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BUILD FOR LESS THAN $10 

i I I - DIGITAL LOGIC PROBE 
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6 audio test accessories to build 

Tuning in worldwide SW stations 

Step-by-step TV IF alignment 
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- $1.25 AUG. 1980 
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The ultimate turntable pickup arm? 

Inside a VHS videotape recorder 

Build your own raceway videogame 

e. BUILD THIS 
ROBOT FOR UNDER $400 
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70 Fulton Terr. New Haven. CT 06509 (203) 624-3103. TWO 710-465-1227 
OTHER OFFICES San Francisco (415) 421-8872. TWX 910-372-7992 

Europe- Phone Saffron -Walden 0799-21682. TLX 817477 
Canada: Len Finkle( Ltd . Downsvuew. Ontario 
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4001 PULSE GENERATOR 
GATE/TRIG IN 

4i) 

Forget everything you 
know about pulse generators. 

You've just discovered 
our Model 4001 Ultravariable 
Pulse GeneratoroM-so much 
more flexible and economical, it 

dramatically simplifies all your 
digital designing and testing. 

It starts with a smarter 
way to set pulse parameters: 
pulse width and pulse spacing 
are each independently and 
continuously variable from 100 
nanoseconds to one second 
over seven decade ranges. 
Providing outputs from 0.5 Hz 
to 5.0 MHz. 
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1 
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, Model 4001 
Pulse Generator 
$235' 

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

Now discover the sur- 
prisingly low price: $235.* 

Smarter tools for testing and design. 

GLOBAL Call toll -free for details 

SPECIALTIES ór;80ó 243- 6077 
CORPORATION 

'Suggested U.S. resale Prices. specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation. 
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COMPUTER ERROR 

E tended 
ufespan 

Model 310 

I. 

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

But something was strange. JS&A often 
tests its products in its catalog first before they 
are nationally advertised. If they sell well, we 
then start a national magazine advertising 
campaign. The blood pressure unit sold well in 

our catalog, but for some strange reason, it 
wasn't selling well in magazines. 

SHOCKING DISCOVERY 
And then we found the answer. A few 

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

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

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

early 1978. 
Just as the advertisements were starting to 

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

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

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

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

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

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

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

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

This story is painfully true. And although it 

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

NEWEST UNIT 
Our newest unit shown above is another 

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

Model 410 

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

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

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

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

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

o PRODUCTS 
THAT 

® THINKS 
Dept. RA 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.,1980 



Hand-held computer power is here! 
An autoranging DMM breakthrough 

from B&K-PRECISION. 
B&K-PRECISION's new microcomputer 
controlled Model 2845 is a major advance 
in digital multimeter technology. At a price 
comparable to ordinary manually operated 
units the 2845 brings microcomputer intel- 
ligence to a handheld portable DMM. 
When applied to a circuit, its computer 
selects the range providing maximum 
resolution without the slow "hunting" 
action characteristic of many bench -type 
autoranging DMM's. 

The 2845 is certainly the most user 
oriented hand-held DMM available. 
No other DMM can match its speed and 
simplicity of operation. With tilt stand, 
large display and optional AC power 
adapter, it becomes a remarkable inex- 
pensive bench DMM. 
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Microcomputer autoranging speeds 
operation and stabilizes readings 

Auto -skip program for best resolution in 

least time 

Easiest, fastest -to -use DMM available 

0.1% basic DC accuracy 

31/2 digit. 0.5" LCD display 

Continuity test "beeper" 
Range -lock. holds selected range 

Measures AC/DC voltage: AC/DC current; 
resistance 

Meets tough U.L. 1244 

safety standards 

Available for immediate delivery 
from your local distributor. For 
additional information contact your 
distributor or B&K-PRECISION. 

(PRECISION 
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 

Model 2845 $175 
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BUILD 37 UNICORN -I ROBOT 
Part 1. Complete with manipulator arms and mobile 
base, you can build this robot for under $400. Various 
levels of control and intelligence are described, including 
an on -board computer. James A. Gupton, Jr. 

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

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

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

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

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

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

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

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

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

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

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

RADIO 59 TUNING IN WORLDWIDE SW STATIONS 
The RF.spectrum is chock full of interesting communi- 
cations. including INTERPOL. the Strategic Air Com- 
mand, NORAD, even spies. Here's a look at what's 
out there and how to tune them in. Robert Grove 

70 COMMUNICATIONS CORNER 
A look at a remote -controlled coax switch for switching 
bands easily. Herb Friedman 

EQUIPMENT 
REPORTS 

ON THE COVER 

Finally, the construction article you've 
all been asking for: An 8 -part series 
describing a full blown, fully mobile 
robot complete with manipulator arms. 
Options include remote control opera- 
tior, operation via external computer 
via the remote -control link and an on- 
board computer. Suggestions are given 
for adding senses such as sight and 
feel The basic robot, minus the options, 
can be built for under $400. Get started 
building yours today. Complete details 
start on page 37. 
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A QUICK AND EASY way to make one -of -a -kind 
printed circuit boards. The details start on page 66. 

a 3 

RACEWAY VIDEO GAME you can build lets you 
pretend to be a Indy 500 race -car driver without 
ever leaving the comfort of your armchair. Con- 
struction details start on page 42. 
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Canada. 516.00. Other countries. 518.00. Single copies 
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What's new in color: The 1981 color -TV lines will em- 
phasize random-access digital keypad tuning heavily, in 
both manual and remote models, with remote control 
getting greater stress, comb filters spreading to more 
brands, and audio output jacks appearing in an increas- 
ing number of models. 

The popularity of cable TV is reflected in the new sets, 
too. Almost all brands now make it possible to tune at 
least the special midband cable channels, while Zenith 
and Quasar feature "105 -channel" keypad tuners that 
can get both midband and superband cable channels. 
The comb filter, initiated by Magnavox in 1978, now is 
featured in a substantial number of models by RCA, 
Zenith, and Quasar, as well as Magnavox. The circuit, 
which uses a glass delay line in most brands, increases 
apparent resolution from about 260 to 330 lines and elimin- 
ates "cross -color" effects such as crawling dots and 
color patterns in black -and -white details. RCA uses a 

special IC which also incorporates horizontal and vertical 
peaking, instead of using discrete circuitry with a delay 
line. In addition to keypad tuning, some brands-ex- 
emplified by RCA and Zenith-add programmed channel - 
scan controls which automatically tune preselected 
channels in sequence. 

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

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

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

played on the screen, for location of any segment of the 
disc. The player has five pushbuttons-forward and re- 
verse visual search, forward and reverse rapid access, 
and pause. The rapid -access feature lets the user find a 

segment of the disc by observing the elapsed -time LED. 
The only additional control is a load -play -unload lever. 
RCA reiterated that its discs would play for one hour per 
side, have monaural sound at the start, backed by an 
initial catalog of 150 titles, with new releases monthly. 

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

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

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

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

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Facts from Fluke on low-cost DMM's 

r, 

Conductance: 
What it ís, and what it can do for you. 
We've often referred to 

conductance as the "missing function" 
in DMM's - the capability so many of 
you have wanted in a DMM but 
couldn't find until we introduced the 
8020A Analyst. 

Since its introduction, the Fluke 
8020A has become the world's 
best-selling DMM. And four more 
low-cost models with conductance 
ranges have been added to our line. But 
you'll still find this function only on 
Fluke DMM's. 

Simply stated, conductance lets 
you make resistance measurements 
far beyond the capacity of ordinary 
multimeters. Until the 8020A, there 
was no way to make fast, accurate 
readings from 20 MS2 to 10,000 MS/ - 
ranges typically plagued by noise 

1 

pickup. Yet, measurements at these 
les els are vital in verifying resistance 
values in high -voltage dividers, cables 
and insulators. 

With conductance, the inverse of 
ohms, which is expressed in Siemens - 
Fluke DMM's can measure extreme 
resistances. Simple conversion of 
direct -reading conductance values, 
then, yields resistance measurements 

to 10,000 MS? (and 
100,000 MS2 with 

the 8050A), 
` \ without 

. 

special shielding and using standard 
test leads. 

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

For more details, call toll free 
800-423-0361; use the coupon below; 
or contact your Fluke stocking 
distribt. tor, sales office or 
representative. 

8020A 
Multimeter 

O 

40. 

r 
IN THE U.S. AND NON - 
EUROPEAN COUNTRIES: 
John Flukr Mfg. Co.. Inc. 
P.O. Box 4: 210 MSs2B 
Mountlake Terrace. WA 06043 
0061774.2M 
Telex: 152ói2 
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IN EUROPE: 

Fluke (Holland) B.V. 
PO. Box 5053.5004 EB 
Tilburg. The Netherlands 
1013) 673 973 
Telex: 52237 

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

low -coat DMM's, including the 
conductance application note. 

o Please have a salesman call. 

Name 

Title Mail Stop 

Company 

Address 

City 

1 Telephone l 

State 

For literfture circle no. 27 

Zip 

Ext. 
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what's news 

Microprocessors oversee 
"Shining House of Dreams" 

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

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

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

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

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

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

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

Stereo AM broadcasting approved 
by FCC 

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

monaural FM receiver can receive an FM 
stereo program. Special receivers will of 
course be needed to receive the stereo AM 
as stereo. 

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

RCA sees SelectaVision 
highly popular in Europe 

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

SelectaVision is a capacitance system 
with a grooved disc played with a diamond 
stylus. The disc revolves at 450 rpm and 
has up to an hour of programming on each 
side. It can be attached to any color or 
black -and -white receiver. 
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DESIGNED TO FIT its mountain and desert surroundings, the House of Dreams' unique features 
include solar collectors for heat and hot water supply and high earth banking against both heat and 
cold. (The Ahwatukee House has other non -electronic unique features. For example, there is not a 

square room in the house.) 

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

The SelectaVision system is expected to 
reach the retail market early 1981, with 
units going to dealers for demonstration in 
December 1980. Retail price is expected to 
be under $500. 

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

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

Dr. Noble was especially noted for his 
work in two-way mobile FM radios, having 
designed and put into operation the first 
two-way FM system ever used by a State 
police department, that of Connecticut. 
Later joining Motorola (in 1940), he was 
responsible for their commercial FM com- 
munications -systems development. After 
the war, he founded the Motorola research 
laboratory in Phoenix, AZ. The lab became 
the Semiconductor Products Division of 
Motorola. 

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

Crystal Clear records now available 
in dbx 

Crystal Clear Records of San Francisco 
and dbx Inc, of Newton, MA, have joined in 
announcing plans to issue Crystal Clear 
albums in the dbx Encoded Disc format. 
The initial offering will include Volumes I 

and II of Sonic Fireworks (a collection of 
organ, brass and percussion music), New 
Directions by Laurindo Almeida, and Taj 
Mahal Live. 

Each album, says the director of dbx's 
Encoded Disc program, has been ex- 
panded to include previously unreleased 
selections by the artists featured. 

The dbx encoding consists of compress- 
ing all frequencies 50% in recording, thus 
doubling the dynamic range of the record. 
A dbx Decoder (which retails for $109) 
expands the record output back to its origi- 
nal volume for playback through stereo 
equipment. 

continued on page /3 
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LEADER 

Hitachi 

Non -Linear Systems 
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JATA PRECISION 

FLUKE DIGITAL MULTIMETERS 
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Model 8022A: 
The Troubleshooter 

$139 

Model 8020A: 
The Analyst 

A 

Seven functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1IR) 

3'/zdigit resolution 

0.1% basic dc accuracy 

LCD display 

Overload protection 

Free case 
Two year parts 
and labor warranty 

Six functions 31/2digit resolution 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
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Er 

NEW 

0.25% basic dc accuracy 

L.',D display 

Overload protec:ion 

Nine functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1IR) 
logic level and 
continuity detect 

temperature (K -type 
thermocouple) 

Model 8024A: 
The Investigator 

Peak hold on vol:age 
and current functions 

Selectable audible 
indicator tor 
continuity 
or level detection 

31/2digit resolution 

0 1% basic dc accuracy 

LCD display 

Overload protection 

WATA PRECISION 
Model 938 

0.1%, 31 -Digit, LCD DIGITAL 
CAPACITANCE 

METER 

; 

I 

$169 

WIDE RANGING - Iran 1999 pF full scale 
(0.1 pF resdution) up to 1999 pF full scale, in 

eight ranges _virtually every capacitance you II 
ever need to measure. 

FAST AND EASY TO USE - Direct reading. 
pushbutton ranges. Just pug in and read 

F><rFPTIONALLY ACCURATE - provides 
Li-. 0.1% basic accuracy. 

TOUGH AND COMPACT - Built to take rough 
usage wifieut bss of calbralmi accuracy. Fits 
and goes anywhere. takes very little bench 
space, always handy for ack capacitance 
checkout. matching, calbratron, and tracking. 

PORTABLE - Paimsrzed. lightweight. operates 
up to approxmatey 200 fours cn a singe W 
alkaline tottery. 

EASY READING - beg.. clear, ttj.cixltrasl 
3'/odgit LCD delay. a lull 05- high. readable 
~ere. 
VALUE PACKED - Outstandrg measurement 
capability and dependabldy. OuperfOrrrrs DC 
tinecorstant meters, and even bridges costing 
2 to 5 times as much. 

RELIABLE - warranteed for 2 full years. 

r -- - KEITI-iLEY MODEL 130 

IMF 

NEW 
$99 

New 

DIGITAL MULTIMETER 

DC VOLTAGE 
RANGE ACCURACY 

200mV, 2V, 20V, 200V, 1000V .5% 

AC VOLTAGE 

200mV, 2V, 20V, 200V, 750V 1% 

DC CURRENT 

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

AC CURRENT 

2mA, 20mA, 200mA, 2000mA, 10A 3% 

RESISTANCE 

2004, 2102, 20kQ, 200k4, 20M Q .5% 

Portable Digital Capacitance Meter 

MODEL 820 

Ó ., 
Call For Our Price 

V-151 15 MHz Single Trace 

V-152 15 MHz Dual Trace 

V-301 30 MHz Single Trace 

V-302 30 MHz Dual Trace 

V-5508 50 MHz Dual Trace, 

Dual Time Base 

Call For 
Special Intro 
Price Offer 

Measures capicdance 
from 0 t 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 
lacks or banana lacks 

Fuse protected 

Uses either rechargeable 
or disposable batteries 

Overrange indication 

HITACHI 

+ ~1 r 
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t_ 
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THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 
ST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 
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Newfrom NRI! 
25"color TV that tunes 
hIAGONAL y computer, programs 

an entire evening's 
entertainment. 

Just part of NRI's training in I 

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

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 

leap forward in TV and audio...digital 
systems. Already, top -of -the -line TV's 

feature digital tuning, computer pro- 

gramming is appearing, and new 

digital audio recording equipment 
ís about to go on the market. 

NRI is the only home study school 

to give you the actual "hands-on" train- 
ing you need to handle servicing prob- 

lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 

designed -for -learning, 25" diagonal 
color TV with electronic tuning, built-in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre-program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 

to adjust and service them. You work 

with the same advanced features 

used in the new programmable 
TV's and video tape record- 

ers. It's exclusive NRI 

training that keeps you 

up with the leading 
edge of technology. 

Exclusive 
Designed -for- 
learning 
Concept 

The color 

. 6 p 

11) 

TV you build 
as part of NRI's 

Master Course 
looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 

behind that pretty 
picture is a unique 
designed -for - 
learning chassis... 

o ' 
' 

t.Nív 

the only such unit in the world. 

