMENT 
An outstanding bargain. Includes miniature and standard sizes and multi - 
position units. All new first quality, name brand switches. Try one pack and 
you'll reorder more: SPECIAL - 12 for 51.20 (Assortment) 

XAN SUPER DIGITS 
.6" JUMBO LED 
7 SEGMENT 
RED 

99e 
6920 COMMON CATHODE 
6640 COMMON ANODE 

NOW A SUPER READOUT AT A SUPER BUYI These are MeeOey fresh 
prime LED readouts, not seconds or rejects as sold by others. Compare our 
price and send for yours today. but hurry, the supply is limited! VIM: COMMON ANODE OR COMMON CATHODE 

TUNES SYNTHESIZER 
The AY3-1350 is a MOS microcomputer 
synthesizer of pre-programmed tunes for 
applications in toys, music boxes, and 
door chimes. The standard device has a 
set of 25 different popular and classical 
tunes. In addition there are 3 chimes 
making a total of 25 tunes. 

FEATURES 
* Minimal external components 
+ Automatic switch -of signal at end of tune for power saving 
+ Envelope control to give organ Or piano quality 
* Sequential tune mode 
* 4 door capability When used as door chime 
* Operation with tunes in external PROM if required 

(2708) 
Single supply (.5V) Operation 
Tunes include-- STAR WARS, BEETHOVEN'S 9th & 5th, JINGLE 
BELLS, YANKEE DOODLE, STAR SPANGLED BANNER, 
CLEMENTINE, GOD SAVE THE QUEEN, O SOLE MIO, WEST 
MINISTER AND DESCENDING OCTAVE CHIME PLUS MANY 
MORE, 

WITH DETAILED SPECS 
$14.50 AND INSTRUCTIONS 

7 WATT AUDIO AMP KIT 
SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" x 3" PC 
BOARD (INCLUDED). RUNS ON 12 VDC. GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP. LESS THAN 3% THD W 5 WATTS. 

PATI ' LE WITH SE -01 SOUND KIT. 85,95 

ULTRASONIC RELAY KIT 
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC 
EYE. USE UP TO 25 FT. APART. COMPLETE KIT. ALL 
PARTS w PC BOARDS. 821.50 

From T.I.: TL490 BAR/DOT DRIVER IC. Drives 10 
LED's with adjustable analog steps. Units are 
cascadable up to 10 (100 steps). Drives LED's directly. 
Great for voltage, current, or audio displays. Similar in 
features to LM3914 with specs and circuit notes. 

2.95 
NO C.O.D.'s 
SEND CHECK M.O. OR CHARGE CARD NO. 
PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY. 
(214) 278-3553 

ADD 5% FOR SHIPPING 
TX. RES. ADD 5% STATE SALES TAX 
FOREIGN ORDERS ADD 10% (EXCEPT CANADA) 

(20%' AIRMA"IL) U.S. FUNDS¡ .00NLYI.' 

www.americanradiohistory.com



TEST E 
pOI.S, 

TOEEPIIONE DEVICES 

EO PRODUChfrom 
Ihts ad 

STERe 
of merchandise 

MITO00.00 purchas4.95) with $Z 

FREE 8 pc. Tool Set (value $1 

Logic Probe 
Compact circuit powered 

Detects pulses as short as 50 
µsec DTUTTUHTUCMOS 
compatibility 

$4495 

Model LP -1 

PB -104 $4995 
Fully assembled breadboard 
contains tour OT -59S sockets, 
seven OT -59B bus strips and four 
5 -way binding posts 

CONTIKNIk VrCi,,n: Co..aa,.I =M= 
Function Generator 
Model 2001 
Reg. $185.95 

Sine-. square- 
Wangle- and 
separate TTL 
square wave 
output 

100 MHz 8 -Digit Counter 
20 Hz to 100 MHz range LED display 

Model MAX700 
automatic 

$15Ó 00 $1 27 5 0 ----__ 

Preassembled Proto 
Boards 

Model 

$15795 

y Iz3e[Jo 

Proto Board with 
Built-in Power 
Supplies 

Regulated 
Short -proof 

Reg. $154.95 

$12995 Model P8 -203A 

31/2 -Digit 0.1% Digital 
Capacitance Meter 

9 ranges from 1999 pF to 199.9 µ F 

0.1 % of reading accuracy Auto 

over and under range indication 

Model 3001 
Reg. $190.00 

$170 

Portable Digital 
Capacitance Meter 

Measures capacitance from 
0.1pF to 1 Farad Resolves to 
D.1pF 10 ranges for 
accuracy and resolution 4 

digit easy -to -read LED display 
0.5% accuracy 

Model 2815 

¡PRECISION 
an_!I IIII'.111111\\\\\11111\1\y^'i 

: 
Model 820 

31/2 -Digit DMM 
with LCD Readout 

0 1°v DC accuracy 0.5 
I -CD display for high 
readability 100µA current 
range 1000, 100nA. 0.01 
!t resolution Battery life of 
over 100 hours Shielded to 
stay accurate in RF fields 
Low battery warning 

Dual Trace 5" 30 MHz 
Triggered Scope 

Rise time 11.7 nS or 
less Built-in signal 
delay line Flat 
response with smooth 
rolloff past 30 MHz 
SmVlcm vertical sensitivity -- 
Probes included 

Call for Discount Prices 

.>4+ r' 1K3i 

gÌ ii 
Model 1479P 

r 
TECHNICIAN AIDS 
Weller Xcelité 

Attache 
Style 
Model TC100 ST 

SReg $27995 
Service 
Master 
Model 99 -SM 

S69e95 $4750 

EDSYN SOLDAPULLT' 
Desoldering Tool$1595 

Model DS017 

Model 
7800 

Econo-Lamp 
Spring balanced arms 

Tension control knobs Baked 
enamel finish Colors: Red. 
Yellow. Blue. Black, Oyster 
White. UL for 60W 
Model XL -334A $1695 

lù IP 
Cordless Soldering Ce Iron $2995 

Thnmae spa: $2995WAHL 
Circuit Tester 
Finds faulty components 

model quickly and easily 

5809 Weller'Controlled 
Output Soldering`- del WTCPN 

Station Reg 577 50 

Magnifier Lamp 
Precision ground and polished 
magnification lens $4995 
Model MG10A 

ril,WPRECISION 

30 MHz 
Portable 
Frequency 
Counter 
Reg 5130 00 

$65 

Model 1827 

HICKOK 
Digital CB 
In -Line Tester 

Measures all 4 

transmitter output 
characteristics. 
Frequency Power 

SWR Modulation % 

$16995 SPECIALS 
RCA -VIZ 
Super Chro-Bar 
Model WR -538A 
Reg. $129.95 

Model 388 

Portable VOM 
Multitester 

20 Kt! VDC 
10 Kt1 VAC 

. $1995 
Model VM520 

$8995 

RC Circuit Box 
36 resistors (15 li 

to 10 Mtt) 18 
capacitors (100 pf to 

o D.$2µ$42 
088.$49.95 
iedades test leads Model WC 412A 

LEPHONE 
DEVICES 

MURAPHONE 
Cordless 
Telephone 
System 

Reg. $89.95 

$7495 

í. 

CODE -A -PHONE 
Telephone Answering 

Model 1550 Model 1500 
Automatic Dialing Call Control 
Reg 5399 95 Model 1400 Reg $349.95 

$27995 $19995 $24995 

GTE Flip -Phoneme $3795! 

rDIGITAL MULTIMETERS 
Sinclair 
PDM 35 
Reg. 569.95 

$4995 

Beckman 
TECH 310 

Hickok 
LX 303 

^- 
= iietitili : 
3., 

ää..5.., 

22 MS! input -.- 
resistance 

iSOoVo edoad Simpson 461 
6KV Transient Complete with nickel - 

Protection 2 year cadmium batteries. AC 
battery life chargeradapter, test 

$130. 

leads $14995 J 

LEADER 25 MHz . 

Dual Trace ° 
Time Base 

RF Wide Band Signal 
Generator Model LSG -16 

Solid state FET oscillator circuitry 
100 kHz to 100 MHz freq. range 300 
MHz on harmonics 

Transistorized 
LCR 

Bridge 
Model LCR-740 

Highly accurate 3 digit readout 
Operates on one 9V battery or with AC 

adapter Measures inductance, 
capacitance. resistance and loss factor 

with Calibrated 
Variable Delay 
Model LBO -515A with probes 

1 µsec to 5 sec built-in delay 

20 
MHz Dual 
Trace Oscilloscope 
Model 100-5080 with probes 

Call for Discount Prices 

rCAR STEREO PRODUCTS 
In -Dash Car Stereos 

8 -Track Tape Player with Iv`"--- AM/FM'MPX Radio $5250 ^L r Model C-777 

Auto Reverse Cassette Tape 
Player with AM/FM/MPX Radio 
Model CAS -999 $7995 
Cassette Tape Player with -- AM/FM/MPX Radio $5750 
Model CAS -888 

Stereo Power Booster 
Model POW -40 

40W stereo 
20W per channel $2495 ®mit, 
Bass boost 

6"x9 
3 -Way 
Speaker 
Model $1495 
8P2000 -691R ea. 

20 oz. ceramic magnet 

Miniature High Fidelity 
3 -Way Stereo Speakers 
MINI speakers 
MAXI 
sound 
Model 
HF -9 

$6950 pr Reg. 5149 95 

Die Cast Aluminum Long Throw 
Woofer Son Dome Tweeter 

Extended Midrange Speaker 
80-20.000 Hz 50W. 8 ohms 

!hess Challenger 7 
7 levels of play 

Model BBC 
Reg. $110. 

$7995 
.:r 

OAP"' 
. 

V 

c CANON Calculator 
Portable Printer with 
Adding Machine Tape 

Modl P10 -D 

$6998 

rBSR 
X-1 O 

Remote Control tor 
Lights & Appliances 

lo IDi7Ulaulllfll 8l 

4 Pc Standard Starter Kit One III Standard Command Reg 587 95 
Console two 121 Lamp Modules One ill Appliance $7950 
Modoie .7 
5 Pc Ultrasonic Starter Kit One ill Deluxe Ultrasonic e,9 Si t 2 9, 
Command Console One I ti Hand Held Remote unit Two $9995 
121 Lamp Modules One it) Appliance Unit 

Lamp Modules $14.50 Standard Command Console $36.00 
Appliance Modules $$14.50 Ultrasonic Command Censeur 

Wau Switch Modules 14.50 .th Hand Held Remo'. $59.95 

Portable Oscilloscopes 
15 MHz 
Dual Trace 
Triggered /Ana 
Miniscope Wee 9 

$36995 435900 
Model MS -215 

15 MHz Triggered Miniscope 
Model MS 15 Reg $319 00 $26995 

30 MHz Dual Trace 
V 

Triggered Miniscope 
Model MS -230 Reg. $559.00$47995 

$0 
. ,J 

FORDILIMN.Y 
11735 

St. Farmingdale, 
855 Conklin 

Master Charge BankAmericard 
VISA 

COD Check Money Order 

CODs, shipping and insurance exttra 
sales tax 

N.Y. State residt d appropriate 
pp P _ 

TOLL (800)6459518 
in N.Y. State call (5161 752-0050 

www.americanradiohistory.com



2100.1I.Wi.I - 
MM62A1K % DYN. - 
515411019 - 
2101.12a4 .1 STATIC - 
211112.: 4STATIC - 
2112.1 286 .1 STATIC - 
211449574Y.1.511460iW- a% 8719 

2117.100 DYN RA4 - 7. 8225.6 
UP13410145574T.0414- 1.95 5251 

1621001.41.0 0. 604- 
Btb - ] 87390 - 226 

9131 - 6830- . 

033 - 2w 

SPECIALS 
Soldertail sockets: 14 pin 50/$4.95; 16 
pin 50/54.95; 18 pin 50/$4.95; 20 pin 
40/54.95; 24 pin 30/$4.95; 28 pin 
30/$4.95; 40 pin 20/54.95. General 
purpose transistors; NPN, similar 
2N3904 100/57.95. PNP, similar 2N3906 
100/$8.95. 
Edge connectors: IMSAI spacing S-100 
soidertail 2/55 

EIGHT 16K DYNAMIC 
RAMS: $87.20 

Expand memory in TRS-80' -I and -II, 
Apple, other computers. Low power, 250 
ns/4 MHz. Add $3 for 2 dip shunts plus 
TRS-805 installation instructions. 
-TRS-80 is a trademark of the Tandy Corporation. 

MUSICIANS! 
We have the knowledge you need to 

do-it-yourself and save, thanks to Craig 
Anderton's easy -to -read and informative 
books. Electronic Projects for Musi- 
cians lin its 3rd printing) shows you how 
to build preamps, tone Controls, mixers, 
and more; $7.95 softcover. Home 
Recording for Musicians shows how to 
make quality recordings at home using 
equipment you can afford. $9.95 soft- 
cover. 

WE ALSO SUPPLY PARTS KITS/BOARDS FOR CRAIG'S 
PROJECTS, FROM COMPRESSORS TO PHASE SIFTERS, 
AT A PRICE THAT'S MUSIC TO YOUR EARS. 

SEND FOR OUR CATALOG TODAY! 
TERMS: Cal res add tax. Allow 5% for shipping, ex- 
cess refunded. v15AA/Mastercharger call 
14151 562-0636, 24 hours. COD OK with street ad- 
dress for UPS. Special prices good through cover 
month of magazine while supplies last; other 
prices subject to change without notice. Add 51 
handling to orders under $15. 

GODBOUT ELECTRONICS 
Bldg. 725, Oakland Airport, CA 94614 

CIRCLE 61 ON FREE INFORMATION CARD 

r 
22 

22 

áap 
4010 - tl 
4011 - 22 

- 
- 22 

49 
20 

4016 - 
.ora - 

1 

err ffi 
- 

4071 

4018 - 
- M 

4070 - 10 

4071 

4,3 

C/1405IDIODE CUMPEDI 
4024 .75 .Oe6 A 71f8í -4025 

130 

4027 
4029 
4029 
1mo 35 
40. 226 .6 .67 .0 191 
.012 % 
4043 120 
.oM % 
4pr r 
1or 1 

75.or 

4057 

a pp 

4051 
455 
461e 
rte 

0 7.00 
7404! 
7.cle 
74010 
ß.C1. 
.020 
74U7 

r.36 

22 . 
t,m 
120 
1.00 

.27 

r 
iñ 

7.93 - 
'4C161 

-175 
IC167 - I75 

7.150 -120 
710161 -116 
71[10 -1.m 
7.c1.-1.25 
74c173 - 130 
740174 - 120 
740176 - 120 
710192-130 
71c1. -In 
74901 - b 

740902 - .60 
iº0 

TTL REED RELAY - SPST5V We,, II. DO 

4niCRAM3.N55.60 
- 41.10 62609107845DYN RAM - Jr 

1.ún5237iNTRFna- 1% T5104059- a. 
2e93.711I5TATESTAT.SP- 136 825b- 1.. 
a161EX320T5R- 220 625tH- 326 
2622 -SIAM SWFTREG- 1% 825123- 296 
27ti6b5 EPROM l46Br.- B. 9a1a- 2% 
25153400NCO ORS DYN.S.R.Ib 05131- 3% 
27161763VOLTAGES 24% AY51013V4117- 626 

s0.5v 35. TRI6028 - 496 
% 8MiCTELEDYNEa BIT AD 

110 CONVERT- B% 
346 P71.6P50- 5.95 
1% MCM66714TeCl-copn 10.76 
246 MM6321.915YNCDEN. 13 
3A5 .bA - 
376 R06 3. 

6% 
695 
225 

037 - 225 0. }35 

DATEL'S DAC-08BC - 8 bit DAC - 99.95 

8" DISKETTES - HARD SECTOR 
0135,10/016.00 

CRYSTALS 5345 ea. 

2.000 MHz 6.144 MHz 
4.000MHz 8.000 MHz 
3.67 MHz 10.000 MHz 
5.000 MHz 20.000 MHz 
6.000 MHz 

RIBBON CABLE 
FLAT (COLOR CODED/ 

130 WIRE 
26 cold. - .50/per tool 
40 cad. - .75/p16 fool 
50 cad. - 90/per toot 

UNIVERSAL 4Kx8 MEMORY BOARD KIT 
969.% 

322102-1 fully buffered, 16 address livres, on board decoding 
fa any 4 of 64 page., standard 44 pin buse. mar be we 
FE 6 KIM 

SILICON SOLAR CELLS 
4" diameler 4V al t AI -IP 910.00 

FCS 8024 -4 digit 
C.C.9' dicier 
FND 503 C.C. .6" 
END 510C.A.6' 
DLa04.3' C.C. 

LED READOUTS 

85.96 
8 .66 
$ .e6 
4 .85 

DL -707 C.A..3' 
DL747C.A.6' 
HP3400.8'CA 
HP3405.8' CC 

8 .75 
81.50 
91,% 
01.% 

Terms: FOB Cambridge. Mass 
Send Check or Matey Order 
Include Postage. Minimum 
Telephone, C.O.D Purchase 
Order or Charge 520.00. 
Mnvnnnn Mae Or.", 55 Lk) 

Associates, Inc. 
Newton, N.H. 03858 

A MILESTONE 
PRINTER OFFER!!! 

Used DAISY WHEEL TERMINALS 
Featuring DIABLO 'HYTYPE' PRINTERS 

Features. 

KSR & Plot Modes 

'Kg 
*ASCII RS -232 I/O 
110, 115. 300 Baud Input 
dual Pitch 110.121 

30 Gay Guarantee 
Many More Exciting 

Features! 

.,,,se used. cleaned and relurb,shed Daisy Wheel Terminalº feature the 
FAMED DIABLO "HYTYPE" Daisy Wheel Printer with its multdude Of capa- 
bilities. Includes 1/80 ' horizontal 8l /48" vertical spacing in Me -PLOT" mode - LIMITED OFFER, SPECIAL PRICE, - 
While They Last! Now From S 1 500!! 

We also offer many types of sonnets 
"Selectrlce", KSR, RO 8 More 

FOR EXAMPLE 
I/O SELECTRIC Pnnler,Typewnler. Co,resp. code.. 15" frame, hey. any 

735.745 machine and solenoids. etc Data and schemallcs included 
Rem.. Operational Condn,on_._ Only 1840"00 Cell For 
FroProcl Word eaon°,.re .,611,55... º e vn n, º 400261 me 43.5 r Info! 

13f7 VIDEO MONITORS ONLY 
115 VAC. 60 Hz. edeo input IBNC). $99.00 
Ready To Uºe!!! Like New, Indiv Boxed .. .. a 
Includes Controls 

9" (diag.), 12V 
VIDEO DISPLAYS ONLY 

Featuring 1V3 Operation, $89.00 
Draws BOO mA Ca, 12 Volts DC A, .,,E,,, , NEW. in original boxes, ready to use' 

FOR 

$ W deo Input 
PRICE 2 G0O 

1 6J Mfg by Motorola 

Wnle or Call for Our Exclusive 

',"USED 
PERIPHERAL FLYER" 

(603)382-5179 
Masln,bha,ge 8 VISA Accepted 

Phone Orders Are Welcome 
prices May Nel Include Shipping 8 Handling 

Ouanlnies Are Limiled Pnces Are Subject To Change 

CIRCLE 55 ON FREE INFORMATION CARD 

PRINTED CIRCUIT BOARD 

'4' z 8' DOUBLE SIDED EPDXY BOARD 1116' thick 
8.60 ea 5182.80 

EPDXY glass vector board 
1116' thick with 1110" spacing 81,95 

CONTINENTAL SPECIALTIES 
O MAX 100 Freq. counter. 
An 8 digit 100 MHz count- 
er AC or DC input. - 
$129.00 

92001 1Hz - 100KHe 
Function Generator, sine. 
square & triangle output. 
- 8159.00. 

7 WATT LD-65 LASER DIODE IR $8.95 

25 wan Infra Red Pulse (SG 2006 equiv.) 
Laser Diode (Spec sheet included) $24.95 

MINIATURE MULTI -TURN TRIM POTS 
100. 2K. 5K. 10K. 20K, 250K. 1 Meg, 5.75 each ...3/2.00 

T: 1 P FET 5 .45 
2N 5457 N FET $ .45 
2N2646 UJT $ .45 
ER 900 TRIGGER DIODES 4/01.00 
2N 6028 FROG. UJT 5 .65 

FP 100 PHOTO TRANS 8.50 
RED, YELLOW, GREEN LARGE LED's. 2' 6181.00 
RED/GREEN BIPOLAR LED's. 2' 8 .95 
TIL118 OPTO -ISOLATOR 8 .75 
MCTEI OPTO ISOLATOR 8 .80 
1 WATT 2ENERS: 3.3, 4.7, 5.1, 5.6, 9.1, 10, 

12,15,18, oe 22V 6/81.00 

Silicon Power Rectifiers 

SAD 1024 a REDICON 1024 stage analog "Bucket 
Brigde" shift register. 89.9 

IN 41481IN9141 15/51.00 
.1 0e.01 of 25V ceramic disc. caps. 16/81.00, 100/450.00 

RS232 DB 25P male 82.% 
DB 25S female 83.50 

CONNECTORS HOODS 01.50 

REGULATORS 
323K-5V3A 95.75 340K -12,15 or 24V 81.50 
309K 81,60 340T - 5, 6, 8,12, 15, 

723 8 .50 180124V 81.30 
320T-5,12, or 16 V 81.30 79MG 81.35 

786005 8.76 

Send 25C for our catalog featuring 
Transistors and Rectifiers 

145 Hampshire St.. Cambridge, Mass. ri' 

' Q 
TINIER 

aq,t,n c 

19Numr, 

w 
. 

save on gas! 
Enjoy the benefits of 20% better gas 
mileage, quicker starting, elimination of 
tune-ups, reduced pollution, and 50,000 
miles on plugs and points. 

Update your cal with a TIGER solid 
state electronic ignition system. Easily 
installed in 30 minutes . . even on 
new cars. 

Tiger 500 CD 
Assembled $49.95 
Simplikit $29.95 

Postpaid USA. 
MasterCharge & BankAmericard accepted. 

TiTStar Corporation 
Phone (303) 243-5200 

P.O. Box 1727 
Grand Junction, Colorado 81501 

CIRCLE 33 ON FREE INFORMATION CARD 

TRANSISTOR SPECIALS 
2NB233NPN SWITCHING POWER ....11.% 
MRF3004 C0115 Transistor NPN 1.76 
2N3772 NPN Si T0.3 11.00 
2N/908 PNP Si 70.3 61.00 
254928 PNP S T03 91.00 
2N5089 PNP Si T092 4191 00 
2513137 NPN Si RF 9 .66 
313919 NPN S 7039F 11.60 
2N1420 NPN Si 103 3111.00 
2N3787 NPN Si TO -88 1 .70 
252223 NPN Si 1018 5/i1.00 
2N3055 N%. Si To -3 9 .80 
293904 NPN Si 1012 8191 00 
2552969%4 Si 10.220 9 .58 
N36% PNP STOS e91.% 
PSA 13 NPN S .91.00 

2Ní646 PNP GERM 103 1 .96 

TTL IC SERIES 
7400 .17 7450 .17 74155 - .75 
74101 - .17 7472 35 74157 - .% 
7.02 .17 7473 .35 74150 - .ee 
7403 .17 7474 .42 74151 - .80 
7404 24 7475 .49 74182 - 120 
7406 24 7475 .46 74163 - .92 
7406 .33 7480 .48 74154 - .85 
7408 .27 7483 .60 741%- .85 
7409 .24 7486 .76 74170 - 1.80 
7410 .17 7485 .42 74173 - 1.30 
7411 .22 7408 1.60 74174 - .65 
7412 .22 7490 .50 74175 - .75 

7413 .42 7481 56 74176 - .75 

7414 60 7482 .50 74177 - .75 
7416 .33 7493 .50 74190 - .75 
7417 .37 7494 .90 74181 - 1.90 
7420 .17 7495 .50 74190 - 1.20 
7425 .36 74% .00 74191 - 120 
7428 .33 74107 - .36 74192 - A 
7427 .35 74121 - .36 74193 - .79 
7430 .17 74122 - .38 74194- .05 
7432 .27 74123- .42 741%- .65 
7437 .27 74125- .45 741%- .65 
7438 .27 74128 - .45 74197 - .85 
7440 .17 74145 - .75 74279 - .75 
7441 .% 74148- 1.10 743%- .90 
7442 .60 74150 - 1.10 74125 - 225 
7445 .70 74151 - .% 75491 - 1.06 
7447 .00 74153 - .56 75492 - 1.05 
7448 .75 76154 - 1.10 8197 - 125 

5199 - 1.10 

14 pin headers 
16 pin headers 

3151.00 
9.40 ea. 

MM5387AA CLOCK CHIPS $5.95 
MM5314.... 54.75 

NO. 30 WIRE WRAP WIRE SINGLE STRAND 
100' 91.40 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT 81.% 
MTA 206 °POT 81,70 
MTA 206 P'OPOT CENTR OFF 1195 
MSD 206 P-OPDT CENTER OFF LEVER SWITCH... 61.55 

Full Wave Bridges 

DZIMZIMEI 

PRV 
100 
200 
400 
600 

DIP SOCKETS 

8 PIN .17 

14 PIN .20 

16 PIN .22 

18 PIN .25 

24 PIN .35 

28 PIN .40 

40 PIN .60 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS 9 8.75 
Si 1020 G 20 WATTS 812.96 
Si 1080 G 50 WATTS .90 

TANTULUM CAPACITORS 
22UF 35 V 
47UF35V 
.68UF 35 V 
1UF35V 
2.2UF 20V 
3.3UF 20V 
4.7UF15V 

5151.00 
5181.00 
5181.00 
5181.00 

51781.00 
4/41.00 
5/61.00 

6.8 UF 36V 
70UF10V 
22UF25V 
15UF 35V 
30UF 6V 
1000F 15V 
150UF15V 

4R1,00 
8 .25 
8 .40 

3181.00 
5181.00 

8 .70 
4 .95 

74LS SERIES 

;á00501 
7.602 
7.03 
7.504 
711506 

7609 
7.1609 

7.510 
741.511 712 
711613 

7i 5ís 
741.520 
741621 
741.522 

71426 41527 
7.1526 
7415311 
74102 

7i1537 í536 7...0 
741542 .561 
741564 
74.73 
7.574 

1741576 
7.376 
74LS.ºB 
741á 
741592 

7ál5í933 
7415109 

7415113 
;4314 
7.1á1a 

;4i513í 

;i ß6 

26 

35 

30 

1 
36 

46 

16 

..40 

56 

1% 

1% 
69 

.90 
90 

% 

9% 

110 
118 

i 
ü9M6 

ísim 
"1 1113 
I15164 st. 
415. 
4.170 

.1..519 
415176 
415181 

31. 181 

ü5193 

2101 
x5231 

15107 

NSM1 

3 
.O44 

15261 

.LL526B 
1520 i 

4162b 
.5233 
lsas 
520 

.L590 

Isi. 
N. Sia 

15377 
41630 
415390 

1.10 

1.19 
1.10 

1ió 
120 
1.20 
125 
126 
1.70 
l.b 
i.ro 
260 

5 
tm 
11.3 tb 
130 
110 

22eú 
3.02 
z.ß 

ÌO 2º 
00 

150 

1. 

LINEAR CIRCUITS 
00201 -.75 
1.M3017748 - 25 
LM307 - .30 
LM308- ß 
LM311 - 75 
LM318-120 
LM324 - .% 
LM339 - 110 
LM358 - 20 
L5377 M377 - 1.60 
M3% - .% 

LM392 - 1.25 
LM386 - .80 
15387 - 125 
LM1808 - 1.75 
LM1B%- 1.M 
CA30BB -% 
LM537 - 2.50 
LM563 -2 50 
LM5% - 49 
LM5%- 855 

560 - 2.00 

565 - 1.10 
567 - 1.10' 
702-1.50 
702 - .% 
709 - .26 

0 - .46 
71 CH -.40 

71C04V-.3B 7-b0 
, M1310-2.60 
456-s5 

1468 - .60 
3900 - 96 
e0313CC - 3.90 
791 - 1.96 
4t36-.% 
LF355 - 1.75 

SCR'S 
1 5 

45 
70 

120 

SOLID STATE SALES 
P.O. BOX 74D 

SOMERVILLE, MASS. 02143 TEL. 1617i 547 7053 

0 
Eí0 
EiCI 
E 

TRIACS 
0E23 WIND 

EIZIEZi 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

21íA 
1.55 

2.10 
3.10 
4 
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CORPORATION 
Quality Electronic Components 

DON'T FOR ET OUR 
DISCOUNTS WHEN CO PARING PRICES 

TOLL 1-800-346-5144 
FREE MN., AK., HI. RESIDENT 218-681.6674 
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I..C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS & PINS SWITCHES 
CLOCK MODULES OPTOELECTRONICS RREADBOADINO & TESTING DEVICES DRAFTING SUPPLIES 
DATA ROOKS HEAT SINKS WIRE TOOLS ... AND MORE ...WRITE FOR FREE CATALOG 
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PROGRAMMABLE MODULE 
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THE "PROGRAMMABLE" 
CLOCK MODULE 
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Digi-Key Stocks 
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STRANDED 
HOOK UP WIRE 

2090140C 2.507100 10 

22ptPV! 2.50/100' 11.25/500 
20090C 2.801103'11.25/ 500 
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561 /1 SCREW ... 
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HANDLING 
CHARGES 

Si 0.00.09.99... Add 92.00 
S 10.00525.00.. Add 50.72 
S 25.00-049.99. Add $0.50 
S 50.00-$99.99. Add $0.25 
S100.00 L Up ... No Charge 
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SILICON TRANSISTORS 
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10.12 1: 
1015 
IP -18 9: 
IP -11 ff 
B11 I 

961 I 60 

586 
58l e 10 

N 

31 
18006 
18010 
18121 
18306 
188914 

IM 

7140 

1411 

115066V 0 

0 119 

6A 

7v 
]09.11 
11301 
73301 
)4101 
74701 
74801 
780501 1 

BOSN 1 

7806. I 

781.i 
7811(0 I 

1815(0 I 

814(0 
)824. 1 

IBL05A0 
701.06A0 

01066[3 
IOACZ 
B(IMO 
81154Q 
BLi06CI 

1670L24A0 
167905. 1 

167906(1 1 

161900(0 I 

1167900111 1 91. I 

315C1 I 

310(0 I 

01401 1 

i.) 

57 

2 

3 

W 
70 

250 
1 15 
1 Is 

DICI -KEY CORPORA TION - BOOKSELLER 
40840510199 974 NONA1Df49i15 WNW 04I 

WIRE -WRAPPING WIRE 

PRECUT -- PRE STRIPPED 
WY* Weep". A116.30 (0.25 M1411TR411. 

41.47 
113+,3IIM11. N1wEy_i['I1M61.1113 Y4 

30.064,611,13n 3 

9R a OM 

30.01410414240 
1.0 

mll,n 
06 

30.4,60.6.11..', 
9No: o,:%"a11. :CpY, S.' 0.«au 1mp,n 

30,031880504. 0.4o01.490,6 
so to.4755094 Me. 

5S g 6 

M 0,611.400W0X9n. 

17 7'-0.e611 Is91A 
Owql.9a 

Ow199916 
q1«9n NN 416 

'0 
DIgI Ky M Quality Products, T 11 

.1.2/.. w tts Poste.. Pald Pj, vmlo I 

DTgTTCey Accept.: .9A339ROIARGe 

Panasonic Trimmer Potentiometers 

00,07 0 26 DO f 40 2600 10. 
3.20 

áe ro 
0116 0 
9u1. 

342 
0000 203 40 

260 
01615 00015 10011 .40 3.20 

01355 .55 5008 .40 3.20 

01A16 0.16 IM .40 I 3 

26 03 
26 00 
26 02 

100 
001 

200 00 

PANASONIC TRIMMER POTENTIOMETERS 
me, 016 ?RIM 1e014111.1RESISTOR, 

114057 1.57 500 

K33 2'43 3 

606 

Tiff ITT 14000 

2 40 

21 00 16000 

20 21 00 1600 
40 21 00 160 00 

2.q 

40 /100 

1.1,7500 

3.3l500 

!!77'1:;510!. 

121.X35 131.000.05.20 1.69 14.0..., 

IS 1@5 10.12 .20 1.91 15.e 
12/ 16V 13 I 09 0.00 .20 1.69 1107 
12/25V iJ 1.09 9.N .21 1.74 14.49 
22/35V 18 1.13 12.33 .13 191 15.82 
31/505 19 1.64 13.65 .20 2.21 18.60. 
3]/16V 11 1.16 9.4 .20 1.69 1407 
33/15v 13 t 14 9.10 .23 1.91 15.87 
á373N i9 1.61 13.4 .27 2.21 IB.bO 
131500 21 1.72 14.34 .30 2.57 21.35 

:;112,5, 
13 111 9.22 .20 1.69 140; 

II 15 1.25 10.42 .23 1.91 15.8 
11/25V 15 1.25 10.41 .x 2.24 18601 
I]/36V 21 1.73 14.34 .01 2.63 22.05 
11'50V 22 181 15.28 .34 2.90 24.11 
100/100 15 1,20 10.42 .23 1.91 1587 
1110(296 19 1.61 13.4 .26 2.24 1860, 
IT/256 19 1.61 13.40 .31 2.65 22.05 
100/356 22 1.81 IS 22 41 3 N 20.95 
100/500 33 2.81 23.10 43 3.61 30.04' 
220/106 21 1.74 1440 20 2.34 1930 
220/169 12 1.84520 .1 2.65 12.05 
2207254 11 1.14 14.41 2 3.51 3.75 
2200350 36 3.09 3.70 AO 4.14 31.11 
220/90 4I 3.41 

TN: 
.50 1.04 11.10' 

33016v . 2, 7.74 1 N .20 1.31 19.9 
330110V 27 1.64 15.28 .31 2.65 12.05 
130/160 31 2.75 12.85 .I2 3.51 3.19. 

330,7150. .. .31 200 a1.64 .N 4.X 33.]e, 
3XI35V. 46 3.92 31.59 .54 4.61 0.48 
OX,7SOV. )5 6.41 53.3 .73 6.19 51.57 
470,76V II 1.78 14.77 .31 2.65 22.05 
4701/104 32 1.11 12,32 .42 3.57 3.48 
I I16V .34 191 24.33 .47 402 
470/254. 36 1.09 25.70 .55 4.72 3.78 
170/350. 57 4.89 40)3 .61 5.25 13.70 
110/502. .8J 1.09 59.03 .88 7.50 6243 
101:0112 34 2.81 23.66 .47 4.02 33.34 
1000110.4 37 110 25.80 .52 1,42 36.78 
IX0/16./ 14 3.75 31.23 .57 I.N 10.43 

1000/256 ..75 6.41 53.3 .X e.64 

1000/35./ 6.35 57.47 .91 7.N 
2.50/66 .. 13 408 33.91 .57 4.86 
2200,7102 .62 5.30 41.13 .74 6.32 
2200/1e3 30 6.85 57.02 .88 7.50 
22007252 .. .1 01 0.90 74.48 1.11 9.45 
3300/60 67 5.70 47.19 .78 6.61 
3300(200 80 5.83 56.91 .94 7.98 

"WM- .045 
3X/16V ..105 091 74/0 1.11 3A5 18.00 

33001159...1.N 11.64 105.39 1.64 1111 1N,X 
4700/66 R 7.09 5903 .99 8.4/ 70.54 
, 700/105 99 8.4 70.25 1.22 10.43 N.84 
30/160...1 16 11.45 103.75 1.49 12.76 

60XI6V 3 7o x 1.21 10.36 36.27 
68X/ 100 1 39 1011841 1.37 12.00 105.25 
6100/ 166 . 1e.19 134.88 

10.000/60 
1.38 11.81 N]7 l 1.55 101.31 

0000/100. 1.89 16.19 134 88 

PANASONIC ELECTROLYTIC CAPACITORS 
779/I1 N 

1 7 VAIN 1 10 IN 1 10 W 
.171506 12 1 03 8.53 .17 1.4 "11 e11 

12 1.03 8.53 .17 1.4 11A 
I2 1.03 11.615 
12 1.03 8.53 .11 1.10 ltet 
13 1.03 8.53 .17 1.4 I1.61 
13 1.09 9 N .20 .00 11.07 

02 
1.03 8.53 .17 1.10 01.67 

8.53 .17 1.40 11.67 

66.18 
4.72' 
52.64 
62.1e 
78.68'. 
55.N 
e7.o1 

411102 

61332 
61.7 

4416191 

0111111 

/11221 

PANASONIC POLYESTER CAPACITORS 
100 VDC AN nine. 10. 101.Ie661f1 

0011 

001 
0017 

0018 
0022 
0027 
0033 
0039 
0047 
0056 

00112 

0.1 

gge 

393 
1 047 
Sa 

643 Ve 
673 

22 

180 

L 
1 72 

126 

14 1 51 

/13 

75.04 

pp. 23 rid' 
no 

23 
I1 
0 23 
0 

0.N 
0.w 

7501 

Iw 
NS 
IAf 77 et 
110 
0.w 

1.11 4 
rO 

IN 

12.05 65 
14.30 

174.60 

11,3 

PANASONIC METALLIZED POLYESTER 

CAPACITORS 
250 VDC e1 nine. 1094 MURANO 

MN «I. 11601 

12823 

2104 e 

11211 

231 

114 off 

t 1349 123 
I, 164 130 12300 

gIre 

gg '13 

27 1.20 le 95 170.53 

M 2 91 14 25 114 21 
37 3 26 41 230 1P 

63 5 35 6152 00 62 

1 01 I 44 71 00 341 09 

PLESSEY MINIBOR METALLIZED POLYESTER PANASONIC RESIN DIPPED TANTALUM 
CAPACITORS CAPACITORS 

21 1 O2 

DOUBLE DIGIT DISCOUNTS SA VE YOU EVEN MORE! 
VOLUME MISCOLINT N.M. CM ANNE VOLUME 

Items' AN the hand90 door 49 ee 250.00.0499.99 . Less 1.5°. 

3 13 
133 

50 4 70 

23111 6. 1081524911 

N52368 IM:g 

Or deers Accepted 12 Plea. or .11 
.45.4 Ma.teratarg VISA 

DIGI-KEY 
CORPORATION 

Quality Electronic Components 
P.O. Boo 677 Thief River Falb MN 56701 (21111 681-6674 
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SILICON DIODES 

141032 
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SLIDE SWITCHES 
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STEREO GRAPHIC EQUALIZER & PREAMP 
Octave -Band 50 hz to 12,800 18 CTS Slide controls 

BSR X-10 
SUPER SPECIAL 

DELUXE 
ULTRASONIC 

CONSOLE 
REGULARLY '49.95 

NOW 529.95 

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 45TH STREET, NEW YORK, N.Y. 10036 
21 2-6872224 

ADVA ELECTRON. 

Assembled & tested $109.15 
No additional components necessary 
for 12 VDC operation 

American made 
Glass epoxy Double sided p.t.h. circuit board 
ALLEN BRADLEY Type M conductive 

plastic volume control 
Adjustable input sensitivity:. 3V to 3V RMS 
(Bourns MFT Dual trimmer) 
BIFET II Op amps: low noise, 13V/uS (TL074) 
Bourns 2% Resistor networks 

1 % Metal film resistors 
Instrument -type min. toggle switch 
(on -off -22 db mute) 
2 accurate clipping lights: one on preamp stage, 
one on EQ stage 
AII 3 LED's are Hi -brightness types 
(8mcd at 20mA DIFFUSED) 
*Wiring & mtg. info Included 

80 WATT STEREO POWER AMPLIFIER 
Assembled & tested circuit board. 
American made $67.89 (Class'B $61.90) 
Ready to mount to heat sinks. Requires 27V 
split supply, 125W. 

40W/ch 8 ohm Class AB .08% THD at 20 khz, 
full power (.2% Class B) 

Slew Rate 33V/uS, low TIM VI limiting 
POWER SUPPLY KIT FOR ABOVE 
Includes 125W xfmr, filter caps, 
rect, schemo $33.00 
Transformer only $27.00 Schemo $1.00 
NE541 80V Audio Power Driver $3.80 
TIP 31A npn, TIP 32A pnp 60V compl. drivers $.51 
TIP 35A npn 25A 60V output $1.65 
TIP 36A pnp compi to above $1.73 
VARO 331X 100V 3A FAST RECOVERY rect $.53 
MR 751 6A 50V rect $.83 
4700uF135V filter $1.50 
The brightest LED! Stanley SBR 5531 
8mcd@20mA diff $.55 
ALLEN BRADLEY type M cond. plastic dual 
Aud. taper 100K, 1 cm cube 
3mm (1/8") 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 ELECTRONICS 
2131 STONE MODESTO, CA 95351 

CIRCLE 45 ON FREE INFORMATION CARD 

NESDA 
Provides Members 

Low Bank Card Rate 
On Mastercharge and 
VISA/Bank Americard 

From a high of only 

1 .67% 
to as low as 

1 .1 0% 
ARE YOU 

INTERESTED/ 
NESDA Members: 

Write for more information to: 
NESDA BankCard Plan 

2708 W. Berry, Fort Worth, Tx 76109 

NOT A MEMBER? 

WHY NOT? 

Contact your NESDA-Affiliated 
State Association or write NESDA 

2708 W. Berry, Fort Worth, Tx 76109 

CIRCLE 16 ON FREE INFORMATION CARD 

Z'80 

1 250 

MISCELLANEOUS CIRUIT SPECIAL` 
7408 .20 CD40498 .45 

7416 .20 741.527 .30 11C145208 1.25 

7474 .35 7455122 .50 NC145288CP 1.00 
74181 1.55 74LS175 .95 NE555 .28 

74393 1.85 74L5367- .75 NE556 .75 

74LS03 .24 74L5386 .80 5113900 .58 

741.S08 .32 74L5393 1.95 S53083r 1.25 
745S09 .35 74505 .45 C2416 3.99 
741.S20 30 74851 .50 N2431 1.99 

video 100 
12" BLACK & WHITE 
LOW COST VIDEO e12 
MONI TOR 

2708 
1024X8 EPRM 

$745 

450ns AMD, SGS 

RESISTOR NETWORKS 
aloes 

FT 270, 4.711, 6156 

OHMS 

11.56 8 1011 

14 Ple-1s MY. 

.89E4 
100/491 

EPROM ERASER BY SPECTOLINE 

UP TO 6 [PROMS IN 19 MINUTES 

6000 HOUR BULB LIFE 
4995 

80 -COLUMN IMPACT PRINTEN 
LOWEST IN PNICE-MI IN MNPONMa.' 

8038C 
VCO WaveformGerl 
w/9ine 32 

II 8216 5199 1,R5II 

ILICON 
SOLAR CELLS 
(ij 3$1AMP l 7 

S2 ISO ma, 
95 

DUAL CLOCK 
DRM$100_.1111111.11'. 

T.I./M.M.I. 

74LS240 
4 LS241 

74LS24 
74LS244 
74LS373 
74LS374 

$ 245 
LIMIT IU EACH 

I N STOCK 

74S373 
74S374 

$325 

e45t 0ns sirgle+5\ 
TI, HIT.. INT.,SGS 

2716 16K EPROM 

$2795 

4116 
16 Kx 1 Static 

RAM 
MEMORY ADD ON FOR THE 

TRS 80 OR APPLE II- 

to 45Ons 

8 for 55995 

I.C. 
' Kif MASTER 

NEW 

"1980" 5995 
_._1r.. e_W /WI -, 7 
.E/7 -M -T.1 EII! J I' LEL'ii J 
EEEEEE.1..., P 
EEEEEtR.IIV e_ 

S-100 16K ADD-ON 
BARE BOARD 

WITH DOCUMENTATION AND '28955 
DETAILED INSTRUCTION BOOK. VQ 

2114L 
1024x4 Static 

450 ns 
RAM$475 

CONCORD 

COMPUTER COMPONENTS 
1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 
VISA MASTER CHARGE 

(714)931-0631 
MINIMUM ORDER SI0.00 

ADD $1.50 FOR FRT. 