Rather than retrofit lessons to a hobby 
kit or an already -built commercial 
set, NRI instructor/engineers have de- 

signed this television so each step of 

construction is a learning experience. 
As you build it, you perform 

meaningful experiments. You see what 

makes each circuit work, what it does, 

how it interacts with other circuits. You 

even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big -picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab then 
apply them as you assemble a fine 

AM/FM stereo receiver, complete with 

speakers. You also get practical experi- 

ence as you build your own test instru- 
ments, including a 5" triggered sweep 

oscilloscope, CMOS digital frequency 

counter, color bar generator, and transis- 
torized volt -ohm meter. Use them for 

learning, use them for earning as a 

full- or part-time TV, audio, and video 

systems technician. 

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

you learn far more than TV servicing. 
You'll he prepared to work with stereo 

systems, car radios,. record and tape 
players, transistor radios, short-wave re- 

ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 

video tape recorders and tape or disc 

video players. Your training covers just 
about every kind of electronic enter- 

tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 

million students worth of training, your 

course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite -size" les- 

sons cover subjects thoroughly, clearly, 

and concisely. "Hands-on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

course and its potential for you by mail- 

ing the postage -paid Card today. Our free 

100 -page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 

tronics courses. You'll also find out 
about NRI's new Computer Technology 

Course that includes 

' 

your personal 

' 

w . -"QV ' : . 

49Y es 

microcomputer. Or Complete Com- 
munications with 2 -meter transceiver 
that gets you ready for opportunities in 

broadcasting, 2 -way radio, microwave, 
and other growing fields. If card has 

been removed, write to: 

NRI 
NRI Schools 
McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 
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$7.95* 

NEW WIRE -WRAPPING TOOL DOES ALL WSU- 30M 
The new WSU-30M "Hobby Wrap" tool performs the complete wire -wrapping 

function. First, the tool wraps 30 AWG(0,26mm) wire onto standard .026 inch 
(0.8mm) square DIP Socket Posts. In addition, the tool also unwraps and, 

finally, it strips 30 AWG wire nick -free. 
WSU-30M makes a "modified" style of wrap, in which app,oximately turns 

of insulated wire are wrapped in addition to the bare wire for purposes of added 
mechanical stability. Designed for the serious amateur, the WSU-30M features 

compact, all metal construction for years of dependable service. 
This unique tool is remarkable value performing the work of three separate 

tools at a fraction of the cost. 
MODIFIED 

I 
WRAP 

PART No. 

WSU-30M 
Strip if l 

REGULAR 
WRAP 

PART No. 

WSU-30 

U i 

,134,_ 1l Q.,. 
. 

l 

Wrap 

Unwrap 

WIRE WRAPPING -STRIPPING -UNWRAPPING TOOL 
The compact, inexpensive WSU-30 "Hobby Wrap Tool does the job of three WSU_ 3O tools at a fraction of their comparable prices. The tool wraps, unwraps, and 

even strips wire thanks to a unique built-in stripping blade. Designed for use 
with 30 AWG(0,25mm)wire on standard .025 inch(0,8mm) DIP Socket Posts. $695* Takes minutes to learn to use; makes perfect connections in seconds without 

solder. 

OK Machine & Tool Corporation 
3455 Conner St., Bronx,N.Y. 10475 U.S.A. 

Tel. (212) 994-6600 Telex 125091 
Minimum billings $25.00, add shipping charge $2.00 

New York State residents.add applicable tax 

CIRCLE 42 ON FREE INFORMATION CARD 



what's news 
continued from page 6 

Radios will be optional on 
American Volkswagen cars 

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

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

Sony Corp of America 
cleared in antitrust case 

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

Lavine Distributors, Inc., of Providence, 
claimed that it had been illegally termi- 
nated in 1976, and that Sony had engaged 
in an illegal combination and conspiracy to 
maintain resale prices of Sony brand prod- 
ucts. They sought $4.1 million in damages. 

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

New programmable pacemaker 
adapts to patient changes 

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

The new pacemaker, Spectrax, is not 
only extremely small and light (10 mm 
thick, weight 45 grams) but contains a 

computer chip that permits a physician to 
change the instrument's functions to meet 
changing medical conditions throughout a 
patient's lifetime. In the past, that required 
another operation and installation of a new 
and different pacemaker. 

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

the Spectrax one of the smallest pacemak- 
ers available. The life expectancy of the 
lithium -iodide batteries is 8 to 10 years. 
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THE MEDTRONIC PACEMAKER programmer 
and two of the small Spectrax-SX pacemakers 

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

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

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

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

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

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

The manufacturers and pharmacists hold 
that supplying such information would in- 
crease the cost of a prescription 30 cents. 
The FDA sets the increase at 6 cents. 

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

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

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

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

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

Electronic telephone book planned 
for French phones 

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

If the terminals can be produced for 
about $100, it will be cheaper than replac- 
ing telephone books regularly. R -E 



Cable TV & Ma Bell 
When will we ever learn 

Human beings are supposed to be able to learn from their mis- 
takes ... but sometimes it sure seems as if we don't. Cable television 
and the Telephone Company form a case in point. 

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

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

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

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

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

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

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

A summer -full of sports and politics 
This summer's agenda of satellite -transmitted programming 

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

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

Second cable TV network now operating 
The second cable TV network-a collection of about IS pro- 

gram services aboard II transponders on Comstar D2-is now 
beaming its variety of shows, supplementing the primary cable 
network that is carried via RCA's Satcom I. Although there was 
the possibility of some minor rearrangements in transponder 
assignments aboard Comstar D2 (that is parked in orbit at 95° 
west longitude), here's the basic line-up with "V" standing for 
vertical polarization and "11" for horizontal polarization: 5V 
ESPN: 6V Rainbow Communications (for Prime Time Net- 
work, a program service designed for older Americans); 7V 
Satellite Program Network and other services; 8V Showtime; 
9V and 9H Home Box Office (possibly for several new services 
HBO and its cousins in the Time Inc. family have planned); 10V 
Satellite Communications Network; I OH Spanish Internation- 
al Network (for its Gala Vision Spahish-language pay TV chan- 
nel); 1 111 Warner Amex Satellite Entertainment; 12V United 
Video (for Times Mirror Cable's programming to various cable 
TV systems); 12H National Christian Network. 

Although there was originally a great deal of skepticism about 
the success of the second cable network, a number of recent 
developments seem to assure that it will be a success. The pres- 
ence of such major program suppliers, and Warner -Amex Satel- 
lite Entertainment and HBO, will mean strong programming on 
the bird. In addition, a consortium of programmers who are 
putting their shows on Comstar D2 have banded together to buy 
earth stations that will be given away free to the nation's largest 
cable -TV systems. That will assure an audience for cable -TV 
systems that might otherwise have waited to install a second 
dish. 

Getty-ing ready for Premier's premiere 
If Getty Oil Company and four major I lollywood studios 

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

traveling via satellite soon after January 1. Getcom, a communi- 
cations subsidiary of the giant oil company, and Columbia Pic- 
tures, Paramount Pictures, 20th Century -Fox, and Universal 
Studios have proposed to launch a new pay -TV service called 
Premiere that will show new movies before the films are 
released to Home Box Office or other pay -TV services. Some 
complicated arrangements are involved in the preliminary plans, 
including the use of Transponder 21 (the SPN transponder) on 
Satcom I for the West Coast feeds and use of Comstar D2 
Transponder 5V for the East Coast prime -time evening trans- 
missions. (The Comstar transponder was originally intended for 
ESPN, the all -sports network that, coincidentally, is 85% owned 
by Getty Oil; ESPN has another transponder aboard Satcom 
I.) 

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

Lights, camera, satellite 
Filmmaker Francis Coppola (director of The Godfather, 

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

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

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

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

There's more teleconferencing aboard the various satellites- 
mostly private meetings of industry associations and companies. 
The idea is spurred by the continuing energy crisis and inflation, 
which makes it very costly for companies to send executives 
around the country for meetings. So, instead, company officials 
meet at local sites and are interconnected via satellite hookups. 
Among the most recent companies to get into the business is 

I loliday Inns; they have established a subsidiary called Ill -Net. 
HI -Net actually coordinates the programming from Home Box 
Office and other entertainment services that are beamed into 
motels around the country newly equipped with rooftop anten- 
nas. But during daytime hours, HI -Net is using the same trans- 
ponder for private meetings between customers gathered at var- 
ious I holiday Inns nationwide. Many other private organizations 
and government agencies are also stepping up their use of satel- 
lites for such teleconferences. 

GARY H. ARLEN 
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Soldering, desoldering, or both from the same 
unit? Weller! WTCPI soldering station features 
Weller"closed loop' temperature control for 
maximum eccurac> and efficiency. Choose from 
18 tip patterns and 5 temperature ranges. 

DS500 bower vacuum desoldering station 
,- works with external air system. 

DS100 provides identical desoldering 
performance linked with temperature - 

control ed soldering facility. 
Which one is for you? 
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letters 

SYNTHESIZED FUNCTION 
GENERATOR 

There has been a price change on the PC 

board offered in the article entitled "Build a 

Synthesized Function Generator" (See the 

June and July 1980 issues.) The new prices 

are as follows: 
SFG-1 Complete Set $16.00 

SFG-2 Plans only $1.50 
GARY McCLELLAN 
La Habra, Ca 

0000000000PS! 
It was gratifying to see Bob Cooper rec- 

ommend the Motorola wideband amplifier 

for a 70MHz IF strip in his article, "Back- 
yard Satellite TV Receiver" (April 1980). 

Unfortunately, the device title was quoted 

as AWT-120; it should have read MWA- 

120. 
The MWA-120 is one of a family of nine 

thin-film hybrid amplifiers in TO -39 pack- 

ages. The MWA series have three frequen- 

cy ranges: 0.1-400 MHz, 0.1-600 MHz, and 

0.1-1.0 GHz. Each frequency range has 

three types of single -stage Class -A amplifi- 

ers biased at 10, 25 and 60 mA. The input 

and output impedance is 50 Ohms and the 

amplifiers are unconditionally stable. 
Should your readers require a data sheet 

of the MWA-120, or any other hybrid ampli- 

fier in the series, they should call the 

Motorola Literature Distribution Center at 

(602) 994-6561. 
ALAN WAGSTAFFE, 
Motorola Semiconductor Group, 

Phoenix, AZ 

TRIGGERED OSCILLOSCOPE 
I would like to call attention to an error in 

figure 4 of the Triggered Oscilloscope (April 

1980 issue.) A 10-µF capacitor (C306) 

should be connected from the cathode 

(bottom) of D303 to ground, with the posi- 

tive end to the diode. Also the polarity mark 

on C319 is reversed. 
For your readers who would like to dupli- 

cate the instrument, I can supply the four 

boards etched and drilled, along with a 

graticule for 3" CRT for $15.00 at the fol- 

lowing address: 
DANIEL METZGER 
7741 Fir Drive 
Toledo, OH 43612. 

TELEPHONE SYSTEMS 
Telephone -construction projects, such 

as the music -on -hold telephone accessory, 

and telephone convenience Items like auto- 

matic telephone dialers (both in the No- 

vember 1979 issue) are becoming very 

popular. Part 68 of the FCC Rules ad- 

dresses "network harm," but fails to out- 

line necessary terminal device "character- 
istics." The result is that most of those 

devices will work in most circumstances- 
but not universally. 

A few suggestions are offered for the 

authors and hobbyists. Telephone systems 

vary. While most modern systems maintain 

a constant battery potential, some older 

systems reverse that polarity to the caller 

during conversations. A diode bridge can 

be added if needed. 1200 ohms will hold 

the line in most cases, but that resistance 
may be too high. A telephone is nominally 

200 ohms (± 50 percent or more). The hold 

circuit should be slightly higher in resis- 

tance than the telephone, so that It will 

release when the telephone is lifted. A hold 

value of 400 ohms gives much more assur- 

corrtinued on page 24 
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A significant development 
in hand tool design. 

- Engineered with traditional 
VISE -GRIP quality. 

Introducing 
the new VISE-GRIP 
long nose locking pliers. 

CIRCLE 52 ON FREE INFORMATION CARD 

(Model 6LN, with wire -cutter, 

pictured actual size.) 

VISE.GRIP 
J 1980 Petersen Mfg. Co.. Inc. 



For the Best and Latest in Computer Technology... 

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

The "Starters" 
How To Buy & Use 
Minicomputers and 
Microcomputers 
by Barden. 

A single source to buying and using a 

computer in your home or business to 
handle recreational or practical tasks 
from playing games to setting up a bur- 
glar alarm. 240 pages, No. 21351, 
$9.95 

The Howard W. Sams Crash 
Course in Microcomputers 
by Frenzel. 

The first complete crash course in microcomputers for 
everyone-from the average consumer to the Doctor of Sci- 
ence. 264 pages, No. 21634, 514.95 

Getting Acquainted With Microcomputers 
by Frenzel. 

Gives you a complete working knowledge of the microcom- 
puter -organization, operation, and programming. 288 pages, 
No. 21486, $8.95 

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

Unravels the mysteries of computers and programming. 320 
pages, No. 21534, $9.95 

Introduction to Microcomputers for 
the Ham Shack 
by Helms. 

Gives the radio amateur an opportunity to be in the forefront 
of utilizing and developing techniques in "computercations." 
96 pages. No. 21681, $4.95 

NEW 

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

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

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

new 

The "Programmers" 
nHow to Program Microcomputers 

by Barden. 

-y 

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

BASIC Programming 
Primer 
by Waite and Pardee. 

Covers everything from getting or- 
ganized to writing a game program. 240 
pages, No. 21586, 58.95 

DBUG: An 8080 Interpretive Debugger 
by Titus and Titus. 

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

6502 Software Design 
by Scanlon. 

Tells how to program for the 6502 assembly language. Ap- 
proximately 288 pages, No 21656, $9.95' 

IneW 

8080/8085 Software Design, }} 

2 volumes 
by Titus. 

Volume 1 gives you an introduction to assembly language 
programming. 336 pages, No. 21541, 59.50-Volume 2 is a 

unique, one -of -a -kind, computer science bone for the design 
engineer. Written in Intel machine code. 352 pages, No. 

21615, $9.95 
Two -volume set No. 21659, $17.50 

TEA: An 8080/8085 Co -Resident 
Editor -Assembler 
by Titus. 

256 pages, No. 21628, $8.95 

new 
.11 

The "Computer Technology" 
Leaders 

mícrocoputer 
ook - 

onvese-stop 

current and 1-80eteche a 

one -stop source to 1-80 technology- 
r .,s hardware and software aspects and in - 

11 

strumentation problems. 304 pages, No. 

' 

21500. $8.95 

r y 
Using the 6800 

I I Microprocessor 
by Poe. 

Acquaints you with the hardware and software of the -6800" 
fun machine. 176 pages; No. 21512, $6.95 

Computer Graphics Primer r---1 
by Waite. 

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

- The Z-80 Microcomputer 

' 
ri- p «era thZtt lit! Handbook 

by Barden. 

new 

Microcomputers for Business Applications 
by Barden. 

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

"Interfacing" Bookshelf 
-ü 

Microcomputer -Analog 11 

Converter Software & .. .. 
Hardware Interfacing 

by Titus. Titus, Rony. and Larsen. 

Concepts and techniques o' interfacing 
digital computers to analog devices. 
288 pages, No. 21540; $9.50 

TRS-80 Interfacing new 
by Titus. 