16K 
STATIC;:,, 
RA M 

S-100 MEMORY ADD-ON 

ULN2001 
High'current Drivers. 
Darlingtons 69C 

.A'. .:..a 

FULLY STATIC OPERATIoN 
T USES 2114 TYPE STATIC RAMSMS 

+8 VDC INPUT AT LESS THAN 2 AMPS 
BANK SELECT AVAILABLE BY BANK PORT AND 
BANK BYTE 
PHANTOM LINE CAPABILITY 
ADDRESSABLE IN 4H BLOCKS IN 411 

INCREMENTS 
' LED INDICATORS FOR BOARD/BANK 

-r' SOLDER MASK ON BOTH SIDES OF BOARD 

ASSEMBLED 
& TESTED $ 26900 

CHECK OR M.0 

NOCO.D. We stock and sell ore, 12,000 typeso!semi conductors CAL. RES. ADO 6% 
California Computer Systems 

CIRCLE 64 ON FREE INFORMATION CARD 
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RAMSEY 
EL ECTRONI C'S 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

good to bypass. Items are limited so order today. 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 

FM 
MINI 
MIKE 
A super high performance FM wire- 
less mike kit! Transmits a stable 
signal up to 300 yards with excep- 
tional audio quality by means of its 
built in electret mike. Kit includes 
case, mike, on -off switch, antenna, 
battery and super instructions. This 
is the finest unit available. 

FM -3 Kit $14.95 
FM -3 Wired and Tested 19.95 

Color Organ 

See music come 
alive! 3 different 
lights flicker with 
music. One light 
each for, high, 
mid -range and 
lows. Each indi- 
vidually adjust- 
able and drives up 
to 300 W. runs on 
110 VAC. 

Complete kit, 
ML -1 

$8.95 

Video Modulator Kit 
Converts any TV to video monitor Super 
stable. tunable over ch. 4-6 Runs on 5- 
15V. accepts std oid009igna Best unit on 
the market, Complete kit. VD -1 $7.95 

Led Slinky Klt 
A great attention get- 
ter which alternately 
flashes 2 jumbo LEDs. 
Use for name badges, 
buttons, warning 
panel lights, anything! 
Runs on 3 to 15 volts. 

Complete kit, BL -1 
$2.95 

Super Sleuth 
A super sensitive ampli- 
fier which will pick up a 
pin drop at 15 feet! Great 
for monitoring baby's 
room or as general pur- 
pose amplifier. Full 2 W 
rms output, runs on 6 to 
15 volts. uses 8-45 ohm 
speaker. 
Complete kit, 8N-9 

$5.95 

CPO -1 
Runs on 3-12 Vdc 1 wall out. 1 KHZ good for CPO. 
Alarm, Audio Oscillator. Complete kit 52.95 

PO BOX 10101 
Rochester, NY 14610 
716-271-6487 
716-454-5598 

Call Your Phone Order in Today 
TERMS: Satisfaction guaranteed or money 
refunded COD add 51 50 Minimum order 
$6 00 Orders under $10 00 add 5 75 Add 
5% for postage insurance, handling 
Overseas add 15°c NY residents add 7°r tai. 

CLOCK KITS 
Your old favorites are here again. Over 7,000 Sold to Date. 
Be one of the gang end order yours today! 

Try your hand at building the finest looking clock on the 
market. Its satin finish anodized aluminum case looks great 
anywhere, while six .4" LED digits provide a highly readable 
display. This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble. Your choice of case colors: 
silver, gold, black (specify). 
Clock kit, 12/24 hour, DC -5 $24.95 
Clock with 10 min. ID timer, 12/24 hour, DC -10 $29.95 
Alarm clock, 12 hour only, DC -8 $29.95 
12V DC car clock, DC -7 $29.95 

For wired and tested clocks add $10.00 to kit price. 

FM Wireless Mike Klt 

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 sensitive mike preamp 
stage. 

FM -1 kit $3.95 FM -2 kit $4.95 

1; 
f, 

Whisper Light Kit 
An interesting kit, small mike 
picks up sounds and converts 
them to light. The louder the 
sound, the brighter the light. 
Includes mike, controls up to 
300 W, runs on 110 VAC. 

Complete kit, WL -1 
$6.95 

Tone Decoder 
A complete tone deco- 
der on a single PC 
board. Features' 400- 
5000 Hz adjustable 
range via 20 turn pot, voltage regu- 
lation. 567 IC. Useful for touch- 
tone burst detection. FSK, etc 
Can also be used as a stable tone 
encoder. Runs on 5 to 12 volts. 
Complete kit. TO -1 $5.95 

Car Clock 
The UN -KIT, only 5 solder connections 
Here's a super looking. rugged and accurate auto clock. which is a snap to build and 
install Clock movement is completely assembled - you only solder 3 wires and 2 
switches. takes about 15 minutes, Display is bright green with automatic brightness 
control photocell - assures you of a highly readable display. day or night Comes in a 
satin finish anodized aluminum case which can be attached 5 different ways using 2 sided 
tape Choice of silver black or gold case (specify) 

DC -3 kit. 12 hour format $22.95 
DC -3 wired and tested $29.95 

Universal Timer Kit 

Provides the basic parts and PC 
board required to provide a source 
of precision timing and pulse 
generation. Uses 555 timer IC and 
includes a range of parts for most 
timing needs. 

UT -5 Kit $5.95 

Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxious audio. Runs on 6-15 VDC 

MB -1 Kit $4.95 

Siren Kit 
Produces upward and downward 
wail characteristic of a police 
siren. 5 W peak audio output, runs 
on 3-15 volts, uses 3-45 ohm 
speaker. 
Complete kit. SM -3 $2.95 

Calendar Alarm Clock 
The clock that's got it all: 6- 5" LEDs, 
12/24 hour. snooze. 24 hour alarm. 4. 
year calendar, battery backup. and 
lots more. The super 7001 chip is 
used. Size: 5x4x2 inches. Complete 
kit, less case (not available) 
DC -9 $34.95 

Under Dash Car Clock 
12/24 hour clock in a beautiful plastic case features 
6 Jumbo RED LEDS. high accuracy 1001%). easy 
3 wire hookup display blanks with ignition. and 
super instructions Optional dimmer atuomalically 
adjusts display to ambient light level 
DC -11 clock with mfg bracket 527.95 kit 
DM -1 dimmer adapter 52.50 

Add $10 W Assy and rest 

80 HE Time Base 
Runs on 5- 5 VDC Low current 12 5mel 1 

min onor accuracy TB.7 Kit 55.50 
TB-? Asse 59.95 

PARTS PARADE 
IC SPECIALS 

301 
324 
380 
555 
556 
565 
566 
567 
741 
1458 
3900 
3914 
8038 

LINEAR 

.111011P.35 

$1.50 
$1.50 
$ .45 

$1.00 
$1.00 
51.00 
$1.25 

10/02.00 
S .50 
s .50 
$2.95 
$2.95 

TTL 
74S00 
7447 
7475 
7490 
74196 

$ .40 
5 .65 
S .50 
$ .50 
$1.35 

Resistor Ass't 
Assortment of Popular values - v. 

watt. Cut lead for PC mounting, 'h" 
center. 'H' leads. bag of 300 or 
more. 

$1.50 

Crystals 

3.579545 MHZ $1.50 
10.00000 MHZ $5.00 
5.248800 MHZ $5.00 

Video Terminal 
A completely sell -contained stand alone video terminal card Requires only an ASCII keyboard and TV 
sel to become a complete terminal unit Features are single 55 supply OTAL controlled sync and baud 
rates 110 96001 complete computer and keyboard control of cursor Parity error control and display 
Accepts and generates serial ASCII plus parallel keyboard input The 6416 is64 char by 16 lines witn 
trolling upper and lower case ,option,, and has RS -232 and 20ma loop interlaces on board Kits 

include sockets and complete documentation 
RE 6416 terminal card kit (add 560 00 tor wired unit) 
Lower Case option 
Power Supply 
RF Modulator Mil 

518995 
$13.95 
514.95 
$7.95 

Switches 
Mini toggle SPDT $1.00 
Red Pushbuttons N.O. 3.i$1.00 

CMOS 
4011 
4013 
4046 
4049 
4059 
4511 
4518 
5639 

.20 

.25 
$1.95 

.40 
$9.00 
$2.00 
$1.35 
$1.75 

SPECIAL 

11C90 $13.50 
10116 $ 1.25 
7208 517.50 
7207A $ 5.50 
7216D 521.00 
7107C $12.50 
5314 $ 2.95 
5375AB/G $ 2 95 
7001 $ 6.50 

Earphones 
3" leads. 8 ohm good for small tone 

speakers alarm clocks. etc. 
10 for $1.00 

AC Adapters 
Good for clocks nicad 
chargers,all 110 VAC plug r 

one end 
8 5 vdc @ 20 mA $1.00 
16 vac @ 160mA $2.50 
12 vac @ 250mA $3.00 

Mini 8 ohm Speaker 
Approx 21,." dram Round 
type for radios. mike etc 
3 for $2.00 

Solid State Buzzers 
small buzzer 450 Hz. 86 dB, sound 
output on 5-12 vdc at 10-30 mA. TTL 
compatible $1.50 

Slug Tuned Coils 
Small 3/16" Hex Slugs to ned coil. 
3 tums. 15/51.00 

AC Outlet 
Panel Mount with Leads 

4/$1.00 

Audio 
Prescaler 
Make high resolution audio 
measurments, great for musical 
instrument tuning, PL tones. etc. 
Multiplies audio UP in frequency, 
selectable x10 or x100, gives .01 
HZ resolution with 1 sec. gate 
time! High sensitivity of 25 mv, 1 

meg input z and built-in filtering 
gives great performance. Runs 
on 9V battery, all CMOS. 
PS -2 kit $29.95 
PS -2 wired $39.95 

600 MHz 
tk 7. 

PRESCALER .. c' 

Extend the range of your 
counter to 600 MHz. Works 
with all counters. Less than 
150 mv sensitivity. specify - 

10 or -100 

Wired, tested, PS -1B $59.95 
Kit, PS -1B $44.95 

FERRITE BEADS 
With info and specs 15/$1.00 
6 Hole Balue Beads 5/51.00 

CAPACITORS 
TANTALUM 
Dipped Epoxy 
1 5 uF 25V 6/01.00 
1 8 uF 25V 6/61.00 
25 uF 25V 0/61.00 

ALUMINUM 
Electrolytic 
1000 uF 16V Radi i 0.50 
500 uF 200 Axial 5.50 
150 uF 1AV Axial /01.00 
10 uF 150 Radial i /51.00 

01516 CERAMIC 
Or 16V disk 20/11.00 
1 16V 15/5100 
001 16V 20/81.00 

100 pF 20/01.00 
047 t6V 20/51.00 

30 Watt 2 mtr PWR AMP 
Simple Class C power amp features 8 times power gain. 1 Win 
for 8 out, 2 W in for 15 out, 4W in for 30 out. Max output of 35 W, 
incredible value, complete with all parts, less case and T -R relay. 
PA -1, 30 W pwr amp kit $22.95 
TR -1, RF sensed T -R relay kit 6.95 

MRF-238 transistor as used in PA -1 
8-10db gain 150 mhz $11.95 

READOUTS 
END 359 4" C C $1.00 
FND 507/510 5"C A 1.00 

MAN 72/HP7730 33"C A 1.00 
HP 7651 43"C. A 2.00 

14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

Sockets 

10/52.00 
10/52.00 
4/52.00 
4/52.00 
3/52.00 

DC -DC Convener 
5 vdc input prod -9 vdc @ 30ma 
9 vdc produces -t5vdc @ 35ma 01.25 

Ceramic IF Filters 
Mini ceramic filters 7 KHz 
B W very sharp $1.50 ea. 

25K 20 Turn Trim Pot $1.00 
1K 20 Turn Trim Pot 0 .50 I Trimmer Caps 

Sprague - 3-40 pf 
Stable Polypropylene 

.50 ea. 

RF actuated relay senses RF 
(1W) and closes DPDT relay. 

For RF sensed T -R relay 
TR -1 Kit $6.95 

Power Supply Kit 
Complete triple regulated power 
supply provides variable 6 to 18 volts at 
200 ma and c5 at 1 Amp. Excellent load 
regulation, good filtering and small 
size. Less transformers. requires 6.3 V 
(.1 A and 24 VCT. 
Complete kit. PS-3LT $6.95 

TRANSISTORS 
253904 NPN CF 
2N3906 ONO CF 
254403 PNP CF 
254410 NPN CF 
254916 FET CF 
255401 PNP CF 
256028 CF 
2N3771 NPN Silicon 

15/t1.00 
15/51.00 
1S/$1.00 
15/51.00 

4/51.00 
S/$1.00 
4/51.00 

15.50 
255179 UHF NON 3/$2.00 
Power Tab NPN 40W 3/51.00 
Power Tab ONO 40W 3/1.00 
HOF 102/255484 $.50 
NPN 3904 Type TR 50/52.50 
PNP 3906 Type TR 50/$2.50 
2N3055 5.80 
252648 UJT 3/52.00 

Diodes 
5.1 V Zener 20/51.00 
1N914 Type 50/51.00 
1KV 2Amp 8/51.00 
100V 1Amp 15/$1.00 

Crystal Microphone 
Small 1" diameter v" thic 
crystal mike cartridge 5.75 

Mini RG -174 Coax 
10 ft. for $1.00 

OP -AMP Special 
BI-FET LF 13741 - Direct pin for pin 741 compatible, but 500.000 MEG 
input z, super low 50 pa input current, low power drain. 
50 for only $9.00 10 for $2.00 

Coax Connector 
Chassis mount 

BNC type $1.00 

9 Volt Battery Clips 
Nice pu lity clips 5 for 51.00 
1s" Rubber Grommets 10 for 51.00 

25 AMP 
100V Bridge 
$1.50 each 

Mini -Bridge 50V 
1 AMP 

4 for $1.00 

Pana sag 
Asst of chokes disc caps lent r sistors 
trasistors diodes. MICA caps etc 
smn bag (100 pc) 01.001g. bag (300 pc' 02.50 

Connectors 
6 pin type gold contacts for 
mA -1003 car clock module 
price .75 ea. 

78MG 
79MG 
723 
309K 
7805 

$1.25 
$1.25 
5.50 
51.15 
$1.00 

Regulators 7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Lads - your choice, please specify 
Mini Red, Jumbo Red, High Intensity Red, Illuminator Red 841 
Mini Yellow, Jumbo Yellow, Jumbo Green 8/$1 

Shrink Tubing Nubs 
Nice precut pces of shrink size. 1" o 

shrink to '4". Great for splices. 50/51.00 

Mini TO -92 Heat Sinks 
Thermalloy Brand 5 for $1.00 
To -220 Heat Sinks 3 for 51.00 

Yaraetors 
Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range - 

.50 each or 3/51.00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode + LED 

Molex Pins 
Molex already precut in length of 7 Perfect 
for 14 pin sockets 20 stripe for $1.00 

$50 ea. 
$1.00 ea. 

CDS Photocell* 
Resistance varies with light. 250 ohms to 
over 3 meg 3 for 91.00 
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5N7400N 
SN7401N 
SN7102N 
SN7403N 
SN7404N 
SN7105N 
SN1106N 
SN1407N 
SN7408N 
SN1/09N 
SN7410N 
SN741IN 
5N71125 
SN7413N 
SN7414N 
SN1116N 
SN7417N 
SN742GN 
SN7421N 
SN7422N 
SN7423N 
SN7475N 
SN745N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
5N1137N 
SN1436N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
5N7/44N 
SN749N 
SN7446N 
SN7447N 
SN7448N 
5N7/50N 
SN745]N 
SN7453N 
SN7454N 
SN1459A 
SN7460N 

CD4000 .39 
CD4001 .39 
C D4002 .39 
C 0400 1.19 
CD1007 .25 
C D909 .49 
C0/010 .49 
CD911 .39 
CD4012 .5 
CD913 .49 
C 0911 1.39 
CD/015 1.19 
CD916 .59 
C 0401 1.19 
CD918 .99 
C 0401 .49 
CD/02D 1.19 
C D4021 1.39 
C04022 1.19 
C 04023 .29 
C 0402 .79 
C D405 .23 
C04026 2.95 
C04027 .69 

74C00 .39 
74CO2 .39 
74C04 .45 
74C08 .49 
14C10 .39 
74C14 1.95 
74C20 .39 
74C30 .39 
74C42 1.% 
74C48 2.49 
74C73 .89 
74C74 .89 

78MG 1.75 
LM106H .99 
LM300H .80 
LM301CN/H .35 
LM302H .75 
LM304H 1.00 
LM305H .60 
LM307CN/H .35 
LM308CN/H 1.00 
LM709H 1.10 
LM309K 1.8 
LM310CN 1.95 
LM311N/H .90 
LM312H 1.95 
LM317K 6.50 
LM318CN/H 1.50 
LM319N 1.30 
LM320K-5 1.35 
LM320K-5.2 1.35 
LM320K-12 1.5 
LM320K-15 1.8 
LM320K-18 1.35 
LM320K-21 1.35 
LM320T6 1.8 
LM320T-52 1.25 
LM320T6 1.25 
LM320T-12 1.5 
LM320T-15 1.5 
LM320T-18 1.8 
LM320T-24 1.25 
LM323K-5 5.95 
LM324N 1.49 
LM339N .99 
LM39K-5 1.8 
LM340K6 1.8 
LM340K6 1.8 
LM340K-12 1.8 
LM3914-15 1.8 

7400 TTL 
SN7470N 
SN1472N 

.29 !Y/ºl'{' 

.29 

SN7173N .35 5N74160N .89 
SN74%N .8 5N741615 .89 
SN7475N .49 SN7/162N 1.95 
SN7476N 35 SN71163N .69 
SN1479N 5.00 SN74164N .89 
SN7400N .50 SN74165N .89 
SN7482N .99 5N741665 1.25 
SN7483N .69 SN74167N 1.95 
SN7485N .89 SN74170N 1.59 
SN7486N .35 SN74172N 6.00 
SN7489N 1.75 SN74173N 1.25 
SN7490N .45 SN71174N 1.00 
5N791N .59 SN74175N 1.00 
SN7492N .43 SN74176N .79 
SN793N .43 5N7/177N .79 
SN7491N .65 SN74179N 1.95 
SN795N .65 SN74180N .79 
SN796N .65 5N71181N 1.95 
SN797N 3.00 SN74182N .79 
SN74100N 1.25 SN71I44N 1.95 
5N74107N .35 SN74185N 1.95 
SN71109N .59 SN74186N 9.95 
SN7/116N 1.95 SN74188N 3.95 
SN74121N 
SN74122N 

.35 

.39 
5N74190N 
SN74191N 

1.25 
1.25 

SN74123N .59 SN74192N .79 
SN74125N .49 SN74193N .79 
SNN126N .49 SN7/194N .89 
SN74132N .75 SN741%N .69 
SN74136N .15 SN71196N .89 
SN7411IN .79 SN74197N .89 
SN74142N 2.95 SN74198N 1.49 

SN74143N 2.95 SN74199N 1.49 

5N74144N 
SN7419N 

2.95 
.79 

5N745200 
SN7/251N 

4.95 
.99 

SN74147N 1.95 SN74279N .79 
SN7419N 1.29 SN74283N 2.5 
SN7/150N 1.25 SN74284N 3.95 
SN74151N .59 SN742%N 3.95 
SN74152N .59 5N74365N .69 
SN74153N .59 SN74366N .69 

SN74154N 1.50 SN74367N .69 
SN74155N 
5N74156N 

.79 

.79 
SN74368N 
SN74390N 

.69 
1.95 

5N141571, .65 SN74393N 1.95 

CMOS C04070 
C04071 

.55 

.49 
C04028 .89 Cá072 .49 

CD4029 1.49 C D976 1.39 
CD930 .49 CDIOB1 .39 

C 04035 .99 C DI082 .39 

C D404o 1.49 C D1093 .99 
C D4041 1.49 CD4038 1.19 
C 04042 .99 MC14409 14.95 
C 04013 .99 MC14410 14.95 
C 04014 .89 MC14411 11.95 
CD4046 1.79 MC14419 4.95 
C D4047 2.50 MC14433 13.95 
C 04048 1.8 MC14506 .75 
C 04049 .49 MC14507 .99 
C 04050 .69 MC14562 11.95 
CD1051 1.19 MC14583 2.49 
C D4053 1.19 CD4508 3.% 
C D4056 
C04059 

2.% 
9.95 

CD4510 
CD4511 

1.39 
1.29 

CD4060 1.49 CD0515 2.95 
C D4066 .79 CD1518 1.29 
C 04068 .39 CD4520 1.29 
CD4069 .45 CD45ú6 2.25 

74C00 14C163 
74C164 

2.49 
2.49 

74C85 2.9 71C173 2.60 
74C90 1.96 71C192 2.49 
74C93 1.95 74C193 2.49 
74C95 1.95 74C1% 2.49 
74C107 1.25 74C922 7.95 
7/C151 2.90 74C923 6.25 
7/C151 
74C157 

3.00 
2.15 

7/C975 
74C926 

8.95 
8.% 

74C160 
74C161 

2.9 
249 

80C95 
80C97 

1.50 
ISO 

LINEAR 
LM340K-18 1.39 
LM340K-21 1.8 
LM310T-5 1.8 
LM3/0T6 1.5 
LM340T6 1.5 
LM3/0T-12 1.8 
LM310T-15 1.8 
LM340T-18 1.25 
LM310T-21 1.5 
LM358N 1.00 
LM370N 1.% 
LM313N 3.5 
LM377N 4.00 
LM380N 1.5 
LM390CN .99 
LM381N 1.79 
LM382N 1.79 
NE501N 8.00 
NESIOA 6.00 
NE529A 4.% 
NE531H/V 3.95 
NE536T 6.00 
NE59 6.00 
NE544N 4.95 
NE550N 1.30 
NE555V .39 
NE556N .99 
NE5608 5.00 
NE562B 5.00 
NE565N/H 1.5 
NE566CN 1.75 
NE567V/H .99 
NE570N 4.95 
LM7133CN/H .69 
LM709N/H .29 