192 pages; No. 21633; $8.95 

Interfacing & Scientific Data 
Communications Experiments 
by Rony, Larsen, Titus & Titus. 

160 pages, No. 21546, $5.95 

Microcomputer Interfacing With the new 
8255 PPI Chip 
by Goldsbrough. 

224 pages. No. 21614, 58.95 

1-80 Microprocessor Programming 

& Interfacing, 2 Volumes 
by Nichols. N chols & Rony. ry 800 pages. No. 21611. $21.95. 

Introductory Experiments in Digital 
Electronics and 8080A Microcomputer _ 

Programming and Interfacing, 2 Volumes, 
by Rony, Larsen, and Titus. 

912 pages; No. 21552; $20.95 

I IIICIW 

I IIIJ 

"Reference 
Library 

Computer Dictionary & 

Handbook (3rd Ed.)InCWII 
by Sippl and Sippl. U 

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

n 

Computer Dictionary (3rd Edition) 
by Sippl and Sippl. 

Over 12.000 entries, 640 pages, No. 21652, $11.95' 

"Logic" Cookbooks 

E 

CMOS COOKBOOK 

- The well-known author, Don Lancaster r presents an information -packed guide 
to this low-cost, fun -to -work with digi- 
tal logic family. 416 pages, No. 21398, 
$10.50 

TT1 Cookbook 
by Lancaster. 

336 pages, No. 21035, $9.50 

The Cheap Video Cookbook 
by Lancaster. 

256 pages, No. 21524, $5.95 

IC Op -Amp Cookbook 
by lung. 592 pages, No. 20969, $12.95 

RTL Cookbook 
by Lancaster. 240 pages, No. 20715. $6.50 

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

IC Converter Cookbook 
oy lung. 576 pages, No. 21527, 513.95 

'Tentative price 

Look to Sams .. . 

In the world of computers 

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

INDIANAPOLIS, INDIANA 46206 
(317) 298-5400 

Indicate quantity in boxes above and complete ordering in- 
formation below: 

Sub Total 

Add local sales tax where applicable 

GRAND TOTAL 

Bill Me (Shipping and Handling Charge will be added) 

Payment Enclosed (No Shipping Handling Charge) 

Check Money Order 

Master Charge 

Bank AmericardNisa 

Exp. Date 

Account Ho 

Interbank No 
(Master Charge Only) 

Minimum Credit Card Purchase $10.00 AD 040 
Please send free 1980 Computer Book Catalog. 

Signature 

Name 

Address 

last Middle First 

City State Zip 

Prices subject to change without notice. All books available from local 
Sams Distributor. Offer good in U.S. only. 

Note: Distributor, computer store and dealer inquiries are welcome. 
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We just knocked down the last reasons for not going digital in a 
multimeter. Fast continuity measurement. And price. 

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

Of course you get a lot more. Like 7 functions and 29 ranges including 
10 amp ac/dc current capability. 0. 25% Vdc accuracy. In -circuit resistance 
measurements and diode/transistor test function. Two years' typical operation 
from a common 9 -volt battery. In other words, all the features you want in 
one hand-held unit of exceptional good looks and design. 

With 1500 Vdc overload protection, 100% instrument burn -in, plus 
rugged, impact -resistant case, you're assured of the utmost in dependability and 
long-term accuracy. You get a tough meter that keeps on going, no matter 
how tough the going gets. 

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

BECKMAN 
CIRCLE 31 ON FREE INFORMATION CARD 

LETTERS 
continued from page 22 

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

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

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

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

ENERGY ALTERNATIVES 
My experience has shown that govern- 

ment bureaucrats and politicians are too 
involved with their own problems to consid- 
er suggestions and improvements that are 
not funded or credited to a government 
agency. 

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

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

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

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

For what it's worth, I wish to share this 
information with anyone interested enough 
to read it, and perhaps some reader will be 
able to develop it as a future energy 
source. 
RALPH GARNER, 
New York, NY R -E 



Start Computing For Just 5129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer/85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A "-at 8129.95 -is your starting point. 

Starring at just 5/29.95 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginner's system, OEN controller, or 111M - 

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%r 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 5129.95 (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 RO%l-I O -alt on a single motherboard 
with room for RANI/ROM PROM/EPROM and S-100 ex- 

pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
applications and Ls available in a pedal lies version which 

can he programmed using 

I 

the Netronles Iles Keypad/ 
Display.) 

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

I/O: provisions for 25 -pin 
(DB25) connector for terminal 

Level "A" at 5/29.95 is a serial I/O, which can also sup - 

complete operating system, port a paper tape reader 
perfect for beginners, hob- - . -provision for 24 -pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play...cassette tape recorder in- 
put ...cassette tape recorder output ...cassette tape control 
output...speaker output... I.ED output indicator on SOD 
(serial output) line...pnnter 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)... channetized I/O monitor 
routine with 8 -hit 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 

FNetronics R&D Ltd., Dept. RE -8 
333 Litchfield Road New Milford, CT 06776 
Please send the items checked below- plus $2 p&h. 

Explorer/8S Level "A" Kit (ASCII 
Version), $129.95 plus $3 p&h. 

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

8k Microsoft BASIC on cassette 
tape, 564.95 postpaid. 

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

Level "B" IS -100) Klt, 149.95 plus 
52 p&h. 

Level "C" (S-100 6 -card expander) 
Kit, $39.95 plus $2 p&h. 

Level "D" (4k RAM) Kit, $69.95 
plus $2 p&h. 

Level "E" (EPROM/ROM) Kit, 
55.95 plus 50c p&h. 

Deluxe Steel Cabinet for Explorer/ 
85, 549.95 plus $3 p&h. 

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), 
5149.95 plus $2.50 p&h. 

1.0Itex Keypad/Display Kit, 169.95 

By Ntronlcs 

l,ostia . glii 
111111111») 

xll 
registers...singlestep with register display at cach break point 
..go to execution address. I evel "A" in the Net- Version 

makes a perfect controller for industrial applications and can 
be programmed using the Netronics Ilex Keypad/Display. 

. -- - Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 

system defined and 16 user 
\) ^ Piii defined keys. 6 digit calculator 

C 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 5-100 signals plus buffers/drivers to 
support up to sir S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansior select -able in 
4k blocks... address decoding for onboard 8k EPROM expan- 
sion selectable in Sk blocks...address and data bus drivers for 
onboard expansion... wait state generator (jumper selectable), 
to allow the use of slower memories...two separate 5 volt 
regulators. 

Explorer's deluxe steel cabinet. 
Level "C" includes a sheet metal superstructure, a S -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/83 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 TI 2516. It includes all sockets, power supply 
regulator, heat s:nk, filtering and decouplirg components. 
Sockets may also be used for soon to he available RAM IC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 
Experimenter's Pak (SA' E 512.50 -Buy Level "A" and Hex 
Keypad/Display for 5199.90 and get FREE Intel 8085 user's 
manual plus FREE postage& handling! 
Student Pak (SAVE 524.451 -Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for 5319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE 541.001 -Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S.100 Bus Connectors for 5514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE 589.95) -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 A handling! 

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

Level "C" Specifications 
level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 

1 S.100 cards directly into the 
motherboard. Both cage and 

Explorer/85 with Level cards are neatly contained inside 
"C"card cage. 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Technical 

Assistance, Etc. Call (203) 354-9375 

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

Po»er Supply kit (2 8V ®5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

Gold Plated 5-100 Bus Connectors. 
54.85 each, postpaid. 

RF Modulator Kit (allows you to 
use your TV set as a monitor), 58.95 
postpaid. 

16k RAM Kit (S -I00 Board expands 
to64k), 5199.95 plus $2 p&h. 

32k RAM Kit, 5329,95 plus $2 p&h. 
48K RAM Kit, 5459.95 plus 52 p&h. 
64k RAM KII,41589.95 plus 52 p&h. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), 5139.95 
plus $2 p&h each. 

Intel 8085 cpu User's Manual, 57.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for 55, postpaid. 

12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

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

sonalized disk operating system -just 
plug it in and you're up and running!), 
5699.95 plus 55 p&h. 
Power Supply Kit far North Star 
Desk Drive, 539.95 plus S-' p&h. 

Deluxe Case for North Star Disk 
Drive, $39.95 plus 52 p&h. 

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

Student Pak (see above), $319.85 
postpaid. 

Engineering Pak (see above), 
5514.75 postpaid. 

Business Pak (see above), $1599.40 
postpaid. 

Total Enclosed S 

(Conn. res. add sales tax) By - 
0 Personal Check M.O./Cashier's 
Check Visa Master Charge 

(Bank g_---) 
Acct e 

Signature Fxp Date 
Print 
Name 

Address 

City 

State Zip 
ami O Send Me Information - tJ 

By Netronles 

ASCIIIBAUDOT, 
STAND ALONE 

pigefienffi 

Computer ;CFOOMPRLETE 

95 
Y .. . 

Terminal 149O 
NL 

The Netronics ASCII/BAUDOT Computer Terminal Kit is a 

microprocessor -controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either a 64 or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232 -C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

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

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

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

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

What connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or on a 

video monitor. The VID generates the cursor, horizontal and 
vertica sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 

Video Output: 1.5 P/P into 75 ohm (E/A RS -/701 Baud Rate: 
110 and 300 ASCII Outputs: RS232-Cor20 ma. current loop 

ASCII Character Set: 128 printable characters- 

WIT5E81,yv1iF}toºottiot=-%1W-~ 

!4f52'0s+,-.'01Z3456789;;<0? 

lABCOEf 113L1110PCRSTWYfKZ r: 
`abcdef yl,i iklftnopqrstawxyz{ IM 

r 

BAUDOT Character Set: A B CD FFG 1111,;., MFO PQ 
RSTUVIVXYZ-?: 350(1.,9014!57;2/68 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing 
Cursor Control; Erase, End of Line, Erase of Screen, Form 
Feed, Oelete Monitor Operation: 50 or 60Hz (jumper 
selectable. 

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

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Technical r Assistance, Etc. Call (203) 354-9375 1 

Netronies R&D Ltd., Dept. RE -S 
333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below- 
Netronics Stand Alone 4SClI Keyboard/Computer 
Terminal Kit, 5149.95 plus $3.00 postage & handling. 
Deluxe Steel Cabinet for Netronics Keyboard/Termi- 
nal In Blue/Black Finish, $19.95 plus $2.50 postage 
an! handling. 
Video Display Board Kit alone (less keyboard), $89.95 
plus $3 postage & handling. 
12 Video Monitor (10 61112 bandwidth) fully assem- 
bled and tested, 5139.95 plus $5 postage and handling. 
RF Modulator Kit (to use your TV set for a monitor), 
$8.95 postpaid. 
S amp Power Supply Kit In Deluxe Steel Cabinet 
(t8VDC @ 5 amps, plus 6.8 VAC). $39.95 phis 52 
postage & handling. 

Total Enclosed (Conn. res. add sales tax) $ 

By - 
Personal Check Cashiers Check/Money Order 
Visa Master Charge (Bank a----) 

Acct a 

Signature 

Print 
Name 

Address 

Exp. Date 

City 

State Zip 
aura :um Send Me More Information J 
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Leader LSG-16 RF Signal 
Generator 

SIGNAL GENERATOR 
LAG -,e 

CIRCLE 101 ON FREE INFORMATION CARD 

WHEN WE UNPACKED THE NEW ISG-16 SIGNAL 
generator from Leader Electronics Corpora- 
tion (151 Dupont St., Plainview, NY 11803), 
we discovered one of the smallest instruments 
of this type we had ever seen. It measures less 

than 10 inches wide, 6 inches high, and 5 

inches deep and is obviously suitable for small 
work areas. Enclosed by a rugged steel cabinet, 
the generator weighs 51/2 pounds. Its finish is 

gray with brushed aluminum. 

The design of the LSG-16 is very straight- 
forward-no bells or whistles-and operation 
is simple. 

Two features incorporated in the LSG-16 
are not usually found on low-cost equipment: 
A switchable line -voltage provision (120/240 
VAC), and a crystal test socket. Type FT -243 
crystals from 1-15 MHz (fundamental) may 
be inserted and tested for activity, or used as 

crystal -controlled markers. Perhaps it would 
have been better if they had used or added a 

socket for the more recent IiC-18/U-type 
overtone crystals, but an adaptor for these can 
be easily fashioned. 

The socket is a nice feature for test situa- 
tions where CB or amateur crystals must be 

checked for condition and frequency, or when 
an accurate frequency standard is needed dur- 
ing a critical alignment procedure. 

Most remarkable of all is the frequency sta- 
bility of the generator. A FET oscillator is 

used and warmup time is negligible. As soon as 
we switched on the LSG-16, we zero -beat the 
output with the signal from a local broadcast 
station. No drift was observed. Even rapping 
the cabinet resulted in no shift in frequency. 
Crediting this stability to the low frequency we 

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

The RF generator is tunable from 100 kHz 
to 100 Mliz on fundamental frequencies; 
usable through 300 MHz on harmonics. The 
RF output level is adjustable, with 100 milli- 
volts available up to about 35 MHz. Common- 
ly used IF frequencies (455 kHz, 4.5 Mllz, 
and 10.7 MHz) are prominently marked. A 
slide switch selects between high level (X 10) 
and low level output, with a potentiometer 
included to fine-tune the level. 

An internal modulator is also provided. It 
operates at I kHz with approximately 30% 
modulation. External modulation may also be 
injected. The unit will accept any audio fre- 
quency input from 50 Hz to 20 kliz at levels 
up to I volt. A fixed audio output is also avail- 
able: I kHz at I volt (maximum). 

Although the instrument is compact, the 
continued on page 32 

MRO solid state problems? 

1,1001.13CA SK Series 
+3,000 J C' Devices 
4,100 MRO Solutions 

For full details, see yoúr local RCA SK 
Distributor, or send -for free' copy of 
RCA MRO/Industrial Replacement 
Guide (1K6386). Write to: SalesPro- 
motionServices, RCADistributorond 
Special Products Division, .P.O. Box 
100, Deptford, N.J. 08096. 

'Joint Electron Device Englneerind Council 

SK Replacement 
Solid State 
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Teach yourself the latest in electronics: 

from the fundamentals to microprocessors 
1Vaitingforyou in the new Heat hkit Catalog is an exciting 
world of educational self -study programs, that can take 
you from fundamental electronics through microproc- 
essor interfacing and computer programming. 
Heath/Zenith Educational Systems offers II pages of 
information on 25 educational courses your Can take in 
your home. All are clear, concise college -level courses 
designed to advance your level of knowledge. 

1Vhet her you're an old hand at electronics, just begin- 
ning or perhaps interested in learning about computer 
operation and programming, Heath/Zenith Educational 
Systems has the course for you. 

Educational courses featured in the new Heathkit Cata- 
log include: Fundamental Elect ronics - from DC and AC 

to Semiconductor Devices, Electronic Circuits and Test 
Equipment; and Advanced Electronics courses on 
Phase -Locked Loops, IC Timers and Active Filters. 

Heath/Zenith Educational Systems' full line ofcomputer- 
related educational programs - including Computer 
Programming, BASIC, Assembly and COBOL Language 
courses and self -instruction courses on Digital Tech- 
niques and Microprocessors - is also available. 