LM710N .79 
LM7IIN .39 
LM723N/H .55 
LM733N 1.00 
LM739N 1.19 
LM741CN/H .35 
LM741-14N .39 
LM747N/H .79 
LM79N/H .39 
LM1310N 1.95 
LM1458CN/H 59 
MC1498N 1.95 
MC199N 1.95 
LM14%N .95 
LM1556V 1.75 
MCI74ISCP 3.00 
LM21I1N 1.95 
LM290IN 2.95 
LM3053N I.50 
LM3065N 1.49 
LM3980N(3401)S9 
LM3905N 1.9 
LM3909N 1.25 
MC5558V .59 
80388 4.% 
LM75450N .19 
75451CN .39 
75452CN .39 
75453CN .39 
75454CN .39 
75491C .79 
75492C .89 
754936 .89 
75494C .89 
RC118 1.25 
RC4151 3.% 
RCI194 4.95 
RCII% 4.49 
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DISCRETE LEDS 
XC556R .200" rad 5/51 MV50 .086" red 6/$1 XCIIIR .190" red 5/51 
XC556G .200" green 4/$1 XC209R .125" red 3/51 XC1130 .190" green 4/51 
XC556V .200' yellow 4/$1 XC209G .125" green 4/51 XCIISY :190' yellow 4/51 
XC556C .200" clear 4/91 XC209V .125" yellow 4/$1 %CHIC .190' clear 4/$1 
XC22R .200" rod 5/51 XC525R .185" rad 5/$1 
XC22G .200" green 4/51 XC526G .185" green 4/51 
XC22V .200" yellow 4/51 XC526Y .185" yellow 4/51 INFRA -RED LED 
MV108 .170" red 4/51 XC526C .185" clear 1/91 NO' x44"x1/16" flat 5/51 

TYPE 

MAN 1 

MAN 2 

MAN 3 

MAN4 
MAN 7G 

MAN 7Y 

MAN 72 

MAN 74 

MAN 82 

MAN 84 
MAN 3620 
MAN 3630 

MAN 3640 

MAN 4610 

MAN 4640 

MAN 4710 
MAN 4730 

MAN 4740 
069 4810 
MAN 4840 

MAN 6610 

MAN 6630 

MAN 6640 

MAN 6650 

MAN 6660 
MAN 6680 
MAN 6710 

DISPLAY LEDS 
POLARITY 
Carman Mode -red 

5 a 7 Dot Malnx-red 
Common Cathode -red 

Common Cathode -red 

Common Anode -green 

Common Anode -yellow 

Common Anodeaed 
Common Cathode -red 

Common Anode -yellow 
Common Cathode -yellow 
Common Anode -orange .300 

Common Mode -orange e 1 .300 

Common Cathode -orange .300 

Common Anode -orange .300 

Common Cathode -orange .400 
Common Anode -red .400 

Common Anode -red n 1 .400 

Common Calhode-red .400 

Common Anode -yellow .400 
Common Cathode -yellow .400 
Common Anode-orange.D.O. .560 
Common Anode -orange z 1 .560 
Common Cathode-orange-O.l..560 
Common Cathode -orange x 1 .560 

Common Anode -orange .580 
Common Cathode -mange .560 
Common Anode'red-O.0. .560 

HT 

270 
300 
125 
187 

.300 

.300 

.300 
.aro 
300 
.300 

PRICE TYPE POLARITY 

2.95 MAN 6730 Common Anode -red x 1 

4.95 MAN 6740 Common Cathode-red-o.O. 
.25 MAN 6750 Common Cathode -red n 1 

1.95 MAN 6760 Common Anode -red 
1.25 MAN 6780 Common Cathode -red 
.99 D1701 Common Anode -red e 1 

.75 01704 Common Cathode -red 

1.25 0L707 Common Mode.red 
.9 01728 Common Cathode -red 

.99 19741 Common Mode -red 

.49 15.746 Common Anode -red n 1 

.99 01747 Common Anode -red 

.99 01749 Common Cathodo-red o 1 

.99 111.750 Common Cathode -red 

.99 0L330 Common Cathode -red 

.99 FN070 Common Cathode 

.99 F50358 Common Cathode - 1 

,99 060359 Common Cathode 
.99 F90503 Common Cathode(FN0500) 
.99 F60507 Common Anode (F905101 
.99 5082-7730 Common Anode -red 
.99 HOSP-3400 Common Anode -red 

.99 HOSP-3403 Common Cathode red 

.99 5082-7300 4 x 7 901. Digil-RHDP 
.99 5082-7302 4 e 7 Sgl Digit -LOOP 

.99 5082-7301 Overrange character (-D 

.99 508273/0 4 e 7 Sol. Oigil-Hexadeomal 

PRICE 

.99 
.99 
.99 
.99 
.99 
.99 

1.49 
1.5 
1.49 
1.49 
1.9 
1.49 

.35 

.69 

.99 

.75 

.99 

.99 

.99 
1.50 
1.50 

19.95 
19.95 
15.00 
22.50 

AV -5A100 
A V -59200 
AY .5500 
AY -5-2376 
H Do165 
74C922 
74C923 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder keys 
Keyboard Encoder (16 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 20 keys 

CCM CHIPS 
CMOS Recision Timer 
CMOS LED Stopwatch/Timer 
Oscillator Controller 
Seven Decade Counter 
Clack Generator 

114.% 
14.% 
4.95 
14.% 
7.95 
7.96 
6.25 

24.95 
19.95 
7.50 

19.95 
6.95 

MCM6571 
MCM6571 
MCM6575 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shed 9065 Greek 
128 X 9 X 7 Math Symbol 8 Pictures 
128 X 9 X 7 Aloha Control Char Gen 

13.50 
13.50 
13.50 

TL074CN 
TL494CN 
TL496CP 
11C90 
951190 
4933 
MK50240 
DS0026CH 
TIL308 
MM5320 
MM5330 
LD110/111 
MC14433P 

MISCELLANEOUS 
Goad Low Noise br-fet Op Amp 2.49 
Switching Regulator 4.49 
Single Switching Regulator 1.75 
Divide 10/11 Prescaler 19.95 
Hi -Speed Divide 10/11 Prescaler 11.95 
Photo -Darlington Opto -Isolator 3.95 
Top Octave Fred. Generator 17.50 
SMhz 2 -phase MOS clock dryer 3.75 
27^ red num. display w/inte5. logic chip 10.95 

TV Camera Sync. Generator 14.95 
414 Digit DOM Logic Block (Special) 3 95 
315 Digit A/D Converter Sel 25.00/set 
340 Digit A/0 Convener 13.95 

LITRONIX ISO -LIT 1 

Photo Transistor Opto -Isolator 
(Sarno as MCT 2 or 4925) 

49fí each 

SN 76077 
SOUND GENERATOR 

Generates Complex Sounds 
Low Power - Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 
AV -3-8500.1 and 2.01 MHZ Crystal (Chip 8 Crystal 

m 7 95/set includes score display, 6 games and select angles, etc 

X9205 $8 40 
X9210 4.40 
X9215 4.40 
X11320 1.55 
09-1355 1.50 
X13555 .39 
09558 .99 
XR567CP .99 
XR567CT 1.25 
XR1370P 1.95 
XR1468C9 3.85 
091488 1.95 
X131489 1.95 

EXAR X 320 
X92587 2.99 

JE22080(B 19.95 093403 1.25 
091808 3.20 094136 1.25 
X92206 4.40 094151 3.95 
092207 3.85 094194 4.95 
092208 5.20 094202 3.60 
X92209 1.75 094212 2.05 
592211 5.25 094558 75 

092212 4.35 XR4739 1.15 
XR2240 3.45 094741 1.47 

RCA LINEAR 
CA3013T 
CA2023T 
CA30ET 
CA3033T 
CA3046N 
CA3O59N 
CA3060N 
CAl(d0T 
CA30B1N 

2.15 
3.25 
2.48 
1.36 
1.30 
3.5 
3.47 
1.25 
2.00 

CA3(W2N 
CA30B3N 
CA30B6N 
CA30B9N 
CA313OT 
CA319T 
CA3160T 
CA3I01N 
CA3600N 

2.00 
1.60 
.8 

3.75 
1.39 
1.25 
1.25 

.59 
3.50 

CALCULATOR 
CHIPS/DRIVERS 

M M5725 12.95 
MM5738 2.95 
DM8%4 2.00 
DM8B65 1.00 
DM8B87 .75 
DM8889 .75 
9374 7-seg. 
LED driver 1.50 
MM5309 4.95 

CLOCK CHIPS 

MM519 4.95 
MM5311 4.95 
MM5312 4.% 
MM5314 4.% 
MM5316 6.95 
MM5318 995 
MM5369 2.95 
MM5387/1998a4.95 
CT 7001 6.95 

MOTOROLA 

MCI408L7 1.95 
MC1409L8 5.75 
MC1439L 2.95 
MC3022P 2.95 
MC3061P 3.50 
MC916(/4416)7.50 
MC921P 3.% 
MC4040P 6.95 
MC4044P 4.50 

TYPE 

1N746 
1N751 
/9752 
19753 
/9754 
19757 
19759 
19959 
1N%5 
195232 
195234 

DIODES 
VOLTS W 

3.3 400m 
5.1 400m 
5.6 400m 

6.2 400m 
88 40011 

90 400m 

12.0 400, 
8.2 40011 

15 400m 
5.6 5000 
8.2 500m 

195235 6.8 50011 
195235 7.5 500th 
195242 12 500m 
195245 15 500m 
1N456 25 40m 
1N458 150 7m 
1N485A 180 10th 
154001 50 PIV 1 AMP 

PRICE 

6/1.00 
6/1.00 
5/1.00 

12/1 00 

TYPE V0LT8 W 

194002 100 PIV 1 AMP 
194003 200 NV 1 AMP 

4/1.00 064004 400 PIV 1 AMP 
4/1.00 194005 600 PN 1 AMP 
4/1.00 1144006 800 PIV 1 AMP 

40.00 1144007 1000 PIV 1 AMP 
4/1.00 193600 50 200m 
4/1.00 194148 75 10m 

4/1.00 1114154 35 10m 
4/1.00 1144733 5 1 In 
4/1.00 1144734 5.6 lo 

28 194735 6.2 10 
28 1144736 6.8 le 
28 111738 8.2 lw 
28 194742 12 1w 

28 194744 15 lo 
26 191183 50 PM 35 AMP 

101184 100 PP/ 35 AMP 
191185 150 PIV 35 AMP 
191186 200 PIV 35 AMP 
191188 400 PIV 35 AMP 

PRICE 
12/1 00 
12/1.00 
12/1 00 
10/1 00 
10/100 
I0/I. CO 

6/1 00 

15/1 00 
12/1 00 

28 

28 

28 

28 

28 

28 
160 
1 70 

1 70 

160 
300 

8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36 pin LP 
40 pin LP 

LOW PROFILE 
(TIN) SOCKETS 

1-24 2549 50100 

.17 .16 .15 

.20 .19 .18 

.22 .21 .20 

.29 .28 .27 

.34 .32 .30 

.37 .36 35 

.38 .37 .36 

.45 .44 .43 

.60 .59 .58 

.63 .62 .61 

14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 

SOLDERTAIL 
STANDARD (TIN) 

1-21 25-49 50100 

27 .5 .24 
.30 .27 .25 
8 .32 .30 

.9 

.99 
L39 
1.59 

.90 
1.5 
1.45 

.42 

.81 
1.15 
1.30 

for 
8 pin SG 

14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 Pin SG 
36 pin SG 
9 pin SG 

SOLDERTAIL (GOLD) 
STANDARD 

1-24 549 50-100 

.39 
9 

.54 

.59 

.A 
L10 
1.65 
1.75 

.45 

.49 

.53 .9 

.75 .69 
1.00 .90 
1.40 1.26 
1.59 1.45 

.35 .31 
.41 
.44 

8 PIn WW 
10pIn WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 Pln WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
1-24 5-9 50100 

.59 .54 .49 

.69 .63 .58 

.79 .73 .67 

.99 
1.19 
1.49 
1.39 
1.69 

2.19 
2.29 

90 

1.00 
1.5 
1.26 
1.53 
1.99 

2.09 

.70 
.81 
.99 

1.23 
1.14 
1.38 
1.79 
1.89 

SCR AND FW BRIDGE RECTIFIERS 
C36D 150 0 4005 500/2910491 51.95 
C36M 35A / 6009 SCR 1.95 

262328 1.84 C 300/1 SCR .50 

MOA 980-1 120 Oa 50V RV BRIDGE REC. 1.96 

MOA 980.3 124 Or 20000 FYI BRIDGE ROC. 1.95 

C10691 .50 TRANSISTORS 293904 
MPSA05 .30 203055 .89 2113905 
MPS3.06 5/1.00 4.4JE3055 1.00 293906 

71597 6/1.00 2043392 5/1.00 294013 
11598 8/1.00 293398 5/1.00 2141123 
40109 1.75 P93567 3/1.00 P94249 
/0410 1.75 PN3568 4/1.00 P114250 
40673 1.75 P53569 4/1.00 294400 
29918 4/1.00 MP53638A 5/1.00 2144401 
2922194 2/1.00 MP53702 5/1.00 264402 
2922214 1/1.00 293704 5/1.00 294403 
2N2222A 5/1.00 MP53104 5/1.00 291409 
PN2222 Piaui 7/1.00 293705 5/1.00 2N5086 
2923694 4/1.00 MP53705 5/1.00 295087 
9452369 5/1.00 293706 5/1.00 295088 
292484 1/1.00 MPS3706 5/1.00 295089 
292906 4/1.00 293707 5/1.00 295129 
2N2907 5/1.00 293711 5/1.00 P99134 

2937244 .85 PN5138 

292925 5/1.00 2N37254 1.00 295139 

MJE2955 1.25 2N3772 225 295210 

263053 2-1 00 293823 1.00 295449 
513903 5'1 00 295951 

4/1.00 
4/1.00 
4/1.00 
411.00 
6/1.00 
4/1.00 
4/1.00 
4/1.00 
40.00 
4/1.00 
4/1.00 
5/1.00 
4/1.00 
4/1.00 
4/1.00 
4/1.00 
5/1.00 
5/1.00 
5/1.00 
50.00 
5/1.00 
3/1 00 
3/1 00 

74LS00 
74L501 
74L502 
74LS03 
74L504 
74L505 
74L508 
74L509 
74LSIO 
74LSi1 
71LS13 
11L511 
74L5I5 
74LS20 
74LS21 
74L522 
74L526 
74LS27 
74LS28 
7/LS30 
71LS32 
71L537 
7/L5/0 
74 L542 
1L547 

.35 74LSOOTTL 74L5139 1.05 
E 74LS51 .29 74LS151 1.05 
.8 7/L554 .29 74L5155 1.05 

11L5% .29 74L5157 1.05 
.42 74LS73 .144 74L5160 1.15 
.42 74L574 74L5161 1.39 
.8 7/L575 .51 71 74LS162 1.25 

71L576 74LSI63 1.39 

.x 74L578 .54 449 74LS164 1.50 

.75 74LS83 1.05 7/LS175 1.25 

.59 7/L585 1.50 1/LSl8l 2.49 
1.5 74 L.5116 .04 71L5160 1.39 

.35 74L500 .71, 7/L5191 1.39 

.8 71L592 .90 74L5192 1.39 

.8 74LS93 .90 74LS193 1.39 

.35 71LS% .9º 74LS194 1.39 

.35 74LS96 1.15 74L5195 1.39 

.8 74L5107 .54 74LS253 1.25 

.35 

.35 
74L5109 
74LS112 

.54 
.64 

74LS257 
74LS58 

1.05 
1.75 

.42 74L5123 1.50 74L5260 .83 

.9 74L515 1.05 74LS279 .90 

.8 74LS132 .99 74LS87 .75 
1.00 74L513ú 74LS368 .75 
1.05 74L5138 1 . 05 74LS670 2.49 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 

ASST. 2 

ASST. 3 

ASST. 

ASST. 5 

ASST.6 

ASST. 7 

ASST. 8R 

10 OHM r2OHM /S UHM 18 OHM 'J OHM 

5 ea. 2/ OHM 23 OHM 39 OHM 47 OHM 56 OHM 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

5 ea. 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

470 OHM 560 OHM 680 OHM 820 OHM IR 

S ea. 1.29 1.51 1.89 2.29 2.76 50 PDS 1.75 
3.39 3.96 4.70 5.61 6.86 

5 ea. 8.29 ION 125 156 185 Sim 1.75 
226 27K 33K 39K 479 

5 ea 56K 669 826 1001/ 108 50 PDS 1 .75 
1509 1809 2206 2106 330K 

5 ea 3909 4709 5600 680K 8209 50 PCS 1.75 
IM 1.2M I.5M 1.80 2.2M 

5 ea. 2.78 3.3M 3.9M 4.75 5.6M 50 POS 1.75 
Includes Resistor Assortments 1-7 (350 PCS.) $9.95 ea. 

50 PCS $1.75 

50 PCS 1.75 

CAPACITOR óSCCAPAC 15 CORNER 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25d 
Calif. Residents Add 8% Sales Tax 1980 Catalog Available -Send 414 stamp 
Postage -Add 5%plus$/ Insurance (if desired) 
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19 !9_14 199_ 1_9 1 99 1630_0:5_10 

pl 05. 04. 03. .0015F .O5 035 
22 pl .05 .04 .03 .00475F .05 .01 .035 
47 8 .05 .04 .03 .0150 .05 .04 .035 

100 pf 05 A/ 03 .0225F .06 .05 .04 
220 pt .05 :01 03 .01750 06 .05 .04 
170 M.06 .04 .035 .15f 12 .09 .075 

1MVOLT MYIAR RIM CAPACITORS 
.001m1 .12 .10 .07 .022m1 .13 .11 .08 

.0022 .12 .10 .07 .047m1 .21 .17 .13 

.004701 .12 .10 .07 .imi 27 .23 17 

.01m1 12 10 .07 .220m1 33 .27 .22 
+29% D11410 TANTALUMS 1601301 CAPACITORS 

.15/35V 
.39 .31 5 1.5/89 A1 .33 .5 
.39 .31 .5 2.2/35/ SI .41 .33 

.22/350 .39 .31 .5 3.3/259 .53 .43 .34 

.33/359 .39 31 .5 /.7/256 .63 1 .11 
47/86 .39 .31 .25 6.825V .79 .63 .50 

15256 1.39 1.12 .89 

1.0/359 . ó 31 
-2, 

22/6V .79 .63 .50 

MNMTURE ALUMINUM ELECTROLYTIC CAPACITORS 

.47/505Ii1.1SE .13 .10 .47/25V 
RWIÌS13 

.10 
1.0/50 .18 .14 .11 .47/506 16 .14 .11 

3.3/509 .14 .12 .09 1.0/169 15 .13 .10 
4.7/250 .15 .13 .10 1.0250 18 .14 .11 
10250 .15 .13 .10 1.0/500 16 .14 .11 
10/509 .16 .14 .12 4.7/16V 15 .13 .10 
22/25V .17 .15 .12 4.7250 15 .13 .10 
22/506 24 .20 .18 /.7/506 16 .14 .11 
47/25V .19 .17 .15 10/169 14 .12 .09 
17ß09 .25 .21 .19 1025V 15 .13 .10 
100259 24 .20 .18 10/500 18 .14 .12 
100/50V .8 30 .8 47/50/ 24 .21 .19 
220259 .32 .5 25 100/18V 19 .15 .11 
220/50V .45 .11 .38 10625V 24 20 18 
47025V .33 .29 27 100/50V 35 .30 .28 
1000/160 .55 .50 45 220/16V 23 17 16 

2200/155 70 62 .55 470255 31 .28 .26 
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\b, Picks up elusive metal parts or tools 
in hard -to -reach places. 

EXTENDS TO 26%" - ROTATES 360° 
STRONG, LIFETIME MAGNET 

MRT-2281 $3.95 

MINIATURE SCREWDRIVER 

435" 

RUGGED CONSTRUCTION 
100(000F USES - 1/8 TIP 2/$1.00 

MAGNETIC RETRIEVER TOOL 
18111111111111111 

G MI= CONTINENTAL SPECIALTIES 

LOGIC PROBE KIT 

liwo" 

SPECIFICATIONS 
Input Impedance: 300,000 Ohms. 
Thresholds: "Lo" 30%Vcc - "Hi" 70%Vcc 
Maximum Speed: 300 nsec., 1.5MHz 
Input Protection: -150VDC continuous 117VAC 
for 15 sec. 
Power: 30mA @5V - 40mA @ 15V - 25V max. 
reverse voltage protected; 36" cable with color 
coded clips included. 
Operating Temp.: 0-500C. 
Dimensions: 5.8L x 1.0W x 0.7D in. 
(147 x 25 x 18mm) 
Weight: 30 oz. (85 gm) 

LPK-1 $21.95/Kit 

Proto Clips 
14 -PIN CLIP PC -14 .... $ 4.50 
16 -PIN CLIP PC -16 .... $ 4.75 
24 -PIN CLIP PC -24 .... $10.00 
40 -PIN CLIP PC -40 .... $16.00 

Proto Boards 
PB -6 $17.95 
PB -100 19.95 
PB -101 22.95 
P8-102 26.95 
PB -103 44.95 
PB -104 55.95 
PB -203 99.95 
PB -203A 155.00 
PB -203A -Kit . , 131.00 

Jumbo 6 -Digit Clock Kit 
Four .630"55. and two .300 -ht. 
common anode dIsplays 
Uses MM5314 clock chip 
Swltchas for hours, minutes ana hold functions 
Hour, easily viewable to 30 feet 
Simulated walnut case 
115 VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 

*Size: 6A x 3w x Ike 

J E 747 $29.95 

JE701 

Bright .300 ht. comm. cath- 
ode display 
Uses MM5314 clock chip 
Switches for hours, minutes 
and hold modes 
Hrs. easily viewable to 20 ft. 

Simulated walnut case 
115 VAC operation 

12 or 24 hr. operation 
Incl. all component., Case & 

wall transformer 
.Size: 6 3.1 /13" x 1%" 

6 -Digit Clock Kit $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink _ - 
provided. PC board con- _ 

- 

struction. Provides a solid - 
1 amp @ 5 volts. Can supply up 
to a5V, a9V and m12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3%" x 5" x 2"H 

JE200 $14.95 

ADAPTER BOARD 
-Adapts to JE200- 
±5V, ±9V and ±12V 

DC/DC converter with +5V input. Toriodal hi - 
speed switching XMFR. Short circuit protection. 
PC board construction. Piggy -back to JE 200 
board. Size: 31/," x 2" x 9/16"H 

JE205 $12.95 

MICROPROCESSOR COMPONENTS 
10109/50808 SUPPORT DEVICES 

8080A CPU S 7 95 

8212 8 -Bit Input/Output 3.25 
8214 Pretty Interrupt Conte 595 
8216 Bi -Directional Bus Driver 3.49 
8224 Clock Genialer/0rrver 395 
8226 Bus Deer 3.49 
8228 System Controller/Bus Driver 4.95 

8238 System Controller 5.95 
8251 Prob. Comm. 1/0 (USAR7) 7.95 
8253 Prob. Interval Timer 14.95 
8255 Prop. Penph. 1/0 (PPI) 9 95 

8257 Prob. DMA Control 19.95 
8259 Prob. leterr pt Control 19.95 

8800/180e SUPPORT DEVICES 
000800 MPU 814.95 
MC6802CP MPU an/5 Clock and Ram 24.95 
MC6810API 12808 Slane Ram 5.95 
MC6021 Padph. ''Met Adapt (MC6820) 749 
MC6828 Pnonty entente Controller 12.95 
MC6830L8 /024v8 90180M (11088430-8) 14.95 
MC6850 Asynchronous Comm. Adapter 7.95 
MC6852 Synchronous Serial Data Adapt. 9.95 
MC6860 0-600 bps reel MODEM 12.95 
MC6862 2400 bps Modulator 14.95 
MC6880A Quad 3 -State Bus Trans. IMC8T261 2.25 - MICROPIOCE530R CHIPS-MISCELIAMEDUS- 
Z801780CI CPU $13.95 
710.01780-T CPU 15.95 
CDP1802 CPU 19.95 
2650 MPU 19.95 
6502 CPU 11.95 
8035 8 -Bit MOU walack. RAM. I/O Imes 19.95 

P8085 CPU 19.95 
7MS9900JL 16-13e CPU w/hardware. mu&py 

8 aale 49.95 
SNIFF REGISTERS 

MM500H Dud 25 Bit Dynamo 8.50 
MM503H Dual 50 Dynamic 50 

MM504H Dual 16 Bit Static .50 

MM536H Dual 100 BK Static 50 
005/0H Dual64 98 Accumulator 50 

1405016H 500/512 Bit Dynamit .89 
25047 1024 Dynamic 3.95 
2518 Hex 32 Bit Static 4.95 

2522 Dud 132 Mt Static 2.95 

2524 512 Static 99 

2525 1024 Deane 
2527 Du& 256 Bl Slane 
2528 Dual 250 Slane 
2529 Dual 24C 811 Static 
2532 Quad 8088 Static 

3341 Fifo 

7415670 484 Ro ster Fiie(TriStatel 

A.51.5.1013 305 BALD 

(ABTS 

2.95 
2.95 
4.00 
4.00 
295 
6.% 
2.49 

5.95 

MIC8OPROCESSOR MANUALS 

M.280 User Manual 

M-CDP1802 User Manual 

M-2650 Use Manual 

57.50 
750 
5.00 

ROM'S 

2513121401 Character Generator(upper case) 59.95 
2513(3021) Character Generalor(lower case) 9.95 
2516 Character Generator 10.95 
MM5230N 2048.011 Read Only Memory 1.95 

MM'S 
1101 256%1 Slane 51.49 
1103 1024x1 Dynamic 99 

21058101) 25604 Sex 395 
2102 1024%1 Static 1.75 

21112 ' 1024X1 Static 1.95 

2111(8111) 25604 Stab. 3.95 
1712 256X0 Static MOB 4.95 
2114 102404 SOSc 45085 795 
211Q 102404 Static 450ns low power 10.95 
2111-3 102404 0051 300ns 10.95 

21111-3 1024%d Sat¢ 300ns low power 11.95 

5101 256%4 Static 7.95 
5280/2107 409681 Dynamo 4.95 
7489 16x4 Static 1.75 
745200 256%1 State instate 4.95 

93421 25601 Static 295 
UPD414 /K Oynamlc 16 81 4.95 

(MK4027) 
UPD416 16K Dynamic 16 pin 250e 9.95 

(MK4I16) 
7054044. 4K Slane 14.95 

45111 

TMS4045 102404 Stab. 14.95 

2117 18,38401 Dynamic 35Ons 9.95 
(house marked) 

MM5262 2KX1 Dynamic 4/1.00 

PROM'S 

17024 2048 FAMOS 55.95 
7161NTEL 160' EPROM 59.95 
052516 16K' EPROM 39.% 

2716) 'Requires smelt +5v power soppy 
MS2532 40X8 EPROM 89.95 

708 8K EPROM 10.95 
716 T.I 16K- EPROM 29.95 

-'Requires 3 teepee. -5V. +5V, 012V 

203 2048 FAMOS 14 95 

6301-1(7611) 1024 instate &polar 3.49 
6330-1(7602) 256 Open C Begat 2.95 
2523 32X8 Open Collector 3.95 

820115 4096 5a14, 19.95 

820123 32%8 Tristate 3.95 

4186 512 TTL Open Collector 9.95 

74188 256 TTL Open Colleqlo, 3 95 

745287 1024 Spa 2.95 

JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES: 
Full 8 bn latched output for micro- 
processor use 

3 User Oebne keys wite one betel e- 
atable opt,. 

went a Denna end proud« Mr all 19 

keYs 
LED readout to vent' ernes 
Easy Intedapng with standard 16 Ore 

IC connector 
Om +5VDC rebutted for «Malhone 

FULL 8 BIT LATCHED OUTPUT -19 KEYBOARD 
The JE600 Encoder Keyooara protides two separate hexadecimal 

des produced Korn squennal ley enures to allow direct prop- 
ra ming for 6 01 mlpoprocessor or 8 bd memory erne Three 

131 aadlnnal keys are pmtided IOr user °ne,atens oils one hareng 
a instable output eyelet* The outputs are ltched and montreed 
with LED readouts. Aise included is a ley entry shots 

JE600 $59.95 
Hexadecimal Keypad only S14.95 

DIGITAL 
THERMOMETER KIT 

.40 
Dual semeurs -switching control for In 
door/outdoor or dual monitoring 
Continuous LED .8" ht. display 
Range: -400F to 199°F / -40°C to 100°C 
Accurecv: t1° nominal 
Sat for Fehranhait or Celsius reading 
Sim. walnut case - AC wall adapter incl. 
Size: 3-1 /4"H x 6-5/8"W it 1.3/8"D 

JE300 $39.95 

62 -Key ASCII Encoded Keyboard Kit 

The JE610 62 -Key ASCII Encoded Keyboard 
Kit can be interfaced into most any com- 
puter system. The JE610 Kit comes com- 
plete with an industrial grade keyboard 
switch assembly (62 keys), IC's, sockets, 
connector, electronic components and a 

double -sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA 
and -12V @ 10mA for operation. 

FEATURES: 
60 Keys generate the full 128 char- 

acters, upper and lower case ASCII 
set 
Fully buffered 2 user -define keys provided for 
custom applications 

Caps lock for upper case only 
alpha characters 
Utilizes a 2376 (40 pin) encoder 
read only memory chip 
Outputs directly compatible with 
TTL/DTL or MOS logic arrays 
Easy interfacing with a 16 -pin dip 
or 18 -pin edge connector 

JE610 $79.95 
62 -Key Keyboard only. ,$34.95 

HICKOK LX303 Portable LCD Digital Multimeter 

snd ÁePa.r-,...,..w.<t..o.,..r>.h,ra...r 
,, 

n°- ww.nanc 
terry 

o, .. y Ar..,,... 
. ex._n. M1s':,r..w. 

;.J°he.aa,e.,>.a°, nweaaM,,.,,t,..-r°....,..,. 

LX303 
PAP NO. 

Rc.3 
CC3 
vP.10 
VP -00 
C5 

Digital Multimeter $74.95 

115V AC ADAPTER 
PADDED CARRY ING CASE ... 
SKI DC PROBE ADAPTER IUp ,0 10K 
VOUA DC PROBE 

0 A,ny OC Current Shunt. 

7.5o 
7 50 

1a95 
3500 
la 95 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 254 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available -Send 41! stamp 
Postage -Add 5% plus$1 Insurance (if desired) 
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The Incredible 

"Pennywhistle 103"+ ebb 
$139.95 Kit Only 

The Pennywtlt6e 103 rs apaSe of recording data to and from audio lape without 

critical speed requirements for the recorder and dis able to commumate erectly wire 

another modern ana terminal for telephone "hamming' and communean0ns In 

additron, d is /tee of creel adjustments and Is bufh with non-prensron. readily evadable 

pans 
Date Transmission Melted Frequency -SAM Keyng. full -duplex (had duplex 

selectable) 
Maximum Den Ran 300 Bat. 
Dan fennel Asynchronous Serial (return to mark level required 

between each ar). 
Receive Channel Fre.uennee 2025 HT /or sacte. ce. 2225 HT for mark. 
Transmit Channel Freµefules 5waeh selectable. the (normal) = 1070 sate, 

1270 mark. High = 025 space. 2225 mark 
Receive &mulling - 46 Ohm accoustealy coupled 
Transmit Level -15 Ohm nom mal. Ad/uslabie from -6 dbm 

to -20 dbm. 
Recent. Frequency Telmenee . _Frequency reference automatically adlusts to 

Lbw for operatnn between 180011r and 2400 Hz 

Digital Data Interlace EIA RS232C or 20 rest current loop (reserver Is 

optesoaed and nompobn. 
Power Requirement 120 VAC. ºIngle phase. 10 Ware 
Physical All components mount on a angle 5 by 9" 

Need proud board. Al components Include 
Ratures a VOM Audio 0svlator, Frequency Counter andrer Os/lbscape to align 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 
Kit comes complete with: 

8 each UPD416-1 116K Dynamic Rams 1250NS 
Documentation for co ion 

TRS-16K $75.00 

cs 
JUST RJJ p pray 
30 AWG wire .025" square posts 

Daisy chain or Built-in cut off 
point-to-point Includes 50 ft. wire 

No stripping or slitting required - 
just wrap 

Will 
Pan No. Cob.. Prig 
JW-1-B Blue $14.95 
JW-1-W White 14.95 
JW-1-Y Yellow 14.95 
JW-1-R Red 14.95 

JUST WRAP- Replacement Wire 
Pen No. 

R -J W -B 
R-JW-W 
R-JW-Y 
R-JW-R 

Color Pon 
Blue 50 ft. roll $2.98 
White 50 ft. roll 2.98 
Yellow 50 ft. roll 2.98 
Red 50 ft. roll 2.98 

JUST WRAP'" Unwrap Tool $3.49 

kW 
Vacuum Vise 
Vacuum -based light -duty 
vise for smell components 
end aesemblias. ABS con- 
struction. 119" laws, I:" 
travel .Can be permanently 
Inetalled. 

VV -1 $3.49 
ADJUSTABLE WRENCH 

LO) 
Two Sizes: 6" and 10" 
Professional Quality 
Chroma Vanadium Steel 

6"- AW-6.. $4.95 10"- AW-10.. $6.95 

JOYSTICK 
VIDEO CONTROLLER 

INSIDE PE... 

IDEAL FOR ALL VIDEO GAMES OR REMOTE CON- 
TROL PROJECTS 

SMALL CASE SIZE: 1-1/2"H x 2.3/8"W x 4-5/16"L 
2 MINIATURE POTENTIOMETERS -40K OHM EACH 
SPST PUSH BUTTON CONTROL 
5 -WIRE CONNECTION CABLE -5 FEET LONG 
RUGGED PLASTIC CASE 

JVC-40 $4.95 each 
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INTERNATIONAL ELECTRONICS UNLIMITED 
JUMBO RED LED 10/$1.00 

.20" diffused 
25/$2. 

SUBMIN RED LED 
.125" diffused 100/8700.50 

JUMBO GREEN LED 7/81.00 
.20" diffused 

25/$2.65 
SUBMIN GREEN LED 

.125" diffused 100/$9.75 

.4" ORANGE LED DISPLAY $1.19ea 
7 segment RHD 10/$7.95 

MAN4610 - common anode 25/$17.50 
MAN4640 - common cathode 100/865.00 

4" ORANGE overflow +1 $.89ea 

MAN4630 - common anode 10/85.95 

1! 
DIODES 

104148 
1N4001 
104007 

.3" RED LED DISPLAY $.99ea 
7 segment RHO 10/87.95 

XAN72(MAN72 equty) 25/517.57.5 0 

cannon anode 100/$65.00 

4001m 15/$1.00 100/85.00 
rectifier 12/$1.00 100/$7.00 
rectifier 10/81.00 100/89.00 

.3" RED LED DISPLAY $.79ea 
7 segment RHD 10/56.95 

NSN74R common cathode 25/816.25 
100/859.00 

POLYESTER FILM CAPACITORS - 1009 0 10% 

EA. PK-10 PK-100 EA. PK-10 

.001uf 5.15 .95 6.50 .033uf 0.20 

.0015uf .15 .95 7.50 .047uf .20 
.0022uf .15 .95 7.50 .068uf .25 
.0033uf .15 .95 7.50 .1uf .30 
.0047uf .15 .95 7.50 .15uf .35 
.0068uf .15 .95 7.50 .22uf .40 
.Oluf .15 .95 7.50 .33uf .45 

.015uf .15 .95 7.50 .47uf .50 

.022uí .15 .95 7.50 
TOTAL QTY. 1000 pcs. -10%, 5000 pcs. -15% 

PK-100 ,5" RED LED DISPLAY $.89ea. 
1.00 10.00 7 segment RHO 10/87.75 
1.15 10.50 FND500 Comm Cathode 25/617.00 
1.30 12.00 100/862.00 
1.75 13.50 
2.25 14.00 TIMER 5.65ea. 
2.55 20.00 555 8 pin DIP 

100/55.5050 2.75 25.00 

3.50 30.00 
DLL TONE DECODER $.99ea. 
567 8 pin DIP 10/$8.55 

100/$80.00 

CERAMIC DISC CAPACITORS - 50V 

1pf 22pf 56pf 120pf 270pf 820pf .0047uf 
5pf 27pf NApf 150pf 390pf .001uf .Olaf 
7pf 33pf 82pf 180pf 470pf .0015uf .015uf 
lOpf 47pf 100pf 220pf 600pf .003uf .022uf 

.030uf TRANSISTORS 

.050uf 2N3904 NPN TO -92 10/$1.50 .luf 
203906 PNP TO -92 25/83.00 

100/511.00 
1pf - .050uí . 1 of 
Total EA. PK-10 PK-100 EA. PK-10 

10000 8.20 1.00 6.50 .25 1.25 
1000- .20 .85 6.00 .25 1.10 

PK-100 
METAL FILM RESISTORS 1%9060 9.00 50 PPM 1/4w std. decade values 8.00 
10 475K, 1M 1/8w ohm - ohm only 

DART 1602B $3.95ea 10/835.00 100/$275.00 Total Qty. Each pk-10 pk-25 pk-100 

CLOCK CHIP MM5375AA 81.95 
4-6 digit 60hz 12hr 10/$17.50 
alarm 24 pin 100/$150.0r/4wor 

1-999 $.25 1.75 2.25 7.50 
1000- .25 1.50 2.10 7.25 

FILM RESISTORS LUD7ll6 1/2w 
- 5.6M ohm 56M ohm - 15M ohm 1/2w only 

Each pk-10 pk-100 pk-1000 
0 $.10 .45 3.00 

.10 .40 2.50 20.00 

VOLTAGE COMPARATOR $.69ea 
I LM311 8 pin DID 10/$5.90 

700/547.50Qty. 
CLOCK CHIP 1415385N $1.65ea 
4 digit 50/60hz 12hr 10/$12.50 
alarm 40 pin 100/8100.00 

1000- 

Payment by check, M.O., UPS -COD, M/C 

or VISA. Add $1.00 shipping/handling 
in US, Canada & Mexico. Other countries 
81.00 + 5% of order. California residents 
add sales tax. Minimum order $10.00 

QUAD PROGRAMMABLE OP AMP $1.75 
X94202 16 pin DIP 10/815.00 

100/5125.00 

INTERNATIONAL ELECTRONICS UNLIMITED 
' IC BREADBOARD . E.00 225 Broadway Jackson Ca 95642 

iTs'17rí1'1 l- O/$10' 
100/875.00 phone 209 223 3870 

CIRCLE 27 ON FREE INFORMATION CARD 

T o 1 I 
ELECTRONIC SúgERMAJt_E`ET 
P.O. BOX .19 - (DEPT R4) LYNN FIELD,MASS. 01940 

Phone orders (617) 532-2323) - Use your Charge Card - Visa -MC -AE 
TERMS: Add Postage; No. C.O.D.'S.- $10.00 Minimum Order 

POWER SUPPLY KIT 
en 21 INPUT 

tt 

115 VOLT 
16H2. 

We supply all electrical and electronic 
parts, you supply labor & mechanical 
parts, tools, & case. 
Battery Charger 12VDC, 20A, 20 Lbs 7C70005. . (20A) . . $19.50 Battery Charger 12VDC, 15A, 15 Lbs. 
9C0089. . .(l5A). . 514.50 
Ni -Cad Battery Charger K:t, Super Buy! Up to 35VDC, 500Ma. 
Sh. Wt. 5 Lbs.. . .7C70243. . . $6.00 Logic P.S. Kit. SV, IA. Rested. 56.00 
7C70267 
S TO 24VDC Reeled & adjustable, 
S amps. Sh. Wt. 15 Lbs. 
6M1603gj - - S( all 

AM/FM-MPX STEREO RECEIVER 
Close-out special ' watts (RMS)/ 
channel *Tape inputs Phono inputs 
Fully wired & ready to install in cab- 
inet or wall *Cabinet available *Just 
add speakers to operate 4 channel/ 
quad outputs available *Complete jaw 

panel & many. other extras. L.P. was 
$199.95. IC/FET. Sh. Wt. 7 lbs. 
@ = 12 wts 9X0538 $49.88 
@ = 8 wts 9X0296 $39.89 

3 -WAY SPEAKER KIT- $49.88/pr 
Famous mfr. has cabinets not assembled 
but all routed, just "smap 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 
speakers good for 35 Watt (RMS), 
terminals, ducted port, grill stuff, & in- 
structions. Size: 17"Wx10%"Hx9%"O. 
2 for $49.88 9AB0460 $49.88/pr. 

r 10% OFD ON ALL ORDERS 

",eepqt, 
d' 

Il1Tl.edrel 

t: 

ELECTRONIC TIMER BOARD 
Microwave oven timer board - req's 
3 x 8 switch matrix. Make a 4 digit 
timer -runs on 115V 60Hz with data. 
Turn things on or off, up to 3.33 hrs. 
Sh. wt. 8 oz. D9C50434 $4.88 
3 for $12.88 09CS0434 512.88/3 

9'' COMPUTER 
MONITOR (Conrad) 
Must be modified 
for sync. with data 
used. L.P. $200.00- 
(green-phosphorl- 
Sh. wt. 25 lbs. OTV 
LTD - 91360154 
ONLY $38.88!!!!!! 

COMPUTER DESK (For above) - 

$28.88...36" x 24" x 28". - 9220482 
ONLY $28.88! 
KEYBOARD also- 9130159 - $28.33 

"AUTOMATIC RADIO" - SAVE $51.07) 
AM/FM CAR RADIOS 

These puchbutton radios with front/rear 
speaker control & power antenna switch/ 
burglar alarm control are completely built 
up in Japan, but to get a low custom rate 
the radio was assembled in Japan less dial 
& face plate & Pointer. We supply stuff to 
put together a complete radio - all in 
foam packed boxes from Japan. Made to 
sell for $79.95 each - 

Sh. Wt. 12 lbs. 9DS0376 $38.88 ea. 

Car Stereos - IfDS0402 $49.88 

Send for FREE cat'I. --visit our stores, 
177 Washington St., Peabody, MA, or 
Towne Dumpe 777 So. Willow St., 
next to Woolco, Manchester, NH. 

of over $10.00 from this ad! 
1 

CIRCLE 18 ON FREE INFORMATION CARD 

ALARM CLOCK KITS: 
4 Digit .5" 

Here it is! The first of several quality kits we have been asked 
for: Here is what you get - unbelievable as it may sound... 

National - 5375AA Clock Chip 
Bowmar Clock Stick Readout (L.E.D.) 4 digit - 1/2" 

1 

1 

13 

2 

2 

1 

4 

1 

2 

29 
1 

1 

Transitors 
Push Buttons for time set 
Toggle Switches for alarm 
Filter cap 
1N4000 series diodes 
1N4148 
Disc caps 
Resistors 

NEWS 

$9.99 
P.C. Board $2.25 

Transducer (Speaker) for Alarm Plug In 

LED Lamp for alarm indicator Transformer $1.50 
Case - $3.50 

D.C. MODEL 
Same as above except it includes 60 Hz timebase. 