Self -Instruction Courses from Heath/Zenith Educa- 
tional Systems are the effective, low-cost way to learn 
tomorrow's technology today: 

Effective because each Heath/Zenith course is uncom- 
promisingly developed for applied, useful learning. 
First, you react clear, concise text material. Then, you 
see each concept in large, easy -to -understand visuals. 
Finally, you get hands-on experience by performing 
experiments. 

Low-cost because e:very,hing you need is included u ith 
each course. For example, electronic parts are in- 
cluded with each Electronic Fundamentals course, to 
make experimenting easier. And trainers, cassettes, 
slides and filmstrips are available for many courses, to 
enhance your learning experience. 

Arco to pages 69-80 of the latest Heat hkit Catalog for the 
full story on Heath/Zenith Educational courses. 

If you don't already have a Ieathkit Catalog, send for 
your copy today - aK one of the addresses listed below 
Or pick up your copy at the nearest Heathkit Electronic 
Center` in the U.S. and Canada, where heath/Zenith 
Educational Courses are sold. 

Don't wait until tomorrow for knowledge you can learn today 

HEATH 
Educational Systems 

Dept. 020-6143, Benton I!arbor, All 49022 

I ;tier the ,. hue pages of your phun. book for the location 
nearest you. In the RS.. Heathkit Electronic Centers are 
units of Verttrchnology Elect runic: Corporation.) ED -139 
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THESE ARE NOT 

HOME -M TRAINING DEVICES. 
THESE ARE PRODUCTION MODEL 

MICRO -SYSTEMS. 
NO OTHER NOME STUDY SCHOOL 

OFFERS THEM EXCEPT NTS. 
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IN FACT, NTS ELECTRONICS 

PROGRAMS INCLUDE THE 

WIDEST ARRAY OF SOLID-STATE 

AND DIGITAL EQUIPMENT EVER 

OFFERED BY ANY HOME STUDY SCHOOL. 

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

' show you how to program it to do what you want. ///4.i0 It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 

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

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

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

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

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

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

Find out more in our full color catalog on the program of your choice. 

2 -Meter FM Transceiver 

ELENCO IX PRECISION 

MULTIMETER M-1200 

_r .ter, 
of 

RANGE 
FUNCTION 

})t 
NTH. 

Digital Multimeter 

Simulated TV Reception 

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

MSNATIONAL MS TMc ° oe 
TECHNICAL 

00 o 
1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- 

age, "smart" video terminal, two Z80 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers. 

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

3. The NTS/KIM-1 Microcomputer A single board unit featuring a 

6 digit LED display with an on -board 24 key hexadecimal 
calculator -type keyboard. A 6502 based microcomputer with 1K 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 

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

r 

SCHOOLS i ;: 
TECHNICAL. TRADE TRAINING SINCE 1 905 y4 _ 

Res,dent and Horne -Study Schools 
4000 SO FIGUEROA ST_ OJOS ANGELES. CA. 90037 \J 

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

Please rush FREE color catalog on course checked below 

Lrk 

MlcroCompulers/MIcroProcessors 
E Communications Electronics 
E Digital Electronics 
E Industrial Technology 

Q Auto Mechanics 
Air Conditioning 
Home Appliances 
Color TV Servicing 

Name Age 

Address 

Apt City 

State Zip 

Check if interested in G.I. information. 
O Check if interested ONLY in classroom training in Los Angeles. 



EQUIPMENT REPORTS 
continued front page 26 

dial scale is large, making it easy to read. The 
vernier tuning is quite smooth, without the 
usual rubbery feel associated with many other 
low-cost signal generators. Backlash is essen- 

tially absent. 
The oscillator circuit itself is a frequency - 

stable Colpitts type, coupled through an R C 
network to a bipolar buffer to reduce loading 
by the circuit under test. The oscillator is 

drain -modulated by a series bipolar audio tran- 
sistor. The modulator is driven by a separate 
phase -shift audio oscillator. 

The audio oscillator is also used as part of 
the crystal oscillator. In fact, it is possible to 
superimpose the crystal oscillator signal on 

that produced by the variable RF oscillator. 

A regulated DC supply is used for the RF 
oscillator to assure good stability and low hum. 
Although some RF leakage is present, it is 
minimized by internal shielding and AC line - 
filter capacitors. 

Signal input to the generator is accommo- 
dated by two banana terminals (one chassis - 
grounded) at high impedance. The RF output 
is available from two screw -type binding posts 
which can also accommodate banana plugs. 
Terminal spacing is correct for plug-in banana - 
connector coaxial test leads. 

The instrument cabinet has a carrying han- 
dle, and rubber feet insure scratch -free desk- 
top usage. 

The instruction manual is quite comprehen- 
sive. and includes both block diagrams and a 

complete schematic diagram of the circuitry. 
Everything considered, we Here very im- 

Your Toolbox Test Bench 

,1 

- 

Model 216 Transistor Tester 
with fast, automatic switching 
for instant good -bad analysis of 
NPN's, PNP's, FET's, diodes and 
SCR's in or out of circuit. 
$135.00 

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

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

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

FOR THOSE ON THE GO 
FROM... 

HICKOK 
the value innovator 

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

CIRCLE 56 ON FREE INFORMATION CARD 

pressed by the Leader LSG-I6 wideband signal 
generator. It is thoughtfully designed, expertly 
manufactured, and bargain -priced. The LSG- 
16 signal generator sells for $149. R -E 

MFJ Enterprises LSP- 
520BX Communications 
Speech Processor 

CIRCLE 102 ON FREE INFORMATION CARD 

MFJ ENTERPRISES. PROMINENT IN A BROAD 

line of amateur accessories, has introduced a 

logarithmic speech processor for the communi- 
cations user. The LSP-520BX may be used 
with CB, ham, or other voice -communications 
service. To appreciate the benefits of a loga- 
rithmic speech processor fully, a brief review 
of speech -processing theory may be in order. 

The average microphone faithfully repro- 
duces voice frequencies and amplitudes as elec- 
trical signals that, in turn, are amplified and 
used to modulate the carrier wave of the trans- 
mitter. In single sideband transmitters, the 
audio level determines the level of the RF pow- 
er output. Unfortunately, the average speech 
level frequently drops during weak sounds. 
That is where speech processing comes in. 

A speech processor is a device that electron- 
ically selects the critical components of the 
voice and amplifies them to an optimum level. 
Overdriving, and its accompanying distortion, 
is no problem with a properly adjusted speech 
processor. The maximum modulation level is 

preset and can not be exceeded. 
The LSP-520BX provides 30 dB of dynamic 

range using a type -74l IC logarithmic amplifi- 
er. Seven discrete transistors help contour the 
voice frequencies to an optimum passband. 
Three active filters assist that voice -shaping. 
By amplifying those frequencies that arc nor- 
mally of low intensity, but which contribute a 

great deal in intelligibility, average modulation 
percentage is increased substantially. 

The LSP-520BX is self -powered, requiring 
an internal 9 -volt battery. Since current drain 
while in use is only 3 milliamps, a standard 
"transistor -radio" battery will last many 
months with normal use. 

The speech processor is available in two ver- 
sions. The LSP-520BX has a front panel on/ 
off slide switch, 2 standard'/. -inch phone jacks 
(input and output), and a COMPRESSION level 
control. It is in a standard wrinkle -texture 
enamel -painted metal cabinet. The LSP- 
520BX II is electronically identical, but it 
includes an additional 4 -pin mike jack, a rotary 
function switch that selects the range of the 
audio passband, an output cable (no connec- 
tor), and is housed in an attractive wood - 
grained enclosure. 

Both units arc designed to work with low 
output, medium -impedance microphones (typ- 
ical communications mikes). If your station 
mike has a high output -level, it is a simple 
matter to add a resistor to reduce the input to a 

level that the processor can handle easily with- 
out distortion. 

continued on page 34 



You'll be 
a little richer 
after building 
one of these. 

H-8 Personal 
Computer with Dual 
Floppy Disk Storage 

cr;:rtx 

H-89 All -In -One 
Computer with 

Floppy Disk Storage 

Richer in knowledge 
Once you build your own computer, you'll 
know it inside out. You'll know how to 
make it work for you, how to make it grow 
as your skills grow. 

Richer in savings 
Build -it -yourself kits cost less - about 30% 
less than comparable assembled comput- 
ers. And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 

Is it hard? 
Not at all. Heath makes it simple with easy - 
to -assemble designs and with step-by-step 
manuals that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 
is always just a phone call away. 

H-19 Professional 
Video Terminal 

.,ttt ttt,ttttttt,t,,,,t 

H -11A 16 -Bit 
Computer with Dual 
Floppy Disk Storage t 

t 

H-14 Serial Printer 

Innovative software 
Heath offers you innovative programs for 
runn ng your home or business, and excit- 
ing games for your family. You can have 
Microsoft" BASIC", one of the most power- 
ful ar d widely used languages. 
Heath User's Group (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 
Complete hardware 
Choose from three computer systems: 

The H89 All -In -One Computer gives you 
everything in one compact, ccnvenient 
unit. 
The f exible H8 gives you the freedom to 
combine memory and interfacing for ex- 
actly :he system you require. 

And the powerful H11A gives you 16 -bit 

Heathkit 

- w 

.If " !! p 

ir 1. 
_ 

Self -Instruction for Assembly 
and BASIC Programming 

power for your most complex programs. 

The Heathkit line includes video terminals, 
matrix and letter -quality printers and a 

complete selection of accessories. You'll 
even fir d award -winning self -instruction 
packages to teach yourself programming 
in BASIC or Assembly. 

FREE 
CATALO 
It's all in the ` :=` 
new 104 page 
Heathkit Catalog, 
along w th nearly 400 electronic kits for 
your hone, work or pleasure. Send for 
your free catalog today, or pick one up at 
your Heathkit Electronic Center.' 

'Visit your Heathkit Electronic Cen:er in the U.S. or Canada where Heathkit Products are 

displayed, sold and serviced. See Your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S. 

Write to Heath Company, Dept. 020-686, Benton Harbor, MI 49022 
(In Canada write Heath Company, Mississauga, Ont. L4X 2R7) 
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Are YOU prepared 
for the 

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

Not many are. But you could be .. . 

through ETI's advanced home study 
training methods. It's not an easy field 
but we make it easier to learn . .. and 
easier on your bank account, too. 
We're a small school but we're BIG on 
service and our staff is dedicated to 
helping you IF you're ambitious, 
qualified and eager to learn. 

Select from our basic courses, career 
programs or advanced courses. Mix 
and match to fit your needs and goals. 

Send TODAY for our FREE catalog or 
for faster service, use the toll free 
telephone number below, day or night. 

I 

-1 
L 

CALL FREE DAY OR NITS 
1 800 621 5809 

FROM ILLINOIS 800 972 5858 

tiyi fT.O 
Ohm license 

0683H 

ELECTRONICS TECHNICAL INSTITUTE 
Dept. 20080 

153 West Mulberry St. 
Lancaster, Ohio 43130 

ETI Home Study, Dept. 20080 
153 West Mulberry 
Lancaster, Ohio 43130 

Please rush FREE catalog on electronics 
V opportunities and training. I'm interested in: 

_Basic _Career _Specialized 
Advanced 
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Name 

Address 

City/State/Zip 
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EQUIPMENT REPORTS 
continued from page 32 

The LSP-520BX comes with both a hookup 
diagram and a schematic, along with some 
brief operational hints. While the instructions 
appear unusually short, they are adequate for 
placing the processor into operation. 

Our test 

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

Proper adjustment was touchy at first, but 
became second nature after we understood the 
procedure. Basically, an internal trimmer is 
adjusted to avoid Ilat-topping (overmodula- 
tion), and a panel control is adjusted to the 
desired compression level (similar to adjusting 
a gain control). That's it. 

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

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

Hickok Model 240 Video 
Pattern Generator 
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TIIE HICKOK ELECTRICAL INSTRUMENT 
Company. (10514 Dupont Ave., Cleveland, 
011 44108) has been making high -quality test 
equipment for a long time. 1 have a I lickok 188 
RF Signal Generator and two VTVM's on my 
bench that have been there for more than 40 
years-still working fine. There are others, but 
those are the seniors. I've just received the 
latest descendant of those instruments. Lately, 

Ilickok has been making some very good min- 
iature instruments. This is one: the model 240 
Video Pattern Generator. 

This little jewel isn't much bigger than a 
small calculator. It will fit into my shirt pock- 
et. Tried it to be sure. Little or not, this is a 
complete video -pattern generator with all of 
the standard patterns, I I in all, including two 
color -bar patterns: the stock 10 -bar, and a 3 - 

bar one. All of the standard convergence pat- 
terns are there: crosshatch, dots, vertical or 
horizontal lines, single vertical or horizontal 
line, cross (one of each), a center dot, plus one 
new and very useful one-a staircase for gray - 
scale testing, video -stage response testing with 
a scope, and many more. 

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

The video -pattern selector is an l I -position 
slide -type switch. To get any desired video pat- 
tern, just slide that selector switch along-the 
different patterns are pictured above and be- 
low-just line up the vertical mark with the 
pattern you want and that's it! There is a 3 - 

position selector switch, with RF at left, OFF in 
center and VIDEO at right. At the top of the 
panel, between the CIIROMA and VIDEO con- 
trols, a LED pilot light/battery-condition indi- 
cator shows up when it's on. 

The model 240 is powered by two standard 
9 -volt batteries, or by the AC adapter. The 
batteries do not have to be in the instrument 
when the AC adapter is used for bench work. 
If you want to use nickel -cadmium batteries, 
Hickok recommends using two GE 
TR805DI's, and connecting an 820 -ohm resis- 
tor on the circuit board; that will let them 
recharge while the instrument is off and the 
AC adapter plugged in. 

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

The model 240 is the latest in a group of 
mini test instruments. It includes a transistor 
tester and two digital VOM's all small enough 
to carry in a pocket or caddy. The case has a 
snap -on lid for protection and is made of a 

tough plastic. You can get a nice padded carry- 
ing case with a zipper, big enough to hold the 
test -leads and the instrument. Also has a belt - 
loop in case you want to do some "quick -draw" 
testing! Leave the AC adapter on the bench. 
Unplug it and you're ready to go on battery 
power. 

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



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

performance and incredibly lower prices 
Model 2010A Bench/Portable DMM: 
$79.95 kit 
Features:31/2 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 10A in 6 ranges; AC Cur- 
rent 0.1µA to 10A in 6 ranges; Resistance 0.12 to 
20M52 in 6 ranges; Diode Test Current 0.l µA to 
1 mA in 3 ranges; Input impedance, 10M12 on AC 
and DC volts; Power requirement, 4.5 to 6.5 
VDC (4 "C" cells) or optional AC adapter/ 
charger. 

$ 79.95 
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$89.95 

Model 2015A Bench/Portable DMM: 
$89.95 kit 
Same features and specifications as Model 2010A 
except with large, 0.5" LCD 31/2 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: 
$99.95 kit 
Features: 8 -digit LED display 10 Hz to 600 MHz 
guaranteed frequency range (5 Hz to 750 MHz 
typical) 3 Gate times 10 MHz TCXO Time 
base Auto decimal point 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 MS2, 10 MHz and 100 
MHz ranges; 5052, 600 MHz range Gate time 
(switch selectable) 0.1 sec, I sec, 10 sec Temper- 
ature stability, 0.1 ppm/ °C Ageing rate < ± 5 

ppm/yr Accuracy, I 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 $6.00 per kit for shipping & han- 
dling. Personal checks have to clear before 
goods are shipped (allow 2-3 weeks). For faster 
delivery send cashiers check or money order. 
10% deposit for C.O.D. orders. Florida resi- 
dents add sales tax. OVERSEAS-Add $25.00 
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: $69.95 kit 
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In Canada contact: Kumar & Co. Ont. Canada L5L 1H2 
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WIZ D 
DICTOGRAPH® the producer of 
communication systems for the White 
House and Pentagon, introduces a space ', 

age computer phone. An amazing 
futuristic instument capable of 25 
functions and memory bank storage of 30 
numbers - convenient compact size - 
all at a price that will make you smile! 