This Kit Includes: 
co 1 National 5375AA Clock Chip 
C) 1 Bowmar Clock Stick Readout - (L.E.D.) 4 digit - 1/2" 
O 12 Transistors 
1- 2 Push Buttons for time set NEW1 
w 2 Disc caps 

Ea '` 
w 271 Resistors 

2.75 p 1 MOV K,OOpG $1 
O 1 60 Hz time base 
Q ¢ P.C. Board $2.25 Case - $3.50 

114 

*********** 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 

FACTORY PRIME 
BI - Polar LED 59C ea. or 10 for $5 

LAB -BENCH VARIABLE POWER SUPPLY KIT 
5 to 20 VDC at 1 AMP. Short circuit protected by current 
limit. Uses IC regulator and 10 AMP Power Darlington. Very 
good regulation and low ripple. Kit includes PC Board, all 
parts, large heatsink and shielded transformer. 50 MV. TYP. 
Regulation. $15.99 KIT 

5-14 v -D -c' BETTER BEEPER 
Two audio oscillators - a low frequency pulse oscillator - 

either or both audio frequencies can be shifted (warbled) or 
pulsed on and off. Constant tone capability. Any combina- 
tion of pulses and warbles or tones. 17/8" D X 13/4" ALARMS - 
TOYS - TESTING - ETC. Complete 3 for $9 

MICRO MINI 
TOGGLE SWITCHES ( _ 99C 

6 for $5 with hardware. Ipso 

. 

EACH 

16K DYNAMIC RAM CHIP 
WORKS IN TRS-80 OR APPLE Il 

VERY LIMITED STOCK! "MAGAZINE SPECIAL" - 8/$79.50 

Digital Research: Parts 
(OF TEXAS) 

P.O. BOX 401247B GARLAND, TEXAS 75040 (214) 271-2461 

TERMS: Add 50C postage, we pay balance. Orders under $15 add 750 handling. 
No C.O.D. We accept Visa, MasterCharge and American Express cards. Tex. 
Res. add 5% Tax. Foreign orders (except Canada) add 20% P&H. 90 Day Money 
Back Guarantee on all items. Write for our free catalog full of many 
bargains. 

www.americanradiohistory.com



AVAILABLE NOW! ONLYS3 95 
Add 51.00 for shipping 

JAPANESE TRANSISTOR SUBSTITUTION MANUAL 

An irvoluoble Joponese 10 Japonese 
subsnrunon guide for opproxlrnareN 
3J00 rron9srors 

' Covers the 25.4 250 25C and 
25D se+les 

Inrroducnp,' irlcludes o golde 
ro urldersrorxling Japanese 
rronesrors 
A 90 pope Sr' by 11 sot, 

coser book 

PARTS PROCUREMENT PROBIMS 
4,1 

FUJI-SVEA Has the Largest Inventory 
of Original Japanese Parts Anywhere 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
TYPE 25 -UP 10-24 

2SA 473 .45 .55 
2SA 483 2.00 2.20 
2SA 484 1.50 1.75 
2SA 485 1.40 1.60 
2SA 489 1.10 1.25 
2SA 490 .70 .80 
2SA 493 .45 .53 
2SA 495 .30 .35 
2SA 496 50 .64 
2SA 497 1.00 1.20 
2SA 505 .50 .64 
2SA 509 .30 .35 
2SA 525 .50 .64 
2SA 530 1.50 1.70 
2SA 537A 1.50 1.70 
2SA 539 .40 45 
2SA 545 .45 .53 
2SA 561 30 .35 
2SA 562 .30 .35 
2SA 564A .20 27 
2SA 565 .70 .80 
2SA 566 2.50 2.70 
2SA 606 1.00 1.20 
2SA 607 1.10 1.25 
2SA 624 .70 .80 
2SA 627 3.10 3.30 
2SA 628 .30 .35 
2SA 634 .40 .45 
2SA 640 .30 .35 
2SA 642 .30 .35 
2SA 643 .30 .40 
2SA 653 1.90 2.10 
25A 659 .35 .40 
25A 661 .50 .64 
2SA 663 3.65 3.80 
2SA 666 .35 .40 
2SA 671 .80 .90 
2SA 672 .30 .35 
2SA 673 .35 .40 
2SA 678 .35 .40 
2SA 679 4.20 4.40 
2SA 680 4.20 4.40 
2SA 682 .80 .90 
2SA 683 .30 .35 
2SA 684 .35 .4 
2SA 695 .40 .5 
25A 697 .40 .5 
2SA 699A .50 '.64 
2SA 705 .40 .".53 
2SA 706 .85' 1.00 
2SA 715 .60 70 
2SA 719 .30 .35 
2SA 720 .30 35 
2SA 721 .30 35 
2SA 725 .30 35 
2SA 726 .30 ,' .35 
2SA 733 .20 27 
2SA 738 40 .53 
2SA 740 15 1.70 
2SA 743A 8 1.00 
2SA 744 4 4.40 
2SA 745R 3. 0 4.00 
2SA 747 4 0 4.40 
2SA 748 .70 .80 
2SA 750 .35 .40 
2SA 755 .80 .90 
2SA 756 2.30 2.40 
2SA 758 3.40 3.55 
2SA 764 3.80 4.00 
2SA 765 3.10 3.30 
2SA 774 .40 45 
2SA 777 50 .64 
2SA 794A 60 70 
2SA 798 50 55 
2SA 814 70 80 
2SA 815 60 70 
2SA 816 .50 64 
2SA 818 70 80 
2SA 837R 2.50 2.70 
25A 839T 1.30 1.45 
2SA 908 8.60 8.80 
2SA 913 .70 .80 
2SB 22 .30 .35 
2SB 54 .20 .27 
2SB 55 .40 .53 
2513 75 .35 .40 
2SB 77 .35 .40 
2SB 173 .30 .35 
2S8 175 .20 .27 
2SB 176 .30 .35 
2SB 178 .35 .40 
2SB 186 .20 27 
2SB 187 .20 .27 
2513 202 1.10 1.20 
2SB 220 .90 1.10 
2SB 303 30 .35 
288 324 .30 .36 
2SB 337 1.40 1.80 

1-9 TYPE 25 -UP 10-24 1-9 

.60 
2.50 
1.95 
1.80 
1.40 

.90 

.59 

.40 

.70 
1.30 

.70 
.40 
.70 

1.90 
1.90 

.50 

.59 

.40 

.40 

.30 

.90 
3.00 
1.30 
1.40 

.90 
3.60 

.40 

.50 

.40 

.40 

.45 
2.40 

.45 

.70 
4.20 

.45 
1.00 

.40 

.45 

.45 
4.90 
4.90 
1:00 

2SB 346 .30 
2SB 367 1.10 
258 3688 1.80 
258 379 .70 
2S8 381 .30 
2SB 400 .30 
2513 405 .30 
258 407 .80 
2SB 415 .30 
2SB 434 .80 
2SB 435 .90 
2SB 440 .40 
258 449 1.30 
2S8 461 .90 
25E1 463 .90 
2SB 471 1.1 
2S8 472 
258 473 
2SB 47 0 
258 4 .90 
2SB .60 
2S8 5r :. .80 
258 509 1.10 
2SB 511 70 
2SB 514 " .70 
2SB 523 .70 8 526C.', 70 

B 527 90 
B 528D - .70 

2SB 530 
2SB 531 
2SB 5 
2SB 
2S8' 
2S8`541 
2S8 554 
2S8 556 
2SB 557 

3.20 
1.80 
1.00 
1.00 
3.20 
3.20 
5.00 
3.28 
2'10 

258 56113 .35 
2SB 564 .40 
2SB 595 1.10 
2SB 595---- -'t10 800 5.00 

C 183- " ._ ..40 
C 184- - .00 
C-- 1 30 

70 2SC.283 .40 
59 2SC 284 80 

1.10 2SC 317 40 
80 2SC 352A 2.00 
40 2SC 353A 1.40 
40 2SC 367 .60 
40 2SC 369 .30 
40 2SC 370 .20 
.40 2SC 371 .30 
.30 2SC 372 .20 
.59 2SC 373 .20 

1.90 2SC 374 30 
1.10 2SC 375 30 
4.90 2SC 377 30 
4.40 25C 380 20 
4.90 2SC 381 35 

, .90 2SC 382 35 
.45 2SC 383 35 

1.00 2SC 387A 35 
2.65 25C 388A 40 
3.90 2SC 394 .20 
4.40 2SC 403 .30 
3.60 2SC 430 50 

50 
2SC 454 .30 

0 2SC 58 .20 
80 2SC 460 35 
60 2SC 461 35 
90 2SC .60 
80 2SC 4861 1.30 
70 2SC 482 1 10 
90 2SC 484 1 30 

2.90 2SC 485 1 30 
1.60 2SC 486 1.30 
9.80 2SC 93 3.00 

.90 2SC 95 45 

.40 2SC 96 45 

.30 2SC 97 110 

.59 2 C 9 35 

.45 C 50 L30 

.45 

.40 517A 50 

.30 C 535 .30 

.40 2SC 536 30 

.45 2SC 537 30 

.30 2SC 627 1 30 

.30 2SC 631 35 
1.30 2SC 632A 35 
1.20 2SC 634A .35 

.40 2SC 680 1.90 

.40 2SC 681A 3.00 
1.80 2SC 684 80 

.35 
1.25 
2.00 

.80 

.35 

.35 

.35 

.90 

.35 

.90 
110 

53 
145 
1.10 
1.10 

-1.25 
2.50 

.90 

.80 
1.10 

.70 

.90 
1.20 

80 
.80 
80 

.80 
1 10 

80 
80 

3.40 
2.00 
1.20 
1.20 
3.40 
3.40 
6.00 
340 
2 50 

40 
.53 

1.40 
140 
5.00 

.53 

.35 

.53 

.90 

.53 
220 
1.60 

.70 

.35 

.27 

.35 
.27 

.35 

.35 

.35 
.27 
.40 
40 
40 
.40 
53 
27 
35 
.64 
35 
27 
40 
40 
70 

1 40 
1 25 
140 
1.40 
1.40 
3 20 

55 
55 

1 25 
40 

140 
90 

2 70 
35 
35 
35 

145 
40 
.40 
.40 

2.10 
3.25 

.90 

.40 
1.40 
2.25 

.90 

.40 

.40 

.40 
1.00 
.40 

1 00 
1 20 
.5'3 

1 60 
1 20 
1.20 
1.40 
2.80 
1.00 

.90 
1.20 

1R10 
1 30 

90 
90 
90 
9t) 

1 20 
90 
.90 

3 70 
2.25 
1.30 
1.30 
3.70 
3 70 
6 60 
3 70 
280 

.45 

.59 
1.50 
1.50 
660 

59 
59 
40 
59 

1 00 
59 

2.50 
1 80 
.80 
.40 
.30 
.40 
.30 
.30 
.40 
40 
40 

.30 
45 g 
45 
45 

-.45 
.59 
.30 
.40 
70 
.40 
30 
45 
45 
89 

1 50 
1.40 

1 50 
1 517 

1 50 
3.40 

68 
60 

1 40 
45 

1 50 
1 08 
3 00 

40 
40 
40 

1 60 
45 
_45 
45 

2.40 
3.50 
1.00 

TYPE 25 -UP 10-24 

2SC 693F .20 
2SC 696 1.00 
25C 708 130 
2SC 710 .20 
2SC 711'' .20 
2SC 712 .20 
2SC 715 30 
2SC 717 
2SC 727 
2SC 730 
2SC 731 
2SC 732 
2SC 733 
2SC 734 
2SC 735 
2SC 738 
2SC 756 
2SC 756A 
2SC 763 
25G 772 
2SC 773 
2SC 774 
2SC 775 
2SC 776 
2SC 777 
2SC 778 
2SC 781 
2SC 783 
2SC 784 
2SC 785 
25C 789 
2SC 790 
2SC 793 
2SC 799 
2SC 828 
2SC 829 
2SC 830H 
2SC 838 
2SC 839 
2SC 853 
2SC 867 
2SC 867A 
2SC 870 
2SC 871 
2SC 895 
2SC 897 
2SC 898 
2SC 900 
2SC 923 
2SC 929 
2SC 930 
2SC 941 
2SC 943 
2SC 945 
2SC 959 
2SC 971 
25C 982 
25G 983 
2SC 1000 
2SC eo12 
25C 11013 
2SC 1014 
2SC 1017 
2SC $018 
2SC 1030 
2SC 1047 
2SC 1051 
2SC 1060 
2SC 1061 
2SC 1076 
2SC 1079 
2SC 1080 
2SC 1096 
2SC 1098 
2SC 1111 
2SC 1114 
2SC 1115 
2SC 1116 
2SC 1116A 
2SC 1124 
2SC 1127 
2SC 1161 
2SC 1162 
2SC 1166 .20 
2SC 1167 3.80 
2SC 11708 3.80 
2SC 1172B 3.20 
2SC 1173 50 
2SC 1175 35 
2SC 1177 11 00 
2SC 1189 1 00 
2SC 1209 30 
2SC 12110 .30 
2SC 1212A 80 
2SC 1213 30 
2SC 1215 35 
2SC 1222 20 
2SC 1226 50 

1.00 
3.00 
2.50 

20 
20 
20 
20 
20 

1 50 
1 50 

35 
30 
35 

t 00 
1 40 

2 00 
3.00 

2 
90 
90 

2.10 
30 
35 
80 
80 

2 00 
2.00 

20 
.20 

2 50 
35 
30 
70 

4.20 
4.20 

.35 

.35 
4 20 
2 00 
2.50 

20 
20 
.20 
20 
20 
35 
20 

1 00 
70 
70 

.35 
1.20 
.50 
50 

.80 
60 

1 80 
35 

3 40 
70 
70 

30 00 
3 40 
3 40 

45 
50 

210 
4 20 
250 
3.20 
3 40 

80 
80 

1 

7Ó 

.27 
1.20 
1.45 

.27 

.27 

.27 

.35 
40 

1.20 
3.20 
2.70 

27 
27 
27 
27 
27 

1 80 
1 80 

40 
35 
40 

1 20 
1 60 
2 20 
3 25 
3 20 
2 10 
2.50 

35 
40 
90 
90 

2 20 
2.20 

2 70 
40 
35 
80 

440 
440 

40 
.40 

4 40 
2.20 
2.70 

27 
27 
27 
27 
27 
40 
27 

1.20 
80 
80 
64 
.40 

1.40 
64 
64 
90 
70 

2 10 
40 

3.55 
80 
80 

35.00 
3.55 
3 55 

55 
64 

2.50 
4540 
2.70 
3.40 
3.55 

.90 
1.45 

.80 

.27 
4.00 
4.00 
3.60 

1-9 I TYPE 25 -UP 10-24 

.30 
1.30 
1.60 

.304^. 

.30 

.30 
40 
.45 

1.30 
3.40 
2.90 

.30 

.30 
30 
30 
30 

2.00 
2 00 

.45 
40 
45 

1 30 
1 80 
2.50 
350 
340 
2.40 
2.80 

40 
45 

1 00 
1 00 

2 50 
250 

.30 

.30 
3.00 

45 
40 
90 

4.90 
4.90 

45 
Os 

490 
250 
3 00 

30 
30 
30 
30 

.30 
45 

.30 
1.30 

.90 
90 
70 
45 

1 50 
70 
70 

1 00 
80 

2.40 
.45 

3 90 
90 
90 

39.00 
3 90 
3 90 

60 
70 

2.80 
4.90 
3.00 
3.70 
3.90 
1.00 
1.00 
1.60 

0 
.30 

4.40 
4.40 
3.95 

.40 .45 
12.60 14.00 

1.10 1.20 
35 .40 
.35 .40 
90 1.00 
.35 .40 
40 .45 
27 30 
55 .60 

2SC 1226A 
2SC 1237 

l'NSC 1239 
S C 1279 

2SC 1306 
25C 1307 
2SC 1310 
2SC 1 

2SC 1 

2SC 13316 
2SC 1317 
2SC 1318 
2SC;1325A 
2SC °6'727 
2SC 30 
2SC 1335 
2SC 1342 
25C 1344 
2SC2SC 

1459 
1458 

2SC 130 
2SC 1362 
25C 1364 
2SC 1377 
2SC 1383 
2SC 1384 
2SC 1396 
2$C 1398 

SC 1400 
2SC 1402 
2SC 1403 
2SC 1407 
2SC 1419 
2SC 1444 

1445 
2SC 1447 

1448 
2SC 1449 
2SC 1451 
2SC 1454 
2SC 1475 
2SC 1478 
2SC 1509 
2SC 1567 
2SC 1567A 
2SC 1584 
2SC 1586 
2SC 1624 
2SC 1626 
2SC 1628 
2SC 1647 
2SC 1667 
2SC 1669 
2SC 1674 
2SC 1675 
2SC 1678 
2SC 1679 

25' 
2S 1 

$82 
25C 1684 
2SC 1687 
2SC 1688 
2SC 1708 
2SC 1728 
2SC 1730 
2SC 1756 
2SC 1760 
2SC 1816 
2SC 1856 
2SC 1885 
2SC 1908 
2SC 1909 
2SC 1945 
2SC 1957 
25C 1969 
2SC 1973 
2SC 1975 

,2SC 1978 
2SC 2028 

"SSC 2029 
2SC 2074 
2SC 2016 
2SC 2091 
2SC 2092 
2SC 2098 
2SC 2166 
2SD 72 
2SD 77 
2SD 90 
2SD 91 
2gSD 92 

250 918 
2SD 130 
25D 187 
2SD 201 
250 202 
25D 218 

1-9 TYPE 25 -UP 10-24 

.50 .55 .60 
1.80 2.00 2.25 
2.20 2.70 2.90 

.50 55 0 
1.30 1.45 .60 
1.90 2.10 2.40 

.20 .27 .30 
20 .2 .30 
.20 7 30 

4.20 .40 4.90 
20 27 30 

5 40 45 
6. 6.90 7.60 

2d.: .27 30 
5 

.5555 .6600 

53 .59 
.53 .59 
.40 4.90 

3 35 .40 
50 5 .60 
35 .45 
35 3,:40 .45 

3 20 3.70 
30 .40 

35 0 .45 
45 53 .59 
70 80 .90 
35 40 45 

3 00 3 20 3.40 
3 20 3.40 3.70 

50 .55 .60 
60 .70 80 

1 60 1.80 2.00 
2 50 2.70 2.90 

60 70 80 
70 B0 .0 
60 70 80 

1 00 I 10 1 20 
3.20 3.40 3.70 

80 .90 100 
50:; 559 .60 
.50', 35 60 
60'¡ J0 .80 
60' .70 .80 

6.00 6.30 7.00 
6.50 6.90 7.60 

.60 .70 .80 
60 .70 80 

70 .80 90 
3.00 3.20 3 40 

1.00 1.10 
3 .35 .40 
20 27 .30 

1 10 1.25 1.4 
3.00 3.20 3.40 

.30 .35 40 
30 -.35 40 
30 .35 40 
.40 .45 .50 
.35 40 .45 

70 .80 90 
45 .53 59 
50 55 60 
70 80 90 

1 50 1.75 1.95 
45 53 .59 
45 53 .59 
30 35 .40 

1 80 2.00 2.25 
4 50 5.00 060 

60 .70 .80 
3.60 4.00 4.40 

.70 .80 .90 
1.30 1.70 1.90 
5.40 6.00 6.60 

.50 .64 .70 
1.50 1.80 2.00 

.80 .90 1.00 

.50 .64 .70 

.90 1.10 1.20 
1.80 2.00 2.25 
3.20 3.40 3.70 
1.40 1.60 1.80 

.50 .64 .70 

.35 .40 .45 
1.30 145 1.60 
1.30 1.45 1.60 
1.30 1.45 1.60 
1.60 1.80 2.00 
2.90 3.20 3.40 
1.10 1.25 1.40 

.35 40 .45 
2.30 2.40 2.65 
3.40 3.55 3.90 
2.50 2.70 3.00 

2SB 234 
2SB 235 
2SD 261 
2SD 287 
2SD 300 
25D 313 
2SD 315 
2SD 325 
2SD 330 
2SD 350 
2SD 380 
2SD 381 
2SD 424 
250 025 
25D 426 
250 427 
2SD 525 
2SD 526 
2SK 198L 
35K 22Y 
3SK 39 
3SK 40 
3SK 41 
3SK 45 

em 

3 
015 

K 435 
STK 439 
TA 7045M 
TA 7055P 
TA 7061AP 
TA 7062P 
TA 7203P 
TA 7204P 
TA 7205P 
TA 7222P 
TA 7310P 
TBA 810SH 
TC 5080P 
TC 5081P 
TC 5082P 
URIC 001 
UHIC 002 
UHIC 003 
UHIC 004 
UHIC 005 
uPC 20C 
uPC 563 
uPC 575C2 
uPC 576 
uPC 592H 
uPC 1001H 
uPC 1008C 
uPC 1020H 
uPC 1025 
uPC 1154 
uPC 1155 
uPC 1156 
uPD 861 
uPD 857 
uPD 858 
PLL OIA 
PLL 02A 
PLL 03A 
C-301 
2SC F8 
4004 
4005 
SG 613 
78L05 
MPS U31 1.60 
SN 7400 .15 

AN 239 
AN 247 
AN 274 
AN 313 
AN 315 
BA 511A 
BA 521 
HA 1151 
HA 1156W 
HA 1306W 
HA 1339 
HA 1339A 
HA 1342A 
HA 1366W " 

HA 1366WR 
LA 4031P 
LA 4032P 
LA 4051P 
LA 4400 
LA 44008 
LA 4420 
LD 3001 
M5 1513 
STK 0 
SST 

.60 

.60 

.35 
2.50 
4.50 

.60 
.60 
.60 
.60 

3.80 
5.20 

.85 
3.80 
2.90 
3.10 
180 

.90 

.60 

.50 
1.40 

.90 
90 

1.30 
1.30 
1.4 
1.5 
4.20 
2.50 
1.50 
3.00 
1.80 
1.80 
1.0 
1.50 
1.0 
2.00 
2.50 
2.50 
2.50 
2.50 
2.50 
1.80 
1.80 
1.80 
1.90 
2.0 
2.00 
2.00 
2.00 
3.80 
7.60 
4.20 
4.50 
7.0 
2.00 
2.00 

.90 
1.10 
2.50 
2.00 
1.60 
3.40 
1.30 
1.90 
5.00 
3.00 
3.40 
4.20 
4.20 
4.20 
4.20 
4.20 
2.10 
1.90 
1.30 
1.90 

.70 
1.0 
4.20 
1.90 
1.90 
2.0 
2.0 
1.0 
8.0 
8.00 
6.0 
3.00 
5.00 
7.0 
1.30 
2.20 
1.0 
2.00 
6.90 