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

It's an automatic dialer. 

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

Dial "Hands Free" 

When dialing don't pick up the 
phone, just push the right button and 
listen. The built in loud speaker lets 
you hear the other person answer or 
the busy signal. 

You actually see the number dialed. 

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

More Outstanding Features 

Pressure sensitive keys, solid face 
(no buttons). 
Beep tones tell you that each digit is 

being dialed or stored correctly. 
Back -Space Erase lets you 'erase' a 

wrong number. Easy as pie. 
Want to confirm a stored number? 

Just press the storage button twice. 
Instantly you'll see a big read-out so 
you can verify. 

Automatically rings your number up 
to six times, then stops when your 
party isn't home. 
A three -position pulse switch allows 

the Phone Wizard to be connected to 
virtually any phone system in the world. 
Rotary dial or Touch tone. 
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Busy Number Buster 
and Emergency Dialer 

Suppose the number you're calling is 
busy, just touch the Redial Key, to 
recall. Still busy? Just program the 
Phone Wizard to redial later on (up to 
15 times, one per minute). A Special 
sign on the display will indicate that 
the number is being redialed. 

Emergency! Here's the quickest and 
easiest mechanism for dialing the 
Police or Fire Dept. This feature alone 
is worth the price of this amazing 
Dialer. Program the machine before 
you leave. Then the babysitter or 
Grandma just presses the Re -Dial Key. 
Instantly the call is put through. 

Conference Speaker 
For Group Conversations 

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

Digital Clock, Stop Witch and Timer 
Time of day displayed in hours, 

minutes and seconds. 
Stop Watch Feature times all calls 

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

You can even time a particular PART 
of a call. That's how exact this special 
feature is. 

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

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

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

Prevents Unauthorized Use 

An ingenious combination electronic 
lock allows you to prevent unauthorized 
long distance out going calls while 
allowing you local calls. Simply press in 
the secret code. This locks the dialer 
unit and the phone itself. No long 
distance calls can be made, but all in- 
coming calls will be received. To react - 
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This incredible phone 
dialer let's you 

regulate out- \ going phone 
calls using 

a secret 
lock 

command. 
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ivate, simply press the secret opening 
code and a beep tone tells you the 
phone and dialer are ready for long 
distance calls. Only you know the codes 
for this amazing dialer. An instruction 
kit is included and explains all the 
secret codes. 

Also is designed for wall mounting or 
desk, contour designed to allow you to 
locate emergency numbers even at 
night, gives you an adjustable voice 
control, no moving parts, LED readout 
numbers. Quartz crystal clock for ac- 
curacy, sloping display for easy read- 
ing, quick change of name labels - 
and more! 

We can't even come close to listing all 
of the exciting features this outstand- 
ing Phone Dialer brings you. See for 
yourself! Use it for 15 days if you're 
not completely satisfied return it at our 
expense. Every cent will be refunded 
promptly. 

The price? Not those inflated prices 
you may have seen around town - but 
only $119.95 plus $2.75 for insured 
shipping. For two or more,$109.95 each 
plus $2.75 each for insured shipping. 
You'll receive complete, easy -to -follow 
instructions plus a 90 -day Parts and 
Labour Warranty, and service (if ever 
needed) is readily available. Phone now 
so we can get your tryout unit right out 
to you. You're not risking a cent. 

Call TOLL FREE: 

800-257.7850 
In New Jersey, Call: 800-322-8650 

Call any time, 7 days a week. Be sure 
to have your credit card handy - 
either Visa, Master Charge, American 
Express, Carte Blanche or Diners Card. 

If ordering by mail, include the 
following: your name, full mailing ad- 
dress, signature, type of credit card, 
account number and expiration date. 
Or send check or money order. 

Save while this offer last. You'll not 
find a better bargin on a top-quality 
handsome, easy -to -use Phone Dialer 
anywhere. 

mecylÍ 
The Imagination People' 

International Sales Group 
Dept. RE 8, Lakewood Plaza 
Lakewood, New Jersey 08701 
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Ready for your own robot? You can construct one by 
following this multi -part series-and you won't need 
an engineering degree or special equipment, either. 

JAMES A GUPTON, JR. 

ROBOTS ARE 1BLr:OMING VERY HOT ITEMS. 

They have already Inade a name for them- 
selves as movie and TV stars, chess play- 
ers, artists, typists, advertising men, and 
assembly -line workers in Detroit. This 
past April, a three-day c&nference and an 

exposition on robotics was held in New 
York. 

This series of articles de/ tiling the con- 
struction of a robot called Unicorn -One 
(a name loosely derived from Universal 
Controllable Robot) may not tell you how 

to build a device as elegant or at-ticulate 
as C3 -PO, but it will explain, step-by-step, 
how to design and assemble a robot that 
will be fully mobile, with manipulator 
arms to grasp, lift, and carry. Those fea- 

tures, in combination, will enable your 
robot to perform a wide variety of useful 
functions. 

Unicorn -One is truly universal. The 
same robot body you will build can be 

operated from a control panel linked to it 
by cable, by remote radio control, or even 

by computer. It will even be possible to 
add an on -board computer to give the 
robot the ability to "think" for itself. As 
you will see, Unicorn -One's expansion 
capabilities are really limited only by 
what you want it to do. 

The first parts of the series will deal 
with the construction of the mechanical 
portion of the robot-the object being to 
build a working mechanism for a reason- 

able amount of money. 
You'll be shown how just a few com- 

mon tools can be used to work steel and 
aluminum to almost machine -shop per- 
fection. With a little ingenuity, an opera- 
tional version of Unicorn -One can be 

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

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

Later installments will describe how 
the robot can be controlled in any of sev- 

eral different ways-from a cable -con- 
nected console or by radio link, providing 
for both manual and computer -controlled 
operation. 

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

The final portion will discuss ways of 
providing Unicorn -One with senses such 
as touch and sight, giving it a way to 
understand and communicate with peo- 

ple, and, in addition, giving it the ability 
to react to its environment without hu- 
man intervention. 

Basic mechanical components 
Since we are building a robot from 

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

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

ri 

Motors are used for continuous motion 
(in the mobility base, for example, to get 

from one place to another, or in the arms, 
for lifting). Solenoids are usually used for 
a "one-shot" effort-say, opening or clos- 
ing a grasping member. 

Several different types of motors are 

used in Unicorn -One. Typically, they are 

low -voltage, high-speed, DC motors 
which are slowed down (they operate at 
several thousand RPM) to do what we 

want them to. That slowing -down is 

accomplished by gears, which gives us 

two benefits. 
First, the rate of speed is reduced to a 

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

any real speed until you get into second or 
higher.) 

To put it in mechanical terms, if a 

motor spins at 6000 RPM, it won't do 
much for our robot arm unless it is geared 
down to make the action slower and more 
powerful. If we attach a I2 -tooth gear to 
the motor, and mesh that with a 24 -tooth 
gear, we'll achieve a speed reduction of 
1:2 (12:24) and, at the same time, double 
the effective power of the motor. Every 
time the twelve -tooth gear turns once, the 
other will make only half a revolution, 
while transmitting the full power of the 
entire original revolution-which, if you 
add it up, doubles the original power of 
the motor. 



GLOSSARY 
Anti -backlash gear-Gear used to reduce or eliminate backlash. 

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

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

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

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

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

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

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

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

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

radio to a receiver located at the object being 
controlled. 

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

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

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

to be cut, sawed, or drilled. 
Sensor-Device which responds to a stimulus. A photo -electric 

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

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

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

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

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

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

particular lap. 
Thread-Spiral or helical ridge of a screw, bolt, nut, etc. 
TPI-Abbrev. for "threads -per -inch." 
Torque-Force that produces a twisting or rotating motion. 
Unicorn-Universal Controllable Robot. 

Using various gearing systems.we can 
easily reduce the speed of a 10,000 RPM 
motor to an effective 167 RPM, allowing 
us to use that motor to give real-time 
motion to the robot's arms. 

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

Various gear assemblies can also 
change a motor's output from angular 
(around the axis of the shaft) to linear- 
that is, from rotary to straight-line, as 
would be needed in order to push a 

"hand" forward. 
Gears can also be used simply to 

change movement from one direction to 
movement in another (say, through an 
angle of 45°). 

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

In addition to the motors, we also use 
solenoids to control the robot's motion. A 
solenoid is an electromagnet which has a 

ferrous -metal core. When the magnet is 
energized, the core-usually a free -slid- 
ing metal rod-is either pulled into, or 
pushed out of, the magnet's coils. Uni- 
corn -One uses solenoids to actuate its 
grasping members (hands/fingers). If 
power is applied, the solenoid is actuated 
and pulls the core inwards. That move- 
ment causes the "fingers" to close and to 
grasp the object in question; the grasp 
will be maintained until power to the 
solenoid is cut. 

Some solenoids also incorporate gears, 
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UNICORN-ONE nearing completion. Humans at 
work give idea of robot's size. 

and rotate the gears, and their attach- 
ments, through a specified angle, when 
they are actuated. (They may turn a 

wheel 45° at a single, momentary com- 
mand, for instance.) 

Finally, we have to consider limit 
switches. Those are absolutely necessary 
to the well-being of the robot. If we actu- 
ate a motor and do not, later, tell it to 
shut off, we are liable to do damage to the 
mechanical parts of the robot or even to 
burn out the motor itself. The limit 
switch is a device which senses when a 

mechanical part has reached the predeter- 
mined limit of its travel and opens (or 
closes) the appropriate electrical cricuit 
to stop the device which is causing the 
part to move. Limit switches are an inex- 
pensive way to give a measure of control 
to your robot without your having to pay 
attention to its every movement. 

In addition to the above, we will also 

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

As we encounter those various compo- 
nents in the construction of Unicorn 
One, we'll go into a greater descr%,ption of 
their function and operati;,a, and explain 
why we are using the;d. 

Manipulator construction 
The construction of a robot, judging 

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

The drawings in Fig. I show the 
dimensions for a robot of ideal size. You 
may, however, decrease or increase those 
dimensions to suit your budget or needs. 
Bear in mind that, for radio or remote 
control, where the power source must be 

self-contained, the robot's overall weight 
becomes a very important factor and you 
may want to deviate from the dimensions 
given. 

The first portion of Unicorn -One that 
we'll construct will be the manipulators 
(arms). They will be fabricated from steel 
rod and aluminum plate, and dimensions 
and instructions for the metalworking 
will follow. We'll describe the construc- 
tion of one manipulator. If you want a 

two -armed robot, do everything twice. 
Before you proceed, though, read and 
heed the following precautions about 
metalworking: 

Always wear safety goggles or 
glasses when sawing, drilling, tap - 
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FRONT PROFILE 

19.00" 

19.00" 

ROBOT ARM 

ROBOT MOBILITY BASE 

ROBOT DRIVE TRAIN 

ROBOT BODY STRUCTURE 

ROBOT BODY ROTATOR 

ROBOT CONTROL SYSTEMS LEFT SIDE PROFILE 

Fig. 1-DIMENSIONS of Unicorn -One as described in text. Size is not critical, though, and scale or 
dimensions may be altered to suit the requirements of the builder. 

ping or filing metal (or wood or 
plastic) 
Never wear ties or loose clothing 
when operating power tools 
Hold tools properly and make 
sure pieces being worked on can- 
not move around 

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

Basically, there are only two different 
diameter steel rods used to make all the 
manipulator sections. The cross members 
are cut from 0.375 -in. (Vs -in.) steel rod 
and the side rods from 0.2497 -irk. ('/.-in.) 
material. The threaded steel rod is V4 inch 
in diameter with 20 threads -per -inch. 
The shoulder and elbow hinges, and the 
two contractor -bar pivots, are cut from 
0.250 -in. ('/.-in.) aluminum plate. 

The aluminum parts should be made 
first since they require more work than 
the rod sections. To keep costs low, use 

scrap material wherever you can. 
The first step is to mark the dimensions 

of the aluminum part. Do that with a 

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

SHOULDER 
HINGE 

b 

c a 

UPPER ARM 
CONTRACTOR -BAR 

PIVOT 

a= 0.136"DIA. 
b = 0.375" bIA. 
c = 0.250" DIA. 
d = SEE TEXT 

ELBOW HINGE 

1 .. ' 
CROSS -BAR NitirL ROD 

MOBILITY BASE 

TOP VIEW 

d 
FOREARM CONTRACTOR -BAR PIVOT 

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

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

The shoulder -hinge sections are two 
rectangles, I X 1.4 inches, drilled to 
accept two '/e -inch rod sections (Figs. 2 

and 5). There are two ways by which the 
steel rods can be secured to those hinge 
sections: a '/16 -inch hole can be drillled 
through each for use with roll or dowel 
pins, or a No. 44 bit (.086 inches) can be 
used to make a hole which can be tapped 
for a 4-40 machine screw. Figure 3 shows 
some of the taps and tap drills that can be 

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

the part on the aluminum plate and, using 
a punch, mark the places where holes will 
be drilled. Saw out a rough rectangle and 
drill the .375- and then the .I36 -inch 
holes. With the holes drilled, the part can 
be cut and filed down to the proper size. 

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

and 5). As in the shoulder -hinge pieces, 
either a dowel pin, or a 4-40 machine 
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Fig. 3 -TAPS AND TAP DRILLS. First number 
Indicates size; second, threads -per -Inch. 

A. 

t filtr - 

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

screw, may be used to provide the pivot 
support. The upper -arm pivot part has a 
tapped '/.-20 hole for the '/.-20 threaded 
rod used to provide elbow action. That 
hole may be made either with a #7 bit 
(.207 -in.) and tapped to '/4-20 or drilled 
out slightly larger -.413 in. minimum - 

.90 

l 
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- lily! Ñ 
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8-31 END VIEW OF 0.375 DIA. 
CROSS -BAR ROD 

I 

Fig. 6 -SIDE AND TOP views of the assembled manipulator. 
covered in the next Installment. 

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

To prepare the six steel cross -bar rod 
sections, cut each length slightly longer 
than called for. There will be two 3.25 - 
inch sections, two 2.6 -inch sections, one 
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SEE TEXT AND LATER ISSUES 

End -effector and contractor -bar will be 

I 

Fig. 7 -MOTOR AND GEAR arrangement used to 
drive threaded rod, as described in text. 
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Fig. 5 -FABRICATION AND ASSEMBLY details of the manipulator. It would be a good idea to make a 
copy of this and keep It near your workbench for reference. 
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PART DIAMETER 0.2497" STEEL ROD 

PART DIAMETER 0.375" STEEL ROD 

PART MADE OUT OF 0.250" ALUMINUM PLATE 

PART IS A 7.00" SECTION OF 1/4-20 THREADED ROD 

40 



PARTS LIST 

Item Size 
. 

Quantity 
Supplier's 
part no. Supplier 

Steel rod 0.2497 In. 
diam. 

72 in. SR 500 ® 

Steel rod 0.2497 in. 
diam. 