.70 

.70 
.40 

2.70 
5.00 

.70 
.70 
.70 
70 

4.00 
5.40 
1.00 
4.00 
3.20 
3.30 
2.00 
1.10 
.70 
.55 

1.80 
1.10 
1.10 
1.45 
1.45 
1.60 
1.70 
4.40 
2.70 
1.75 
3.20 
2.00 
2.00 
2.10 
1.75 
1.80 
2.20 
2.70 
2.70 
2.70 
2.70 
2.70 
2.00 
2.00 
2.00 
2.10 
2.20 
2.20 
2.20 
2.20 
4.00 
8.00 
4.40 
5.00 
8.00 
2.20 
2.20 
1.10 
1.25 
2.70 
2.20 
1.0 
3.55 
1.45 
2.10 
5.20 
3.20 
3.55 
4.40 
4.40 
4.40 
4.40 
4.40 
2.50 
210 
1.45 
2.10 

.80 
2.10 
4.40 
2.10 
2.10 
2.20 
2.20 
2.10 
8.40 
8.40 
6.30 
4.20 
5.20 
8.00 
1.45 
2.70 
2.10 
2.20 
6.50 
1.00 
1.70 
.17 

1-9 

.80 

.80 

.45 
2.90 
5.60 

.80 
.80 
.80 
.80 

4.40 
5.95 
1.10 
4.40 
3.40 
3.60 
2.25 
1.20 

.80 

.60 
1.80 
1.20 
1.20 
1.60 
1.60 
1.80 
1.90 
4.90 
3.00 
1.95 
3.40 
2.25 
2.25 
2.40 
1.95 
2.0 
2.50 
3.00 
3.00 
3.00 
3.00 
3.00 
2.25 
2.25 
2.25 
2.40 
2.50 
2.50 
2.50 
2.50 
4.40 
8.80 
4.90 
5.60 
8.80 
2.50 
2.50 
1.20 
1.40 
2.90 
2.50 
2.00 
3.0 
1.60 
2.40 
5.80 
3.40 
3.90 
4.0 
4.0 
4.90 
4.90 
4.90 
2.80 
2.40 
1.60 
2.40 

.90 
2.40 
4.0 
2.40 
2.40 
2.50 
2.50 
2.40 
9.50 
9.50 
7.00 
4.60 
5.90 
8.0 
1.60 
2.0 
2.40 

áó0 
1.10 
1.90 

.19 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

Minimum order 55 00 Onlo soldants add 4°', sala. tas Add SI 00 postege and handling 
Quantity discount prices Aak For Our Complote Price Llet Manufacturer InquIMs Welcomed 

All parts quaranteed against factory defect 

TOLL FREE TELEPHONE 
Nallonwlde 800 543-1807 

Ohio 800 582-1630 

Hours Mon Fri 10-7 Sat 11-5 

LOCAL 513.874-0220 

874-0223 

IMMEDIATE DELIVERY WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI-SVEA ENTERPRISE 
a Dturston of 1 -up Sueo Incorporated 

P.O. Box 40325 Cincinnati. Ohio 45240 
Telex 21-4732 
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LONG PLAY 
10 HOUR TAPE 

RECORDER 
Top quality AC -DC cassette recorder, 
modified to provide 5 continuous 
hours of recording and playback of 
true fidelity, distortion -free sound On 

each side of cassette for a total of 
10 hours. Unit has many special built 
in features. TDK D -C180 cassette 
supplied. NOW ONLY 125.00.' 

PHONE RECORDING ADAPTER 

Record incoming and outgoing calls 
automatically with this all solid stale 
unit connected to your telephone jack 
and tape recorder. Starts recording 
when phone is lifted. Stops when you 
hang up, making a permanent record. 
Easily installed. No monthly charges. 
FCC APPROVED $24.50' 

VOX VOICE ACTIVATED 
CONTROL SWITCH 

Solid state. Self contained. Excellent 
adjustable sensitivity. Voices or other 
sounds activate recorder. Uses re- 
corder mike or remote mike. 21/4 x 134 
x 34" $24.95' 

AMAZING ELECTRONIC v. 
MICRO MINI MIKE 
Among world's smallest, solid state, 
self contained WIRELESS MIKE. Mer- 
cury Bat. turn. Picks up most sounds 
and transmits without wires up to 300 
ft. thru FM Radio. Tuneable. Use. as 
mike, ampi., alarm & alert system, 
baby sitter, hot line, etc. 2-1/4 x 

3/4 x 1/2 $24.95' FCC Approved 

Phone Call Adapter, VOX, MIKE, (' plus $1.00 ea. 

ship. & hdlg.), 10 hr. Recorder (' plus $4.00 ship. & 

hdlg.). Calif. res. add tax. Mail Order, VISA, M;C, 
cod's o.k., ouan. dis. avail. Money back guar. Free data. 

AMC SALES, Dept. 19, 9335 Lubec St., Box 928, 

Downey, CA 9b241 (213) 869-8519 

CIRCLE 28 ON FREE INFORMATION CARD 

/II TECHNICAL ELECTRONICS CORPORATION 
PO. BOX 2361-R / WOBURN, MA 01888 

TERMS: Add Postage SOME QUANTITIES LIMITED 
MINIMUM ORDER: 01000 MASTERCHARGE a VISA ACCEPTED 

CONOENSOR WC Cal. M. 1086 
Built-in PET Circuit $ 2.95 

MI -CAD PACK Cet. Me. 1647 
12.5 Volts 500 mA new $1 2.87 

LAMIDA DUAL VOLTAGE REGULATED POWER SUPPLY G1. No. 1636 

LXD-3-152 Input 115 
Output ± 12 V LA 0.4 Amps $29.97 

8.12 VOLT WATER PUMP GI. Ne. 1861 

All Plastic Construction $ 3.69 

DUAD JOYSTICK GI. Ne. 1440 
4-100 K Pots $ 4.49 

111 -POLAR LEDS Cat. Ne. 1531 
Green/Red 2 for $ 1.15 

LED ASSORTMENT Cat. Ne. 1501 
25 Prime Assorted. All Styles $ 2.29 

12 VOLT I AMP POWER SUPPLY Cat. Ne. 1682 

Less than 1 00m ripple $14.88 
COMPUTER GRADES CAPACITORS. FACTORY FRESH Cat Ne. 1105 

330,000 of A 5VDC $ 2.00 
150,000 of 26 6VDC $ 1.75 

83,000 ul A 6VDC $ 1.00 
7,000 of A 6VDC $ .35 
6.800 of A 25VDC $ 2.20 

RATTERS CHARGERS ALL 110 SAC 50/60 Ht 

VOLTAGE AMPERAGE CAT. NO. 

2.9 VDC 125 mA 1181 $ 
3.0 VDC 800 mA 1639 $ 
4.5 VDC 150 mA 1180 $ 
6.0 VDC 30 mA 1574 $ 
6.5 VDC 20 mA 1 61 0 $ 
7.8 VDC 30 mA 1527 $ 
9.0 VDC (regulated) 100 mA 1450 $ 
18.0 VAC 85 mA 1633 $ 

Please use Cat. No. S Voltage when ordering. 

PRICE 

1.35 
1.49 
1.95 
1.29 
1.09 
1.79 
3.49 
2.09 

$1750 

2 for $3000 

TELEPHONE ANSWERING CONTROLLER 

Another TEK -EL Exclusive, comes this uni- 
que 6 x 3" board, )am -packed with all the 
necessary components to build your own 
telephone answering machine! The unit 
features; On -board voltage regulation, Play 
and record electronics for tape and control 
signals. (Record and Playback), all the 
switching circuitry for automatic answer, and 
a completely Integrated circuit amplifier. 
Some of the obvious uses would be, Remote 
control device, Auto -answer for Acoustic 
Modems, Intercom, and even an application 
as diverse as a Vocal Doorbell. All units are 
brand new and guaranteed. Complete with 
schematic and specs. 
Cat. Me. 1657 Wt. 120. 

STORE W REHOUSE OPEN MONDAY -FRIDAY 9.5. SATURDAY 9.1 

TELEPHONE 16171 935.1328 

CIRCLE 6 ON FREE INFORMATION CARD 

1. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
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 tested 4200A 4K RAMs $5.50 ea., 

32/$160.00, 300 pieces or more $4.50 ea. 

2. Motorola Triacs, 500 volt @ 15 amp 
MAC 20-7 10 for $20.00 
3. Power SCR's (GEC50A) 100 volts @ 110 

amps $6.95 ea. 

4. Squirrel Cage Fans (Howard) $7.00 ea. 

5. Power Diode 1N1202A, 200 volt @ 12 

amp. 4 for $1.00 

6. LM 323 5 Volt 3 amps, voltage regulator 
4.95 each or 10/45.00. 
7. Super Saver. Micro PD411, Ceramic 4K x 

1 dynamic RAMs. 8 for $10.00. 

maslel charge 

e 

VISA 

DELTRONIKS 
5151 BUFORD HIGHWAY D28 

ATLANTA, GA 30340 
404-458-4690 

CIRCLE 71 ON FREE INFORMATION CARD 

Function OR-2206KB 

Generator $ 

KIT 1995 

8080A 
MICRO- 

PROCESSOR 
$595 

ATARI 
400 
800 

Personal 
Computer 
System 

Includes Computer Console. Basic language Cnm,dge. 
Power Supply. TV Modelalor. and ell Operator 

end Programming Maui. $600.00 
Deluder computer Console. Baia Lapas, Cem,dge 
Education system Muter Cueidee, Cuaae Recorda. 
N Modelerar, 8K Memory lexpadeble 10 48K). Power 
Simply end all Opsraiee Mm.Ns... .. 5999.00 

HICKOK 

LX 303 
DIGITAL MULTIMETER 

Compact 
Accurate 

Dependable 

KX-33 B Micro Computer 

Easy -to-use 4 -bit microcomputer intended 
to teach basic concepts of 
computer technology. Op- $22900 rates on 110VAC, 60Hx. 

PET 2001 
Professional Computers 

TRY THIS ONE! 
16K Bytes Large Keyboard 

Separate Numerics Pad 

Graphics 

PET 2001.16N $995.00 

EPROM 
$2990 5 Volt 

2716 

Or Jus -r WRAP" 
WIRE WRAPPING TOOL KIT 

SOR. so: bee, wan., red. yellow wire 

Wiae Tool 
RRP Teal $ 95 

JWK-8 

SYM-1 
KIM -1 Compatible 4K ROM 

Monitor 1K Bytes 2114 RAM 

65K Memory Expansion User 

2716 EPROM $239.00 

SD Systems KITS 
27001 aapad.MM M - t,pea4Me RAM a.a Kh Mee RAMS) 5220 
27002 v.r.anya, nvis. Diu Drive r..mllr Kit 250 
27003 seam Steele Read Demmer KR 295 
27004 no see.. Rii 340 
27007 Ex...a,MOM Kit 175 
27010 ua..n RAM psnoai...Nue(Osa.a.ollpaw.N We...Oa. 185 
27011 voR-cos na.. Mayer lewd Ki 370 
27012 E.eadeRAM II Erpa.N. RAM Brad Kn ma RAMI 460 
27013 voue,,,, II Flexible en ai.. ce.O.iw ea _ 350 
27014 MOM -100 PROM Pr.V.an. Beard M 200 
27016 MPs -too DM Central pros..,., unit D.1 Kit. 250 
27017 Add... RAM 11111e*) elle I2a0nuol 250 
27018 sec -ea. Etude Red Da to _ 320 
27024 bnind RAM O hem... RAM bad Ka IH. MIMI230 
SD Systems ASSEMBLED 
38001 Wendell.M II« e1 ...bard RAM) $ 480 
38002 DeendnRAM OM al bottomed RAM) 620 
38003 Expend.RAM MR .I '. -bend RANI. 760 
36004 aeaaa,RAM (MK of embeerd RAM) osso 900 
30005 v....nany naafi, as ori.. canr.na... 335 
38006 sec,00 smote Board Cementer 350 
38007 no e.ner sane 450 
38010 tapaa.PROM .. osso 245 
38011 DIM for e- aia al.... A0 

38013 VOn-cos via.. Oapiy Boera 470 
38016 able. eh.. 2e Pi. Edge Demmer I... earl 50 

38017 abl.I. sO-,00/s,aon ineer..emra.. Ingo ...melt Printer 80 

38018 able..... e. Mae paebll osso 120 
38019 c.a...an.., erba. (tome) 80 
39020 teeaa,RAM O lino Pyamia) 610 
38021 t,Pa1.RAM ii DM Pae.iaiai 840 
38022 a I MD Deere.) 1070 
38023 E.PadeRAM II ISM Pee.laie,) 

- 
_.1300 

38024 ermerree ii D.M. Desy flexible ein nu. Dama.... osso 430 
38025 PROM -inn PROM r..... 265 
38026 MW -ion no asineeea.a Rend..... .. 325 
38028 to621111 steel. Sena Demeter _ .. 400 

NONLINEAR 
SYSTEMS 

Portable 
Mini -Scopes 

MS -15 $349 
MS -213 $465 
MS -230 $598 
Light Emitting Diode 

ED95 
Color mixing 
possible due 
to separate an- 
ode terminals. 

Test Clips 
14 -Pin Clip.... $ 4.50 
16 -Pin Clip.... $ 4.75 
24 -Pin Clip.... $10.00 
40 -Pin Clip.... $21.00 

The Instructor 50 
Derktop Compare 

from SIGNETICS 
Compete, Ready -T, -Use 

Mecroproneaor Learning Package 

Includes eve,yth,ng you need to 
write, run and debug mach,ne- 
anguage programs. Housed ,n one 
compact package. 

Red -Orange 
and Green 

ONLY 

$ 160 

Flasher LED 
Red LED and ONLY 
Flasher IC Chip !] 
in One Package 92 ea. 

12 Segment 
LED Array 

Excellent for use in level indi- 
cation circuits. 
GL -112R3 All Red $4" M GL -1122 Green; Red . 

* 15% * 
DISCOUNT 
COUPON 

Bring this COUPON into one of our stores or 
mail to our Mail Order address shown below and 

receive a I3'% DISCOUNT 
on 'purchases from this Ad of $100.00 or more. 

Offer E\IPIIIh.S on April :Itl. 1980 

NAME 

ADDRESS 

CITY STATE 

21P PHONE NO 

Coupons accepted only with full name and address filled in. 

LED Driver 
Designed to illuminate 12 seg- 
ment LED Arrays according to 
an input con- 
trol voltage. $ A 80 
1R-2406 s* 

Send Check or Money Order to. P.O. Bas 2208R. Ulm Cite CA 90230. 
California residents add 6% sales tax. Minimum Order: 010.00. 

Add 51.00 to cover postage and handling. Master Charge and V,., welcomed. 
Please include your charge card number. 
Interbank number and aspiration date. PHONE ORDERS: (213) 641-4064 

MAIL ORDER PORTLAND SANTA ANA CULVER CITY 
P.O. Bo. 22080 1125 N 82nd Ave 13W E. Guru,, Ave. 11080 Jefferson Blvd 

Cuitai Cno.CA 93230 Portland. OR 91220 Santa Ana. CA 92705 Culver C,my. CA 90230 
13131 1141-40.4 anti 2n4-6411 Alai 517-ea4 12131 tae -lees 

TUCSON 
4518 E. Broadway 
Tucson AZ85711 

DWI eí1.2551 

HOUSTON 
2849 R,camond 

Ho Tx 77098 17n1 
sat -Rae 

ATLANTA 
30 P,edmonm Rd. N. 

ta.GA 30305 
Me 211-100 

SUNNYVALE 
5054 E. Et Cam,no Real 

Sunnyvale CA 94087 
pon ROJ121 
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cingle step. The Super Monitor i9 8MmMRn with 

NEW PRODUCTS! 
Super Color S-100 Video Kit $99.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc. 

Gremlin Color Video Kit $59.95 
32 x 16 alpha/numerics and graphics; up to 8 

colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Eff 44 pin bus. Not expandable to high 
resolution Graphics. 

Elf II Adapter Kit $24.50 
Plugs into Elf II providing Super Elf 44 and 50 pin 
bus plus S-100 bus expansion (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

1802 16K Dynamic RAM Kit $149.00 
1802/S-100 expandable to 32K, Hidden refresh 
w/clocks up to 4 MHz w/no wait states Addl. 16K 
RAM $79.00, 

Quest Super Basic 
Quest, the leader in inexpensive 1802 systems 
announces another first. Quest is the first com- 
pany worldwide to ship a full size Basic for 1802 
systems. A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range ±.17136), 
32 bit integer .2 billion; Multi dim arrays; String 
arrays; String manipulation; Cassette I/0, Save 
and load, Basic, Data and machine language pro- 
grams; and over 75 Statements, Functions and 
Operators. 

Easily adaptable on most 1802 systems. Re- 
quires 12K RAM minimum for Basic and user 

programs. Cassette version in stock now. ROM 
versions coming soon with exchange privilege 
allowing some credit for cassette version. 

Super Basic on Cassette $40.00 

Tom Pittman's 1802 Tiny (Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of it. 
Never offered before. $19.00 

S-100 4 -Slot Expansion S 9.95 

Super Monitor VI.I Source Listing 615.00 

Coming Soon: Assembler Editor, Disessem- 
bier, DA/AD, Super Sound/Music, EPROM 
programmer. Stringy Flopiy Disc System. 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 

plus load, reset, run, wait, Input, memory pro- 
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and 

universities are using the Super Elf as a course 
of study. OEMs use it for training and R&D. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Lew address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 

Questdata, a 12 page monthly software pub- 
lication for 1802 computer users is available by 
subscription for $12.00 per year. Issues 1-12 
bound $16.50. 
Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has subroutines allowing users to take advantage of 

been designed to allow you to decide how you monitor functions simply by calling them up. 
want it optioned. The Super Expansion Board Improvements and revisionsare easily done with 
comes with 4K of low power RAM fully address- the monitor. If you have the Super Expansion 
able anywhere in 64K with built-in memory pro- Board and Super Monitor the monitor is up and 

fed and a cassette interface. Provisions have running at the push of a button. 

Other on board options include Parallel Input been made for all other options on the same 
board and it fits neatly into the hardwood cabinet and Output Ports with full handshake. They 

allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 

alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully socketed. EPROM can be used 
forthemonitorandTinyBasicorotherpurposes. 

A IK Super ROM Monitor $19.95 is available as static RAM or video boards. Also a 1 K Super 
an on board option in 2708 EPROM which has Monitor version 2 with video driver for full capa - 
been preprogrammed with a program loader/ bility display with Tiny Basic and a video interface 
editor and error checking multi file cassette board. Parallel I/O Ports $9.85, RS 232 $4.50, 
read/write software, (relocatible cassette file) TTY 20 ma I/F $1.95, 3-1g0 $4.50. A 50 pin 
anotherexclusivefrom0uest. It includes register connector set with ribbon cable is available at 

save and readout, block move capability and $15.25 for easy connection between the Super 
video graphics driver with blinking cursor. Break Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see points can be used with the register save feature 
to isolate program bugs quickly, then follow with Multi -volt Power Supply below). 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 

Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fac- 
tory prices. 
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ROCKWELL AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu- 
meric display, ROM monitor, fully expandable. 
5375.00. 4K version $450.00. 4K Assembler 
$85.00. 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 

frame $49.00. Complete AIM65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIM65 plus power supply $47.50. 
Special Package Price: 41( AIM, 8K Basic, power 
supply, cabinet $599.00 

AIM65/KIMNIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 

connectors $22.95. 
AIM65/KIMNIM I/O Expansion Kif. 4 parallel and 

2 serial ports plus 2 internal timers $39.00. PROM 

programmer for 2716 5150.00. 

LRC 7000 Printer $389.00 
40/64 column dot matrix impact, std. paper 
Interface all personal computers. 

Televideo Terminal $845.00 
102 key, upper, lowercase, 10 Baud rates 24 x 80 
char. microprocessor cont. edit. cap. 

Intertube II Terminal $874.00 
Super Brain 
Floppy Disk Terminal $2895.00 

791C Update Master Manual $29.95 
Complete IC data selector, 2500 pg. master refer- 
ence guide. Over 50,000 cross references. Free 

update service through 1979. Domestic postage 
$3.50. No foreign orders. 

Multi -volt Computer Power Supply 
8v 5 amp, ±18v .5 amp, 5v 1 5 amp, -5v 
.5 amp., 12v .5 amp, -12 option. ±5v. ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45, $4.00 shipping. Kit of hardware $14.00. 
Woodgrain case $10.00. $1.50 shipping. 

PROM Eraser Will erase 25 PROMs in 

15 minutes. Ultraviolet, assembled 537.50 
Safety switch/Timer version 669.50 

S-100 Computer Boards 
8K Static RAM Kit 

16K Static RAM Kit 
24K Static RAM Kit 
32K Static RAM Kit 
16K Dynamic RAM Kit 
32K Dynamic RAM Kit 
64K Dynamic RAM Kit 
Video Interface Kit 

$135.00 
265.00 
423.00 
475.00 
199.00 
310.00 
470.00 

$129.00 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $8.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 

Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+200'1, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bezel $11.75 A 

FREE: Sratd for your copy of our NEW 1980 
OUEST $ATALOG. Include 28e stamp. 

CIRCLE 19 ON FREE INFORMATION CARD 
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Model 178. A no - 
frills ti 41/2 -digit three -function 
DMM for production use. 
High accuracy and all the 
capability $235 

needed for most general purpose uses 

r-----91111 1gall the features offered by 
the 178 plus TRMS AC, AC 
and DC current, 10µV sen- 
sitivity, and $319 

switch selectable HI -LO ohms 

Model 179-20A 
Has all the features of the 

r-------1 
Model 179 but also includes 
an additional 20A range, 
for applications $359 

beyond the 2A range of most DMMs 

Model 179. Has 

Model 177. This 
five -function, z digit 
DMM has 1µV,. lmII, 1nA 
sensitivity, TRMS AC, 
0.03% basic ac- $429 

curacy and IV analog output 

Also has pushbutton null 

Model 191. Our 
top -of -the -line, 51/2 -digit 
DMM. Microprocessor con- 
trol provides 0.007% basic 
DC accuracy. $549 

Model 169. merter" iscatough, 
3'/2 -digit bench DMM with 0.25% basic 
DC accuracy, large 0.6" LCD display, 
range and function annunciators on the 
display and 1 -year battery life. 