72 in. SL -14 

Steel rod 0.375 in. diam. 36 in. SR 375 A 
Steel rod 0.3497 in. 

diam. 
36 in. SI -33 (B 

Sheet aluminum 0.0625 in. 
thick 

6 x 12 in. SA 625 

Sheet aluminum 0.250 in. thick 1 x 18 in. SA 250-18 ® 
Sheet aluminum 0.250 in. thick 1.5 x 6 In. SA 250-9 ® 
Threaded insert OD 0.413 in. 2 TI 1420 

TPI '/.-20 

Threaded rod '/.-20 14 in. TR 25020 t® 
Threaded rod '/.-20 14 in. TI -7 

Reduction gears 20 T, 0.458 
diam. '/.-in. 
bore, 48 - 
pitch 

2 G 20 T-48 ® 

Reduction gears 48 T, 1 -in. 
diam. '/.-in. 
bore 48 - 
pitch 

2 G 481-48 (J 

Shaft collar OD 0.50 in. 4 C 525 ® 
ID 0.2497 in. 

Shaft collar OD 0.50 in. 4 C5-7 ® 
ID 0.2497 in. 

Item Size Quantity 
Supplier's 

part no. . Supplier 

Dowel pins OD 0.0625 in. 6 D16-625 ® 
or 

Ve -in. long 

4-40 screws 4-40 x % in. 6 Z9 -4- 
40-A10 

8-32 screws 8-32 x 1/2 in. 
socket -head 
screws 

44 Z9-8- 
32-A8 

® 

Elbow motor 12 VDC, '/.-in. 
diam. shaft 

2 P-42,670 © 

SUPPLIERS: 

® The Robot Mart 
Room 1113 
19 W. 34th St. 
New York, NY 10001 
(Catalog $3.00) 

® Winfred M. Berg, Inc. 
499 Ocean Avenue 
Rockaway, NY 11518 

© Edmund Scientific Co. 
101 East Gloucester Pike 
Barrington, NJ 08007 

The above suppliers have catalogs available upon request. 

NOTES: Items grouped together are interchangeable. Items 
marked with "" include quantities for end -effectors. 
Suppliers shown are not necessarily the only source for 
items indicated. 

5.75" 
i 

Oi 

.375" I .0625" X 1.00" X 5.75" ALUMINUM 

NO. 19 DRILL I O 

Fig. 8-ATTACHMENT OF DC motor to side rods. 
motor used. 

2.1 -inch section and one 1.5 -inch one. 
Lock each piece into the chuck of a vari- 
able -speed electric drill and remove the 
saw marks by running the drill slowly and 
filing the rotating rod. When the saw 
marks have disappeared, angle the file 
approximately 45° to the rotating stock 
and lightly bevel the end of the section. 
Reverse the rod and repeat the procedure 
on the other end. Next, with the rod still 

1.00" 

'LENGTH VARIES WITH MOTOR USED 

Clamp dimensions will vary according to the particular 

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

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

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

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

Drill into both ends of five of the six 
rod sections using a No. 29 -bit (.136 in.). 
Use a punch to mark the center of the 
rod's diameter and to avoid slippage of 
the bit. Drill deeply enough to penetrate 
the .250 -inch side -rod holes made previ- 
ously. One of the 3.25 -inch sections-the 
one which will be used at the top of the 
arm-gets a .250 -inch hole, 1 inch deep, 
in one end. That will later be used to 
anchor the arm to the body. 

Assemble the two 3.25 -inch cross -bar 
rods and the rectangular shoulder -hinge 
plate. Use a center punch to mark the 
rods through the .136 -inch holes in the 
plate. Take the assembly apart and use a 

No. 19 bit (.166 in.) to drill into the rods 

at the four places marked. Then tap those 

holes for an 8-32 thread. Also use an 8-32 
tap on the .136 in. holes which were 

drilled into both ends of five of the rods. 
Check your work against the diagrams 

continued on page 76 
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Build this road -race game and enjoy all the excite- 
ment of the arcade version on your own video screen. 
Gentlemen (and ladies) . . . Start your engines! 

L. STEVEN CHEAIRS 

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

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

POWER 
SUPPLY 

OSC 

LSI CIRCUIT 

2 
RESET 

. 

OFF THE PC BOARD_ 

ON THE PC BOARD 

AUDIO 

AUDIO 
AMPLIFIER 

I 
/ VIDEO 

SUMMING 
I 

CONTROLS 
AMPLIFIER 

`- - - - - - - - 
TO TV SET'S 
VIDEO AMP 
OR A RF 
MODULATOR 

Fig. 1-BLOCK DIAGRAM of the Raceway videogame showing the major components of the system. 
Block labelled "Controls" is actually located off the board (controls are mounted on ease). 
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Fig. 2-COMPLETE SCHEMATIC of the Raceway game. The project may be built on a PC board using 
the foil pattern in Fig. 4 or wired point-to-point following this diagram. 

System description. 
The raceway game contains an assem- 

bled PC board and the switches, trans- 
former, case and other hardware required 
for project assembly. Assuming that you 
wish to connect the system to a standard 
NTSC 525 -line TV set, you will also need 

an RF modulator-many of which exist 
in the hobbyist's market. 

The components contained on the 
printed -circuit board form seven distinct 
circuits. Two of those circuits contain 
components that are off the card; refer to 
the block diagram in Fig. 1 and the sche- 
matic in Fig. 2. The power supply pro- 
vides 8 volts DC using a I 2 -volt AC, pow- 
er source located off the board. The 12 

volts AC is rectified by four silicon recti- 
fiers and then filtered to reduce the 120- 

G1 

2N3904 

I lz ripple that is created by the full -wave 
bridge. A three -terminal linear regulator 
develops the operating voltage-addition- 
al filtering is provided at the regulator's 
output. 

The control section is composed of two 
potentiometers, four switches, two R-C 
timing networks, and four capacitors. The 
potentiometers are used to vary the R-C 
time constant; that time constant is pro- 
portional to the position of the user's race 

car image on the TV screen. One or two 
race cars can be steered using these con- 
trols. Switch SI, labelled PRo/AM, is used 
to select the level of difficulty. Two nor- 
mally -open switches are used for select- 
ing the number of players (S2, labelled 
I, selects the I player option; S3, labelled 
2, selects 2 players.) The third push-but- 

+VCC 

10 

9 

R28 
12 MEG 

V1A 

5 

XTAL1 
3.58MHz F- 

R17 R16 C6 

10K 10K # 0.001µF 

1132 

10031 K t oOK 

RIGHT 
CONTROL 

Cl C2 

30pF 30pF 

NOTE: IC2- 4001 OR 4011 

ton normally -open switch S4 is provided 
to reset the game. A minor amount of 
debounce is provided by the capacitor 
across the switch contacts. 

The 3.579 -MHz crystal oscillator is 

formed using a CMOS gate, two resis- 
tors, two capacitors and a crystal. Anoth- 
er CMOS gate is used as a buffer 
between the oscillator and the LSI inte- 
grated game circuit. Next, the audio 
amplifier and filtering circuit is formed 
using three transistors and a few capaci- 
tors and resistors. 

The video summing circuit is of the 
passive -resistive type. The resistors R4, 
R9-R14 are chosen such to give a video 
signal with an appearance similiar to Fig. 
3. The video signal out of the summing 
network is AC -coupled to the video 
amplifier QI which is wired as an emit- 
ter -follower. Note: if you use an RF mod- 
ulator you may need to adjust the output 
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Fig. 3-COMPOSITE VIDEO SIGNAL typical of that produced by the summing network. It is a combi- 
nation of raw video, sync and blanking signals generated by the IC. See text for explanation. 

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

Construction 
The raceway game may be assembled 

using either point-to-point wiring or 
wircwrap or a printed circuit board. 
Working from the schematic diagram 
shown in Fig. 2 any of those construction 
methods may be used. If you decide to 
build using the printed -circuit approach, 
then use the foil pattern shown in Fig. 4. 
Components are placed on the board as 

shown in Fig. 5. (An etched and drilled 
PC board is available-see the parts list.) 

` 

Also, for those who do not have an ade- 
quate source of all the components, the 
source mentioned in the parts list will 
provide all of the hard -to -locate compo- 
nents on an individual basis or a complete 
kit that includes all electronic compo- 
nents, the PC board and the required 
hardware-including a blank unpunched 
case. 

Assuming that you have chosen the 
PC board approach, start by laying all the 
electronic components out on a work- 
bench. Make sure that the MOS and 
CMOS IC's remain in their conductive 
packages. Compare the components to 
the parts list to make sure you have every- 
thing you need. Mount the four corner 
spacers on the foil side of the printed cir- 
cuit board with the hardware mentioned 

8 INCHES t 1 j 1 1 
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+ 

Fig. 4-FOIL PATTERN for the printed circuit board. For those who prefer not to etch their own, one is 
available from Quest -Star Electronics. See parts list for ordering information. 
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Fig. 5-PARTS PLACEMENT DIAGRAM. Power transformer, control potentiometers 
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in the parts list; that way the spacers will 
act as table legs and raise the PC card off 
the work surface. 

Install the two IC sockets in the proper 
location noting the proper orientation of 
pin I (see Fig. 5). Place a piece of card- 
board on top of the sockets and by keep- 
ing a firm pressure on top of the card- 
board and the PC board rotate them 
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COMPLETED UNIT. Components on bottom of 
board have been relocated in version described 
here. 

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

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

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

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

noted 
R1-47 ohms 
R2-220 ohms 
R3, R4-270 ohms 
R5 -R7-470 ohms 
R8, R9-1000 ohms 
R10, R11-1200 ohms 
R12, R13-1600 ohms 
R14-2400 ohms 
R15-4700 ohms 
R16 -R19-10,000 ohms 
R20-12,000 ohms 
R21, R22-47,000 ohms 
R23-100,000 ohms 
R24-150,000 ohms 
R25, R26-270,000 ohms 
R27-2 megohms 
R28-12 megohms 
R29-1500 ohms, potentiometer, PC 

mount 
R30-5000 ohms, potentiometer, PC 

mount 
R31, R32-100,000 ohms, potentiometer 
R33-10,000 ohms 
R34-1500 ohms 
Capacitors 
Cl, C2-30 pF 
C3, C4-100 pF 
C5-300 pF 
C6, C7-.001µF 
C8 -C13-0.1 µF 
C14, C15-10 µF, 15 volts, tantalum 
C16-22 µF, 15 volts, tantalum 
C17, C18-100 µF, 15 volts, electrolytic 
C19, C20-0.1 µF 
Semiconductors 
D1 -D4 -1N4004 
D5-1N746A Zener diode, 3.3 volts, 5%, 

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

400 mW 
01, Q2 -2N3904 
Q3, 04-2N3906 
IC1-7808 voltage regulator, 3 terminals, 8 

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

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

push-button switch 
SPKR1-small speaker, 8 ohms 
J1-miniature phone jack 
XTAL1-crystal, 3.58 MHz 
Miscellaneous: knobs, line cord, 12 -volt, 

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

Note: The following may be ordered from 
Quest -Star Electronics, 5412 Burnt - 
wood Way, Las Vegas, NE 89108: Kit of 
all parts $59.95, AY -3-8603-1 game IC 
$27.00, PC board $12.95. Add $1.75 for 
shipping. Nevada residents add local 
taxes. 
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Fig. 6-DETAILS of off -the -board component connection. This should be used in conjunction with 
the parts placement diagram, Fig. 5. Also refer to photographs. 

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

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

Install the controls, transformer, line - 
cord, output jack, and speaker. Wire 
those components as shown in Fig. 6. 
Recheck the wiring! Plug the line cord 
into a wall outlet and check to see if the 
proper DC voltage exists-around 8 

volts. If so, discharge the filter capacitors 
and then install the IC's. Remove the 
spacers from the wiring side of the PC 
board and reinstall them on the compo- 
nent side of the board. Next, mount the 
PC board in the case. The assembly is 

now complete. Note: if an RF modulator 
is used it may be installed in the enclosure 
or inside of the TV cabinet. That is up to 
your discretion. 

About the game 
A typical game display consists of a 

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

pressed the game starts. The TV screen 
shows the two tracks with the drivers' 
cars and the traffic. The scores are set to 
zero. Both tracks have the same set of 
random traffic. The traffic on the right is 

24 horizontal scan lines ahead of the traf- 
fic on the left side of the screen. Thus, if 
the two -player game is selected, both 
players will encounter the same degree of 
difficulty. 

The speed of the traffic in relation to 
the driver increases every two seconds, 
for up to a maximum of seven speeds, 
until one of the two players crashes his 
car into one of the obstacle cars. At that 
point all video motion stops and a crash 
sound is generated. The game again re- 
starts in the slow motion and increases in 
speed every two seconds once more; dur- 
ing this time realistic engine sounds are 
simulated. The engine sound starts from a 

low and increases in pitch at four -second 
intervals during the periods when motion 
is observed on the screen. Every time a 

crash occurs, a point is scored for the 
opponent. The game ends when one of the 
players reaches 15 points. 

The single -player game proceeds as 

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

points wins the game. 
As can be seen, a realistic raceway 

game may be produced for use with a 
standard television receiver fed through a 

video modulator. (Several suitable video 
modulators are available on the market. 
You can get them through Radio -Elec- 
tronics advertisers and computer stores. 
If you have an option, select one with a 

UHF output.) This game provides real- 
istic motor and crash sounds. Also, skill 
selection is provided for easy or difficult 
driving conditions. Scoring is automatic 
and on -screen; it is color -keyed for each 
player. Both one- and two -game selec- 
tions exist; all the timing signals for 

continued on page 77 
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ACCESSORIES For 
AUDIO NESTING 

GARY STOCK 

NEARLY EVERY AUDIO TEST BENCH USES 
a similar array of test instruments to 
service and evaluate the performance 
of stereo components-an oscillator. 
distortion analyzer. VTVM. and dual - 
trace oscilloscope are the most common 
pieces of equipment. although many 
others are also used. There is also a 
whole range of accessories that are used 
in conjunction with those major instru- 

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

that will make your lab work easier and quicker. 

ments. These smaller components are 
often so specialized that they are not 
available from any manufacturer. 

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

attenuators, and loads are used. In the 
following section you'll see how you 
can build six of them and discover how 
they can he used hest. All are passive 
devices, so power supplies are not 
needed. Any one of them can he built in 
a couple of hours, using off -the -shelf 
parts. They will significantly expand 
the testing and diagnostic capabilities of 
any test bench. 

High -power Load Bank and 
Standardized Reactive Loads 

for Amplifier Testing 

EVERY AUDIO -TEST BENCII REQUIRES 
some sort of resistive load so the power 
output of an amplifier can be tested. 
The load must have enough power dis- 
sipation to he able to accept. without 
overheating, the output of large ampli- 
fiers. It must also have a stable, ac- 
curate, and non -reactive resistance 
value, typically either 4 or 8 ohms. 
Many testing laboratories use loads 
made up of large. wirewound non -in- 
ductive power resistors. Usually one or 
more 50 -watt resistors are combined in 
order to get the required power -handling 
capability. 

An inexpensive alternative is to con- 
struct the oil -cooled load bank shown in 
Figs. I and 2. This bank uses many I- or 
2 -watt carbon composition resistors 
connected in parallel by bushar to derive 
precise 4- and 8 -ohm loads. By con- 
structing the resistor "ladder" on the 
inside surface of the lid of a one -quart 
paint can. and then immersing it com- 
pletely in mineral oil, with which the 

'CONNECT BUS STRAP FOR 
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1 R1 iR2 2R3 ZR4 
i 

R5 

I 

Q 1 

R2 7R3 R4 2 R5 

1 

Rn 

' RTOTAL = ,WHERE R IS THE 

RESISTANCE OF EACH RESISTOR AND 
n IS THE NUMBER OF RESISTORS 

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

can has been nearly filled, the total 
power dissipation of the resistors is in- 
creased substantially over their free -air 
dissipation, by a factor of three or more. 
Thus a ladder of twenty 82 -ohm, I -watt' 
resistors would have an effective re- 
sistance of 4 -ohms and a power -han- 
dling capacity of 60 watts continuous or 

INSULATED 
BANANA JACKS 

12) 

UNINSULATEO 
BANANA JACK 

THREADED 
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SPACERS 
(2-1" X Y." OD) 

NO. 14 
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WIRE 12) 

_COPPER DISCS 

(4) 

r01L-FILLED 
CAN 

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



more when oil cooled, at least for the 
relatively brief periods normally in- 
volved in testing. To permit testing of 
the amplifier's performance into both 4 - 

and 8 -ohm loads, each load bank is 

made up of two 20 -resistor ladders, 
each having a value of four ohms. These 
can he used separately to give two four - 
ohm loads or connected in series (see 

Figs. I and 2) by a short loop of busbar 
to provide an eight -ohm load. 

A second load device, particularly 
useful when conformity to published 
specifications is one of the important 
considerations of the test, is an IHF- 
standardized loading network that de- 
liberately simulates the reactive -im- 
pedance characteristic of a typical hi-fi 
loudspeaker with a resonant R -L -C net- 
work. The loading network tests the 
ability of the amplifier to deliver power 
into a loudspeaker at frequencies near 
the speaker's fundamental resonance. 
where substantial voltage/current phase 

angles exist. 
The simplest way to use such a load 

White -noise "Pinking" Filter 

ONE OF THE MOST COMMONLY USED 

signals in high-fidelity testing is random 
noise. It is a noise signal that has, at 
any given instant, a gaussian (random) 
distribution of both frequencies and 
amplitudes. So it also has a long-term 
average amplitude that is linear across 
the audio spectrum. That distribution 
enables rapid testing of audio compo- 
nents. A random -noise signal is injected 
into the device under test and the de- 
vice's output is analyzed for changes in 

the noise spectrum. Any change, of 
course. indicates a nonlinearity. 

For use in lab testing and service 
work, random noise commonly comes 
in two varieties: "white" noise that 
has equal total energy distribution per 

cycle bandwidth, and "pink" noise that 
has total equal energy distribution per 
percentage bandwidth. When analyzed 
by a constant -cycle bandwidth analyzer 
(a I -Hz or 10 -Hz band analyzer. for in- 
stance) white noise exhibits flat total 
amplitude response: while pink 
noise exhibits flat total amplitude re- 

sponse when measured by a constant 
percentage bandwidth analyzer, such 
as a 1/3 or 1/10 octave analyzer. 

Each type of noise is commonly used 
with its complementary analyzer. 
Using white noise with a constant -per- 
centage bandwidth analyzer, that has 

12.5 mH ± 2% 

NP= NON -POLARIZED 

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

t00S2±10% 

MOVING -COIL PHONO 

INPUT TERMINATION 

1K ± 10% 

LINE -LEVEL 
OUTPUT 
TERMINATION 

MOVING -MAGNET 
PHONO INPUT TERMINATION AND 

LINE -LEVEL INPUT TERMINATION 

10K 
±5% 

FIG. 4-SCHEMATIC DIAGRAM of the three 
common lour -level input and output loads. 
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FIG. 5-PINKING FILTER. This device converts 
"white" noise into more useful "pink" noise. 
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FIG. 6-PICTORIAL DIAGRAM showing sug- 
_gested layout of pinking filter components. 

an analysis window that becomes wider 
and wider as frequency rises, yields a 

noise -amplitude characteristic that 
rises at a predictable 3 dB per octave. 

is to measure the difference between an 

amplifier's power output into a resistive 
load and into the reactive load, using an 
input signal in the 40- to 70 -Hz range. 
The more involved procedures and 
formulae for formally determining an 

amplifier's reactive load rating as de- 
fined by the IHF are contained in their 
publication IHF A 202 (available for 
$7.()0 from EIA-Institute of High Fidelity. 
2001 Eye St. NW, Washington, DC 
20006. Make check for $7.00 payable to 
EIA/CEG). These should be used when 
you test to verify an amplifier's pub- 
lished performance. Construction de- 
tails are shown in Fig. 3. 

The third loading device is a box that 
contains the standard low -power loads 
connected to the inputs and outputs of 
an amplifier or receiver for phono and 
line -level testing. These have also been 

standardized by the IHF, and schematics 
for several types of input and output 
terminations are shown in Fig. 4. They 
may be easily built into a chassis box 
with phono or BNC connectors. 

Pink noise analyzed by a constant - 
cycle bandwidth analyzer. whose win- 
dow has a width that remains constant 
regardless of frequency, produces a re- 

sponse that falls at 3 dB per octave. 
Most audio analysis work calls for 

constant -percentage bandwidth ana- 

lyzers, so pink noise is by far the 
handiest test signal to have on the 
bench. Yet many noise generators pro- 
duce only white noise. To convert a 

white -noise source to pink noise, a 

pinking filter is required. The filter (see 

Fig. 5) is a passive R -C network, so 

there are some limitations on the im- 
pedances of the equipment to be tested, 
if accurate frequency response is to be 

achieved. The output impedance of the 
device preceding the filter (usually a 

tape out or preamp out) should he no 
greater than 1k. The input impedance 
of the stage following the filter no less 

than 20k. The filter may he built into a 

small metal box (Fig. 6). Its input is con- 
nected via banana plugs directly to the 

front -panel outputs of the random -noise 
generator. A second pair of banana 
jacks, binding posts, or a phono jack 
are used for the output connector. 

Component values here are critical. 
See May. 1980 "Hobby Corner" for in- 
formation on making your own precision 
resistors. 



Step Attenuator for 
Input Signals 

\UDIO MEASUREMENTS ARE USUALLY 
made at specific output levels. For 
power amplifiers, often at full power, 
-3 dB, -10 dB. and -20 dB. The 
simplest way to make such measure- 
ments rapidly is to insert a step attenua- 
tor in series with the input signal. With 
the attenuator in its bypass position (all 

INPUT 

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

The unit provides up to 41 dB of at - 

I O 
0 0 4 0 O ü- 0 0 O O 4 I 

14052 21052 36552 84552 2.32K 

`.,v `\.," `N.,--1, `N/r w'N,- `,,,-,' I 

10.5K 5.23K 3.48K 1.15K 1.15K 80652 I 

I 1dB 2dB 3dB 5dB 10dB 20dB 
1 

O 

L J 
ALL RESISTORS 1% 

ALL SWITCHES DPDT 

OUTPUT 

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

RIAA-Equalization Inverter 

.\LI. CONVENTIONAL RECORDS ARE CUT 
with an equalization curve that reduces 
the bass and increases the treble. A 
complementary bass -boost. treble -cut 
equalization is applied during playback 
by the phono preamplifier. The exact 
shape of this curve, is called the RIAA 
curve, after the organization-the Re- 
cording Industry Association of Amer- 
ica-that standardized it. 

750pF 1% 

INPUT OUTPUT 
1 VOLT 

1 MEC it 2 mV (AT 1,000 Hz) 

FIG. 9-RIAA EQUALIZATION inverter. Compo- 
nent values and tolerances are very important. 

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

BNC 
OR 

RCA 
CONNECTOR 

PILL VIAL, 
35MM FILM CAN, ETC. 

BNC 
OR 

RCA 
CONNECTOR 

RIAA INVERTER 

PIN JACK 

FIG. 10-CONSTRUCTION OF INVERTER using 
in -line enclosure. Pin jack permits separate 
ground. 

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

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

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

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

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

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

'I'm afraid your computer has a ter- 
minal illness." 
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Pictorial 
Guide to,;,;_ 
VHS 
Threading 

Even though electronics tells them what to do, 
mechanical devices do tnese jobs. 

A VHS CASSETTE RECORDER THREADS 
tape into the transport only for the PLAY 
and RECORD modes. Pressing the STOP 

button causes the mechanism to un- 
thread the tape and then return it to the 
cassette. 

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

Not so in a VHS unit. Several things 
happen to make the machine ready to 
operate when you insert the cassette 
and press down the cassette carrier, but 
threading is not one of them. 

Genuine familiarity with a video cas- 
sette recorder comes through experi- 
ence. If you have access to a VHS ma- 
chine. you can follow these explana- 
tions directly. Lacking a machine. study 
the photos. They should prepare you for 
the reality of opening up a VHS recorder 
to troubleshoot the mechanical portions 
of a threading or unthreading fault. 

As you see each mechanical device 
pointed out in a photograph, the caption 
tells you what it does and how it works. 
In some instances, fault symptoms may 
not he obvious: however, the captions 
tell how to recognize the malfunctions. 
(Note: The VHS machine used for those 
photos is an RCA model VCT400. Other 
brands and models contain similar 
threading mechanics.) 
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Wins SIDE, TOP AND BACK COVERS OFF cas- 
sette carrier-chamber that holds cassette-be- 
comes accessible. Removing four screws frees 
carrier cover. Pawl trips latch at end of cassette 
gate, a door in the cassette itself that protects 
tape inside, and, as carrier is pressed down, 
metal post near corner lifts gate to ulcover tape 
at front of cassette. 

Most common defect: warped cassette carrier 
assembly or bent metal post. Either is often 
caused by owner inserting cassette backward or 
upside down and then trying to FORCE carrier 
down to latching position. Only practical cure is 

14' 
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be 
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replacement of entire carrier assembly. But 
metal parts can hardly ever be straightened to 
the tight tolerances necessary for operation. 

To inspect threading this way, press down on 
cassette and depress the PLAY button. Note: 
Continue pressure on cassette during operation; 
slight looseness with carrier cover off lets tape 
misalign and either tangle, break, or shut ma- 
chine off. As long as you hold cassette down 
tight, machine should function in Play mode, 
sending picture and sound to TV monitor. If tape 
does not thread with PLAY button depressed, per- 
form tests the way the following photos describe. 
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OPERATION WITHOUT CASSETTE can be ac- 
complished by pushing the cassette carrier 
down until it latches. Then stick black tape over 
phototransistors at each side of mechanism. 
Otherwise, automatic shutoff lamp illuminates 
them and prevents PLAY button from latching. 
Even bench or room light can trip the auto -shut- 
off system, which instantly unlatches any operat- 
ing button you might push. 

Mechanical or electronic? With both photo - 
transistors covered, press PLAY. If the button 
does not latch, listen for clicking of auto -shutoff 
solenoid each time you try to press the button 
down. Solenoid is just behind row of operating 
buttons, and hidden by them. A click indicates 
that the solenoid is unlatching the button. 
Trouble probably is electronic. in auto -shutoff 
system, or caused by some error or malfunction 
that activates auto -shutoff. 

If there's no clicking, but you still cannot get 
the PLAY button to latch down, look for mechani- 
cal trouble. Solenoid might be stuck. 

Two spring -loaded roller arms keep cassette 
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carrier down. Pull them away and press EJECT to carrier travel, roller arms should slip over top of 
release cassette carrier. From up position, push carrier -tray ends. If that does not release block 
carrier down slowly keeping downward pressure on PLAY button, mechanical interlock is not 
on PLAY button at the same time. At bottom of working right. 

THREADING MECHANISM in the stop mode 
leaves tape unthreaded (photo at left). Path of 
tape before threading leads across front of cas- 
sette, with gate up and exposing tape. Mechanism 
moves to threaded positions in play mode (photo 
at right). Drawing illustrates tape path in un- 
loaded mode, and labels key parts of threading 
mechanism. 

With PLAY button latched down, switch closes 
to apply 12 volts to six -transistor stage that drives 
loading motor. Motor pulley drives worm gear. 
Two leading gears engage teeth around perime- 
ter of two loading rings. Teeth cover only about 
one-third of circumference of each loading ring. 

Loading or threading posts are part of loading 
rings. When motor drives rings, those posts 
move in arc, in slots on guide plate. If cassette 
were in place, both posts would protrude inside 
cassette. between tape and reel. Also "inside" 
tape path is threading guide post, right next to 
left -side loading -ring post. At right corner of 
cassette, also "inside" tape path, is capstan. 

Loading motor turns rings, and ring posts 
move outward, each moving partway around 
one side of video -head cylinder. If a cassette 
were there, tape would be pulled outward from 
the cassette by each of these loading -ring posts. 

Threading -guide post moves outward, too; but 
it is pivoted on arm and swings leftward, guiding 
tape in that direction. Threading -guide post 
establishes path that holds tape against full - 
erase head. 

As that post approaches leftmost travel. its 
pivot arm levers another pivoted arm. Tension 
post on the second arm swings rightward and 
encounters tape. Attached to base of that ten- 
sion arm is brake band that encircles base of 
supply reel turntable. If tape were to slacken a 
bit brake band would tighten. Drag on supply 
reel would keep slack out. 

As loading -ring posts pull tape outward along 
each side of cylinder, tab on left -side ring 
pushes impedance roller back slightly, to allow 
tape past. Then impedance roller returns into 
contact with tape. Impedance roller contacts 
tape firmly just before 90 -degree direction 
change around left loading -ring post. 

An angle -post right beside loading post 
changes tape direction another 90 degrees. At 
the same time. angle post orients tape to lie flat 
against canted cylinder. 

As all that occurs on left side, right -side load- 
ing -ring post pulls tape from that side of cas- 
sette. But there are no threading -guide and ten- 
sion posts on right side: another impedance 
roller positions tape close against right -side 
loading post. Angle -post there straightens up 
angle as tape comes from around cylinder. 
Tape path from impedance roller to capstan 
goes past audio and control head and holds tape 
in contact with that head. 

When both loading rings have moved their 
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AUDIO/CONTROL HEAD 
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PINCH ROLLER 

CAPSTAN 

TAKEUP REEL 

posts through complete arcs (about 110 degrees). 
both posts encounter V-shaped stop blocks. A 
loading -end switch signals loading -motor drive 
stage to stop motor. Similar signal activates 
pressure -roller solenoid. which draws roller 
against capstan. 

That completes loading. Capstan motor has 
turned on, as has cylinder drive circuitry. (Video - 
head cylinder operates from servo -controlled 
three-phase internal drive motor. In some ma- 
chines it operates continuously. even in stop or 
unthreaded mode.) 
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LEAF SWITCHES signal when threading or un- 
threading has finished. Tab on left -side loading 
ring pivots arm that pushes loading -end switch 
closed. 

In earlier VHS models, loading -end switch ap- 
plies 12 volts DC (logic high) to logic circuits that 
turn off threading motor stages, activate 
pressure -roller solenoids, and switch electronics 
to playback. Unloading -end switch, activated by 
projection on right -side loading ring, grounds 
logic input when it closes. This applies logic low 
to stop reversed threading motor. 

Some later VHS models have been altered to 
take logic low from both switches-that is, each 
switch grounds its respective circuit connection 
when it closes at end of action. 

Microswitches often become misadjusted, but 
leaf switches seldom do. It's easy to tell by in- 
spection whether a leaf switch closes as it 

should. However, leaf -switch contacts are 

susceptible to oxidation. Occasional burnishing 
is an important part of preventive maintenance. 