$149 

KEITH LEY 

Our rugged, hand - 
Model 130. held 31/2 -digit LCD 
DMM has five full functions, 0.5% basic 
DC accuracy, easy -to -use rotary switches, 
impact -resistant case, light (only 10 oz.) 
weight and a l0A current range. 

99 

SEND FOR OUR CATALOG 

Call TOLL FREE: 
NORTHEAST REGION (800) 526-2514 

N.J. CALL: 

(201) 227-7720 

AMPOWERINST., INC. 
26 JUST ROAD, FAIRFIELD, N.J. 07006 
OUT OF NORTHEAST-CALL COLLECT 

= Mastercharge 

Bankamericard 

FREE 
and 

COD Accepted 
TEST LEADS add $10.00 to 
WITH EVERY cover sthpping 

ORDER handling insurance 

N.J. res. add 
CALL 5%tax. 

TODAY 

PRICES SUBJECT 
TO CHANGE 

"WE SERVICE WHAT WE SELL" 

CIRCLE 57 ON FREE INFORMATION CARD 

GET IT 
Subscribe today, and don't ALI' . 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 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 servicing. 
And every one is written by the 
experts, the outstanding authorities 
in the most exciting, fastest - 
growing field in the world today- 
electronics. 

PROTECT YOUR CA': 
AGAINST AUTO THEFT 

slid a backyard Web Ty naiver New tar 1980 IV era 

4 nifty Wires yvs ca de Pie a PUM IC New seer class I N -li arAlíIers 

eiltl a IMrndersio r, slew Circuits Wal talk back 

GET THE BEST!-Radio-Electronics 
Tj 1 Year -12 issues ONLY $13.00 

(You save $2.00 off newsstand price.) 
2 Years -24 issues ONLY $25.00 
(Save More! $5.00 off newsstand price.) 
Payment enclosed 
Bill me 

Extra Shipping. Canada $3.00 per year. all other countries $5.00 per year. State 

eeoe 

NIFTY 
WIRE -WRAP TRICKS 

40D0 

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 -Electronics, every month, 
by filling in and mailing the 
coupon, today. 

(please print) 

Name 

Address 

City 

7ip Code_ 
Mail to: Radio Electronics SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80322 

www.americanradiohistory.com



Make The Shack` Your Parts Place! 
Low Prices and New Items Every Day 

100% Prime CMOS 
And TTL ICs 

11. Low 49° 
As 

Each 
CMOS 

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 

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 276-1803 .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 

Top Octave 
699 Synthesizer IC 

S50240. Ideal for electronic keyboard instru- 
ments! Generates 13 equally timbred notes, 
C8 to C8r CMOS-compatible square wave 
outputs. 11 to 16VDC, single supply 16 -pin 
DIP With data. 276-1780 6 99 

Rhythm Pattern G99 
Generator IC J 
MM5871. Build your own rhythm box or drum 
synthesizer! 6 patterns can be used alone or 
in any combination. Trigger outputs for wood 
block, brushes, bongo, snare and bass 
drums. With data and applications circuits. 
16 -pin DIP. 276.1785. ... 5.99 

SALE! Resistor Packs 

Save 
30% ,ewe, Reg. 
9.95 

Pkg. of 350 G 95 
Storage Box Included! V Each 
Less than 26 each! Precision -made resistors, 
popular values: 10ft to 10 megs. Stock up! 

1/2 -Watt. 10% tol. 47 or more popular values. 
271-601 . Pkg. of 350/(Reg. 9.95) Sale 6.95 
1/2 -Watt. 5% tol. 56 or more popular values. 
271-602 Pkg. of 350/(Reg. 9.95) Sale 6.95 

WHY WAIT FOR MAIL 

Why Solder? No -Strip 
Wire Wrapping Tool 

Speeds Up Wiring 

1295 
For Fast, Pro -Quality Wiring 
Quick -Wrap Tool.- Ideal for daisy chain or point-to-point 
wiring. Cuts and strips 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 

2102L and 2114L 

Low Z49 
Static RAMs 

As 2102L Buy 8 2102Ls Save $5 

Type 2102L. 100% prime 1024 x 1 NMOS RAM. Single 
5V supply. 16 -pin DIP. Under 450ns. Buy 8 and save! 
276-2501 2:49 Each 8 for 14.95 

Type 2114L. 100% prime 1024 x 4 NMOS RAM. 18 -pin 
DIP. Under 450ns. Single 5V supply. 
276-2504 10.95 

31/2 -Digit 
LCD 

Readout 
Multitester 

7Q95 v 
20Ranges 

10 Megohm Input 
Big 0.4" Display 

Liquid crystal display is easy to read, even in sunlight. 
Automatic polarity and zero adjust. Over -range and 
low battery indicators. Voltage: 500V max. AC, 1000V 
max. DC. AC/DC Current: 2-20-200 mA. Resistance: 
200-2k-20k-200k-2M-20MS2. With test leads, instruc- 
tion manual. 13/4x33/4x63/4" Requires 9V battery or 
adapter. 22-198 79.95 
AC Adapter for above. 273-1431 4 95 

Engineer's 
Notebook of 
IC Circuits 

199 
Sold Only at Radio Shack 

You'll constantly use this "must -have" source - 
book. Applications and circuit examples for most 
popular linear and digital ICs, truth tables, helpful 
tips, more. All circuits have been built and tested. 
128 pages. 276-5001 Only 1.99 

NEW! Project Case 
With Panel 

Flip Open Cover 
High Impact Plastic 299 

This deluxe molded case is ideal for many 
projects. Easy -to -work reversible inner panel 
accepts switches. meter or readouts. Hinged 
lid has snap -lock closure 5'5 33ex2" 
270-290 ... 2 99 

Built -In 
Long Life Bulb 

NEW! 
12 -Volt Lamp 
Assemblies 

Multipurpose, Digital and 
Op -Amp Edge -Card PC Boards 

Save Reg. 
20% 4.99 399 Each 

Top quality! Low loss epoxy glass construction 
All are 41/2x4!" with 1/16" grid and dual 
22 -contact edge 1368 holes. 
Multipurpose. 276-155 Sale 3.99 
2 -Voltage (Digital). 276-156 Sale 3.99 
3 -Voltage (Op -Amp). 276-157 Sale 3.99 

22 -Pin Dual -Edge Wire Wrapping Socket. For above. 
276-1550 ... 3.49 

189 Pkg. 
of 2 

One red. one green. Complements any project where 
high visibility is needed Simple one-piece construction 
with snap -in mounting fits 1/2" diameter hole. 4" wire 
leads. 272-332 Pkg. of 2/1.89 

ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

i I 
ï -., 

ttiltüt(jl ll 

Miniature Hobby Motors 

990 
Pkg. of 2 

Ideal for model cars. boats and more! These PM -type 
motors operate with 11/ to 8VDC and deliver act to 
10.000 RPM at no load. Motor: 11/2xr/e:' Shaft: 441/4' 
Long leads for easy hookup. Be creative at a sensible 
low price! 273-206 2 for 996 

SALE! Clock Cases & Bezel 

Save B 

Up to 

33% 
0 Digital Display Case. Ideal or clocks. counters 
testers Mounts up to tour 0.6" r eight 0.3" read- 
outs. 270-285. Reg. 3.95 Sale 2.95 e Auto Pro)ect Case. Mounts in or on dash. Com- 
panion enclosure to MA1003 Auto Clock Module 
Accepts 3 push switches (not included). Blue lens. 
31/2x21/ax2" 270-303. Reg. 5.95 Sale 3.95 
© Bezel With Lens. High contrast lens. ideal'for 
LED displays. 3eüsxl" lens opening. With hardware. 
270-301. Reg. 3.95 Sale 2.95 

U 

ftadie ThaeK 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 

Prices may vary at individual stores and dealers 
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Power Supplies 
12 volts @ 13 amps 

SURPLUS UNITS IN LIKE NEW CONDITION 
INPUT: 115 ran 43.83hz 
OUTPUT: 12 rdc 0.13 amps 
REGULATION: 0.1% + mV 
NL.FL, x 0.1% ± 5mV for 10% 
Input change 
RIPPLE: 2mV RMS max., 20 mV -_ 
PP max. 
STABILITY: Typically 10 mV for 79.00 per unit eight hour period 
REMOTE SENSING, REMOTE VOLTAGE ADJUSTMENT, 
OVERLOAD PROTECTION and OVERVOLTAGE PROTECTION 

ALSO AVAILABLE IN 5 VDC @25 AMPS $79.00 per unit 
22/44 EDGEBOARD CONNECTOR 

TIN SOLDERTAIL .158"s .200" 10 MEG POTS 
.Standard V. watt Size 

.34" Long Shaft 
Y." Dia. 

25 For 55.00 4 For 51.00 

50K AUDIO SLIDEPOTS 
K nobs la Sad. 

I I 75e Each 
Pots 204 *non 

3-1/2 Inch long 2-3/4 inch slide 

111111111111111111111r 

LARGE QUANTITIES AVAILABLE 
$1.35 each 101or012.50 

REED RELAYS 
9.15 VOLT D.C. LATCH 
NORMALLY OPENED 

CONTACTS: 1 amp max. 
switch -2 amp max. carry 
BODY SIZE: approx. 1 Inch 
long % Inch high 

S.P.S.T. 1500 ohm coil 
$1.15 each 

D.P.S.T. 1200 ohm coil 
$1.30 each 

$1.50 each 
3.P.S.T. 750 ohm coil 

C -H D.P.D.T. PRINTED 
CIRCUIT MINI TOGGLE 

- 

11 .or ueh 
10150 11250 

camp.®125 vac 
o n. on 

POTTER BRUMFIELD 
4 PDT RELAYS 

14 ptn awl* 
3 amp dom act. 
24 volt 

roll 120 von 
u.w but lasted 

$1.25 each 
space col voltage 

LARGE QUANTITIES AVAILABLE 

LINEAR SLIDE POTS 
Il . l u Ince hip 4/'{il 1 3/e Inch slave 

10Ka20K 

50e each SPECIFY VALUE 

ALL ELECTROAICS CORP. 
905 S. Vermont Aye, SEND FOR OUR FREE CATALOG 

Loa Angeles, CA 90006 
(213) 380-8000 

Store & Warehouse Hours 
9AM-5PM 

Monday thru Friday 
Saturday 

10 AM -3 PM 

TERMS 

Ouantitl. Limited 
Min. Order $10.00 
Add $2.00 
Shipping USA 
Calif. R... Add 5% 
Prompt Shipping 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

28 AMC Sales 116 

46 AP Products, Inc. 34 

31 Aaron -Gavin Instruments 73 

9 Active Electronics 99 

- Advance Electronics 16,78-79,110 

60 Advanced Computer Products 105 

8 All Electronics 120 

69 Amelect, Inc 76 

13 American Antenna Coy. 4 

57 Ampower 118 

63 Ancrons 116 

51 B & K Precision Dynascan Corp. 85 - Karel Barta 96 

47 Bishop Graphics, Inc. 80 

- Bullet Electronics 106 

55 CFR Associates 108 

53 Chaney Electronics 100 - CIE-Cleveland Institute of Electronics 
18-21 

- Command Productions 96 

64 Concord-Computer Components 110 

26 Continental Specialties Coy. 2 

70 The Cooper Group-Electronics Div 17 - Dage Scientific 120 

30 Delta Electronics 100 

71 Deltroniks 116 

49 Diamondback Electronics 106 

34 Digi-Key 109 - Digital Research Corporation 114 

40 EICO 73 

18 Electronic Supermarket 114 - Electronics & Control Engineers' Book 
Club-McGraw Hill Book Div. 28-31 

58 Enterprise Development Corp 81 

23 Fluke 7 - Fordham Radio Supply 107 

24-25 Formula International 102-103 

62 Fuji -Sven 115 

61 Godbout Electronics 108 - Grantham College of Engineering 81 

48 Guardian Electronics 13 

100,7 Heath 15,33 

52 Hickok Electrical Instruments 91 

38 Hitachi-Denshi 95 

Information Unlimited 98 

27 International Electronics Unlimited 114 

JS&A 1 

11-12 Jameco Electronics 112-113 

14 Jan Crystal 120 

36 Kester Solder 32 - Keithley Instruments 22-23 - Lakeside Industries 98 

3,43 Leader 25 

20 MCM Audio 97 

2 MTI-Mobile Training Institute 80 

67,76 McKay Dymek 84,90 

37 Meshna 104 

56 Micro Mart 104 

National Radio Institute (NR1)-Div. of 
McGraw Hill 8-11 

National Technical Schools 86-89 

16 Nesda 110 

42 Netronics 36 

21,22,54 O.K. Machine & Tool 26-27,38 

15 onComputing (BYTE) 75 

41 Optoelectronics Coy. 3 

44 PAIA 80 

59 PTS Electronics 73 

17 Pac-Com 73 

66 Panarise 32 

39 Poly Pelts 104 

45 QB Electronics 110 

19 Quest 117 

77 R & R Instrumentation 35 - RCA 94 

32 Radio Shack 119 

S Ramsey Electronics 101,111 

35 Rye Industries 94,95 - Sabtronics 2,4 - Sheldahl 37 

10 Solid State Sales 108 

Spacecoast Research 98 

6 Technical Electronics Corp. 116 

68 Texas 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 

FREE KIT Catalog 
AUTORANGE DIGITAL CAP -METER 
KIT. Still the best for only $74.95 

Phone 415 - 447 -3433 
Write or Phone for FRER CATALOG. 
Average 1 minute Saturday call is .3le. 

DAGE 

C OIlln in-, 
TEST & 
EXPERI- 
MENTER'S 

EQUIP. 

SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mall to: Radio -Electronics 
SUBSCRIPTION DEPT.,'P.O. BOX 2520, 

BOULDER, COLO. 80322 
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When quality counts 
Do not be fooled by the low prices, these brand 

new lab quality frequency counters have important 
advantages over instruments casting much more. 
The models 7010 and 8010 are not old counters repack- 
aged but 100% new designs using the latest LSI 
state-of-the-art circuitry. With only 4 IC's, our new 7010 
cffers a host of features including 10 Hz to 600 MHz 
operation, 9 digit dispiay, 3 gate times and more. 
-leis outperforms units using 10-15 IC's at several 

-ernes the size and power consumption. The older 
designs using many more parts increase the possiblity 
of failure and complexity of troubleshooting..Look 
closely at our impressive specifications and note you 
can buy these lab quality counters for similar or less 
-Honey than hobby quality units With TV xtal 
time bases and plastic cases! 

Both the new 7010 and 801) have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sersitivity is excellent 
and charted below for all frecuencies covered by the 
instruments. 

Both counters use a modern, no warm up, 10 MHz 
TCXO [temperature compensated xtal oscillator] 
time base with external clock capability - no economical 
3.579545 MHz TV xtal. 

CIRCLE 41 ON FREE INFORMATION CARD 

MODEL 7010 600 MHz 

iI.10ú'ü0ú0.0 

îiÑj IS 

100% U.S.A. FACTORY ASSEMBLED 
100% PARTS & LABOR FEAR GUARANTEE 
CERTIFIEC NES TRACE>BLE CALIBRATION 
EXTERNAL CLOCK INPUT 

Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield- 
ing,frght weight and are rugged and attractive - not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example, the 10 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 

10 second gate time may require 20 seconds 
between display updates. 

The 7010 and 8010 carry a 100% parts and 
labor guarantee for a full year. No "limited" guarantee 
here! Fast service when you need it too, 90% 
cif all serviced instruments are on the way back to 
the user within two business days. 

We have earned a reputation for state-of-the-art 
designs, quality products, fast service and honest 
advertising. All of our products are manufactured and 
shipped from our modern 13,000 square foot facility in 
FL Lauderdale, Florida. 

-When quality counts...count on Optoelectronics. 

MODEL 8010 1 GHz 

RREUUENCY L(hINIEN 

f LÌ. L 1_1 

i:E 8010 optoelectronics inc. 
=Y. cui. No10 drake 1¡_2 1/a kV» la 

` gi.e LJ 
aATE Tffin /NC. 

DISPLAY HOLD FUNCTION 
9 RED LED DIGITS 4" HIGH 
.1 Hz RESOLUTION 
0.1 PPM 10 MHz TDXO TIME BASE 

MNeE -1NIZ 

40 000 rood HMIn 

(ce .r W 

LAB/PORTABLE-AC ADAPTER INCLUDED 
1 MEGOHM & 50 OHM INPUTS 
STATE-OF-THE-ART LSI DESIGNS 
CCMPREHENSIVE USER MANUAL PROVIDED 

COMPACT SIZES -7010- 1-1.," Hx4-' a" Wx5-' . "D 8310- 3" Hx7-' -" Wx6-' ï"D 

MODEL 
3 

PRICE 
RANGE 
RANGE 1011z25 LED 

DIGIT -29D MHz 

SENSITIVITY 
50 OHM INPUT 

250-450 MHz 450 MHz-1GHz 
HI -Z INPUT 

10Hz - 60 MI -2 
GATE 
TIMES 12 MHz 

RESOLUTION 

60 MHz MAX. FRED. 

TCXO TIME 

20 -40 C 

BASE 

FRED. 

EXT 
CLOCK 
INPUT 

NI CAD 
BATT 
PACK 

7010 
-7010.1 

145.00 
225.00 630 MHz 9 5 -?0 mV 10-30 mV 

20-40 mVYES 
to 600 MHz 

1-10 mV 131 .1.1.10 SEC .1Hz 1 Hz 10 Hz 
600 MHz 

1 PPM 
0.1 PPM 

10 MHz OPTION 
$25. 

YES 
OPTION 

$15. 

8010 
8010.1 

325.00 
405.00 1 GHz 9 1- 0 mV 5-20 mV 10-25 mV 1-10 mV 181.01-20 SEC .1 Hz 1 Hz 

10 Hz 
1 GHz 

1 PPM 
0.1 PPM 

10 MHz YES 
STD 

YES 
OPTION 

$ 39. 

* Has precision 0.- PPM TCXO time base. 

MODEL 7010 

#7010 600 MHz Counter - 1 PPM TCXO 
#7010.1 600 MHz Counter - Q- PPM TCXO 

OPTIONS 
#Ni -Cad -701 Ni -Cad Battery 3ack & 

charging circuitry 
Installs inside Lnit 

#EC -70 External Clock irtpur,10 MHz 
#CC -70 Carry Case, Padded Black Vinyl 

r 

Liza 1-e 

MODEL 8010 

$145.00 #8010 1 GHz Counter - 1 PPM TCXO $325.00 
$225.00 #8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00 

#8010.1-13 1.3 GHz Counter - 0.1 PPM TCXD $495.00 

OPTIONS 
#Ni-CaC-801 Ni -Cad Battery Fick & 

$ 15.00 charging circuitr/ 
$ 25.00 Installs inside u,it $ 39.00 
$ 8.95 #CC -80 Carry Case. Padded Black Vinyl $ 9.95 

ORDER FACTORY DIRECT CALL TOLL FREE 

Optoelectronics ìnc 
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 

TERMS! Orders to U.S: and Canada, add 5°ió for shipping, handling and insurance to a max,mum of $10.00. All other orders add 

ACCESSORIES 

#TA -100 Telescope Ant with 
Right Angle BNC $ 9.95 

#P-100 Probe, 50 ohm. lx $13.95 
#P-101 Probe, Lo -Pass, 

Audio Usage $16.95 
#P-102 Probe. Hi -Z, 

General Purpose $16.95 

SELECTED PRICE INCREASES 
EFFECTIVE APRIL 1, 1980 

PLEASE CONSULT FACTORY 

1-800-327-5912 
FROM FLORIDA (305) 771-2051 /2 

www.americanradiohistory.com



In one year our K40 antenna 
has become the largest selling 

CB antenna in the world! 
1. It's the most 

expensive ... 

42.5° 
And when you 
pay more, 
you expect more! 

suggested retail 

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 includes choppers, dune 
buggies, gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV'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. 

'Including option- 
al mounts at extra 
cost. 

...This 
Antenna 

is so 
DYNAMITE 
you receive a ... 

2. It's made 
better... 

GUARANTEE I : The K-40 will transmit farther and re. 
ceive moth clearly than the antenna it replaces er the custom- 

receive a prompt and full refund Iran the Registered 
K. 40 Dealer who installed and tuned it. 

GUARANTEE II: unconditionally guaranteed for 12 
months Guaranteed against cracking, chipping, or rusting. 
Guaranteed against mechanical failure. Guaranteed against 
electrical fedora. Guaranteed against accidental breakage No 
exclusions No gimn. rats For a full 12 months 

3. It's proven best! 
...Here's what the leading CB 
publications said. 

CB TIMES: "... it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it-repeated tests showed the K40 
could out -perform the major competitive brands." 
RADIO -ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out -performed the competitive antenna. 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 
PERSONAL COMMUNICATIONS: ". . . an impressive 
95% of the trials, the K40 out -performed the existing mobile anten- 
nas. We had to try one for ourselves. 
"... in every case, the K40 either equaled or out -performed its 
competitor. 

"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 
be iust about the best antenna around. 
CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1978, became the number one selling antenna in the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: "... truck driver and CB'er for 
10 years ... 50% further than my M410 'Big Momma'." 

-J.H. Collett, 207 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. Castro, VRB, Monserrante D-67, Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

-John A. Blum, Box 446, Zelienolple, PA 

SHAKESPEARE: "... I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

-H. Bather( 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 system." 

-Jerome R. Brown, 7800 S. Linder, Burbank, IL 

AMERICAN ANT 
ELGIN, IL 60120 
COPYRIGHT AMERICAN ANTENNA 1979 
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(SPECIAL NOTE) 
IF YOU'RE A 
BEGINNER: 

Our K40 Dealers will be hap- 
py to sell you any of the older 
style and less expensive an- 
tennas that are great bar- 
gains f ginning CB'er. 
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