Most noticeable symptoms of faulty end - 
switches: Slight swishing sound of loading 
motor as its pulley slips in belt, motor having 
failed to shut off after loading. In unloading or 
stop mode. capstan may keep running after un- 
threading has supposedly finished. 

Observe those switches. Normal operation 
calls for whichever switch is closed to open as 

threading or unthreading begins. Thus both stay 
open during actual load/unload activity. Failure 
of either switch to open thwarts this operation. 
Machine may refuse to load: may load and then 
kick out PLAY button but not unload; or may fail 
to unload when returned to stop mode either by 
auto -shutoff or manually. 

Replacement is best, of course. Inept adjust- 
ment of a leaf switch often aggravates problems 
just described. 
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SIMPLE FAILURE of machine to load tape after 
PLAY button has latched down can point to 
broken or slipped drive belt. Characteristic of 
this symptom: slight whine of loading motor run- 
ning but no hint of movement in threading me- 

chanism. After several seconds without loading 
activity, automatic shutoff takes over and pops 
PLAY button back up. 

Occasionally, jammed threading mechanism 
prevents loading. That situation generally is ac- 

companied by some noticeable effort of loading 
rings to turn. Again, though, auto -shutoff takes 
over presently. A stray object jamming the ma- 
chinery can often be dislodged by turning load- 
ing -drive worm gear backward by hand. Bent 

parts would require replacement. Do not try 
bending them back yourself; bending might 
work for a while, but will result in callbacks and 
wasted time. 

Slipping drive belt takes the same cure as in a 

high-grade record changer or audio tape re- 
corder. Clean pulleys and belt thoroughly with 
alcohol. Best to replace belt. Do not touch either 
pulleys or inside surface of replacement belt. Be 
sure you have right belt; wrong size can create 
intermittent. 

If loading motor fails to run, do not blame 
motor until you have checked out motor -drive 
stages. Transistor fault there, as often as not, lets 
motor run in one direction but not in other. 
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TAPE POSITIONING in transport can be critical. Guides and posts along 
path take care of that positioning. However, probably the most crucial are 

guide posts on loading rings (photo above). They align tape with respect to 

head wheel and thus with spinning video heads. Even slight misadjustment 
of just one guide post delivers band of snow (photo above, right). In some 
cases, you see multiple bands across picture. This symptom may not be 

too bad with tapes recorded on same machine. 
Examine tape itself. If tape shows crinkling along one edge, cause is 

likely in guide posts on loading rings. 
Heights of post guides are independently adjustable in most machines. 

It's easiest if you remove cassette -carrier cover. However, you can manage 
preliminary trial adjustment with only machine cover off. 

Insert cassette (not your alignment cassette). Press PLAY. When the 
machine has threaded, turn off main power switch. That leaves posts out 
beside head wheel and accessible. To reach right -side post, you may have 

to push the impedance roller aside, as shown in photo at bottom right). Use 

only special tool for adjustment (RCA No. 144389; Magnavox No. VFK0137/ 
171455-13). (When you turn machine back on, it automatically unthreads 
and cycles out to stop mode, since power was interrupted.) 

Make your trial adjustments only slight-nevermore than one-half turn of 
alignment screw each time. After one attempt, play properly recorred tape 
and observe snow band. If it has become wider, you have gone in the wrong 
direction or have adjusted a post that was not out of line. 

P.S. Misalignment of head wheel assembly could cause the snow bands: 
but that is not likely unless head wheel has been replaced and its supports 
improperly seated. 
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STEADY MOVEMENT OF TAPE through trans- 
port depends largely on capstan and pressure 
(pinch) roller. Minor speed variations are notice- 
able first in audio track. As "wow" grows worse. 
picture begins breaking up-and sometimes 
mutes completely. blanking off both video and 
sound. Control servos try to smooth out minor 
speed errors, but severe changes reach beyond 
their range. Indeed. too much slippage trips 
machine's automatic shutoff. 

Transport or tape -movement faults fit into at 
least four categories. (1) Inadequate pinch -roller 
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pressure. or flatted or aged roller. (2) Capstan - 
drive slippage. (3) Excessive drag at supply -reel 
turntable. (4) Faulty cassette. A faulty cassette, 
which selcom happens, can be handled easily by 
simply substituting a known good cassette. 

Pinch -roller trouble can develop from fault in 
solenoid (see photo above, left) or its linkages. 
Hardening rubber on pinch roller can allow slip- 
page, and calls for new roller. Thorough cleaning 
of capstan shaft with alcohol should help, and 
should be done with any replacement roller. 
Keep finger -marks from both capstan and roller. 

l, r 

Capstan shaft has flywheel underneath deck, 
driven by flat rubber belt from pulley on capstan 
drive motor (see photo above, right). Aging belt 
or accumulation of oil or dirt on pulleys can in- 
duce slippage. Any video recorder should have 
new set of drive belts installed every year or so, 
or after 1000 hours of operation, as preventive 
maintenance. Suggest that to machine owner, 
when an older machine comes in. But you'd 
better not replace them without explaining first. 
unless they're actually defective; someone might 
accuse you of installing unneeded parts. 

r 

I 
DURING PLAY OR RECORD operation, only mo- 
tion applied to supply -reel turntable comes from 
tape being drawn out of cassette. Yet, turntable 
Cannot be left free to "coast." Tape tension must 
be maintained so that tape stays in close contact 
with heads throughout transport. 

When loading posts move outward, drawing 
tape with them, threading -guide post moves left- 
ward. Its motion operates another tension arm 
on which is tension post that moves rightward, 
encountering tape. You can gauge motion of 
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those two posts in photos above; thread posi- 
tions are in photo at above right. Also, to help 
you visua,ize those actions, photo at bottom 
left shows tape route between these two posts. 

Other end of tension -post arm attaches lo 
brake band at base of supply -reel turn -table (see 
photo at bottom right. If tape tries to slacken, 
slack allows tension post to move rightward, 
which tightens brake band around supply turn- 
table. 

That brace is thus self-regulating under most 
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Circumstances. Too much braking overtightens 
tape and forces tension post slightly leftward. 
loosening brake band. However, misadjustment 
might leave the brake band entirely too tight and 
present too much drag on supply reel. 

Foreign material, such as debris from broken 
tape, might work its way down alongside either 
turntable. That could impede rotation of turn- 
table. Stuck takeup turntable causes tape to 
spill. After several seconds. in some machines. 
this condition activates the auto -shutoff circuitry. 



FAST FORWARD AND REWIND both operate 
only with tape unthreaded. Tape path carries it 
across front of cassette, with gate open, of 
course. Either operating button closes switch 
contacts that turn on capstan drive -motor. 
(Video -head cylinder, which has its own drive, 
remains off, in some machines.) 

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

Pressing FAST FORWARD button pulls fast - 
forward idler wheel into contact with both fast - 
speed wheel and rim of takeup turntable. That 
pulls tape rapidly from supply reel and winds it 
up on takeup reel. 

Defects are generally mechanical. (1) Button 
linkage may fail to pull correct wheel or idler into 
contact with proper turntable rim. (2) Turntable 
in question might be stuck, but that would also 
affect Play or Record modes. (3) Turntable may 
have lubricant on its rim. (4) One of idler wheels 
with rubber tires may be afflicted by defects 
common to such parts: aged and cracked or 
hardened rubber tire; dirt or lubricant accumula- 
tion; or chafed bearing at wheel center. (5) Drive 
belt may have broken, slipped off, or stretched. 
(6) Pulleys beneath deck (photo at top) may 
have accumulated grit or oil, or set screw might 
have come loose. 

Cleaning takes care of dirt and oil. Replace- 
ment cures bad drive belt. Replacement is surest 
corrective for bad idlers. In every case, however, 
even after replacements, clean entire drive sys- 
tem with alcohol before you call any job com- 
plete. 
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SOME PRECAUTIONS are appropriate once you 
have found and cleared threading/unthreading 
problems. 

Before you start reassembly of covers-even 
before you put cover back on cassette carrier- 
remove two strips of black tape covering end - 
sensor phototransistors. Otherwise, machine 
could damage video tape. 

o 

Inexperienced technicians reaching that 
phase of VCR repair often can't find or identify 
Correct screws for replacing covers. To avoid 
such confusion, buy compartmented trays at 
hardware store and label each compartment. 
Less expensive: commandeer styrofoam egg 
carton from kitchen (see photo below). 

.114 é - .... 

With all covers in place, insert blank cassette 
tape and test all functions: Record from camera 
and tuner, at both speeds, using monitor; play- 
back into monitor: pause; fast forward; rewind; 
and, of course, stop. Be sure machine goes auto- 
matically.to Stop mode and unloads at both ends 
of tape travel, and whenever you slow down cap- 
stan or head wheel by hand. R -E 
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LOGIC 
PROBE 
If you need to know what is-or isn't- 
going on in your digital logic 
circuitry, build this economical 
logic probe and 
find out. 

FRED BLECHMANN K6UGT 

ANOTHER DIGITAL LOGIC PROBE? YES, BUT THIS ONE HAS A 
number of advantages over many probes available in kit -form or 
ready-made. It only takes about 30 minutes to assemble from a 
complete kit that's available. The high input impedance-about 
1 megohm-keeps the probe from affecting most circuits, and 
the long, slim probe body makes it easy to get "readings" in 
crowded circuitry. A low parts count, using standard easy -to - 
find components, results in low final cost. This probe works with 
both TTL and CMOS circuitry, and is powered by the circuit 
under test. Perhaps best of all, the complete kit is under $10! 

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

555 timer (ICI) is connected to function as a Schmitt trigger, 
set to a fixed threshold value. The 555 acts as a comparator, with 
the output inverted relative to the input. With no input signal, 
pin 2 floats to a logic high level, holding output pin 3 low, so 
LEDI (the logic high indicator) lights. When the input is con- 
nected to a logic low level, pin 3 snaps high and LED2 (the logic 
low) lights. Resistors Rl and R2 isolate the LED's from each 
other and control the current through them. Resistor R3 pro- 
vides feedback between the control voltage and threshold inputs. 
Diodes DI and D2 isolate input pin 2 from spurious noise. Diode 
D3 protects the 555 from reverse polarity connection of the 
power leads. 

Construction 
The circuit could be assembled on perforated board and 

mounted in any tubular container using some kind of metal 
probe pin. For those readers who are not handy at making their 
own enclosures, and prefer the compactness of a slim probe, a 
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FIG. 1-SCHEMATIC DIAGRAM of the logic probe. Device can be pow- 
ered by 3.5 to 15 volts tapped off the supply In the device under teat. 
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FIG. 2-FOIL PATTERN of the logic probe's PC board. 
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FIG. 3-COMPONENT LAYOUT shows approximate positioning of the 
parts on the PC board. 
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FIG. 4-THE PROBE CASE IS SMALL so the PC board must be trimmed to 
the dimensions shown. 
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CLOSE UP OF COMPONENT SIDE of PC board is shown in this view of 
probe -tip assembly. 

PARTS LIST 
All resistors are V. watt carbon. 
R1-390 ohms 
R2-390 ohms 
R3-100,000 ohms 
D1 -D3 -1N914 or equal, signal diode 
LED1, LED2-Mini red light -emitting diode 
IC1-555 timer 
Miscellaneous: body, tip, pin, snider, wire, end cap. clips, 

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

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

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

Figure 2 shows the foil side of the PC board, and the parts 
layout is shown in Fig. 3. The probe housing is small so the PC 
board must be trimmed as indicated in Fig. 4. There are only a 

few things to watch out for. Since the small -diameter probe 
body does not allow space for a socket, it is especially important 
that you orient pin I of the 555 properly. Also, be certain the 
bases of the LED's are only about '/.b inch above the board and 
that the cathodes are oriented as shown in Fig. 3. See Fig. 5 to 
identify the cathode lead. Also, be sure the diode polarities are 
as shown the banded end is the cathode. 

ANODE CATHODE 

FIG. 5-LED POLARITY is often Indicated by having the leads shaped as 
shown-the cathode lead is the shorter. In addition, the plastic package 
often has a flat on the rim immediately above the cathode lead. 

L ' 

CUT HERE 

FIG. 6-THE PROBE TIP IS SALVAGED and adapted from the housing of a 

popular ballpoint pen. 

Assemble and solder all components to the board, keeping all 
parts close to the board. DI and D2 will have one end raised, so 

they are at about a 30 -degree angle to the board, unless the 

particular diodes you use are very short. The extra hole between 
the junction of DI and D2 at the narrow end will be used later. 
The same is true for the hole next to pin I of the 555. Diode 
Dl's cathode (black band) is soldered in the extra hole next to 
pin 8 of the 555. The diode lies flat on the board; its anode is 

connected later. 
Now you must prepare the probe -tip assembly. Recognize the 

continued on page 73 
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SERVO -CONTROLLED 
PICKUP ARM 

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

to reduce the effects of resonance to a minimum. 

THE CHIEF FUNCTION OF ANY PICKUP 
arm in a record -playing system is to 
keep the cartridge's stylus in intimate 
contact with the 'record groove without 
impeding movement of the stylus as it 
traces the complex microscopic undula- 
tions that are a physical representation 
of the music waveforms to be repro- 
duced. One of the problems associated 
with pickup arms is arm resonance-the 
interaction of the arm's mass and the 
compliance of the cartridge's stylus as- 
sembly. The frequency of that resonance 
may be below 10 Hz. The higher the 
cartridge compliance, the lower the 
arm's resonant frequency. 

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

There are two approaches to solving 
arm -resonance problems: reducing the 
mass of the arm to increase the arm's 
resonant frequency so that it is above 
audible range: or taking steps to damp 
out resonance peaks to below audibility. 
A pickup arm recently introduced by 
JVC and incorporated in their model 
QL- Y5F turntable shown in Fig. I at- 
tempts to damp resonance with purely 
electronic systems. Tracking force and 
anti -skating force are also applied com- 
pletely electronically. The new pickup 
arm is called an Electro-t)vnomic (E -t)) 
Servo arm and is aptly named, since two 
fully electronic servo systems control all 
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FIG. 1-JVC's MODEL OL-Y5F has unique servo -controlled pick-up arm. 

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

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

/r 

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

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



JVC MODEL OL-YSF. 

job without any mechanical contact 
with the moving arm itself. What is 

essentially a statically balanced arm re- 

mains free of any mechanical linkage, 
and, therefore, has high sensitivity. An 
exploded view of the major elements of 
the new E -D arm is shown in Fig. 2. 

If a conventional pickup arm is 

accelerated upwards by the warp of a 

record being tracked, its tendency is to 
rise even after the warp -area has flat- 
tened out, until gravity brings it back 
into contact with the record's surface. 
In the past. oil -damped arms have been 
used to attempt to correct that situa- 
tion. In JVC's E -D Arm, when record 
warp starts to lift the arm, it generates a 

voltage in the vertical velocity -detec- 
tion coil. This voltage is passed along to 
the vertical arm -drive circuit where it is 

converted into current, is amplified. 
and fed to the vertical arm -drive coil. 
The coil develops a magnetic field that 
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moves a magnet in the opposite direc- 
tion to that of the initial force-in this 
case, downward. Since the entire pro- 
cess is electronic, it occurs in a matter 
of nanoseconds, before mis -tracking can 

occur. Incidentally, once static balance 
has been set for the arm/cartridge com- 
bination. variable tracking force is 

applied electronically, by a constant 
current, ín much the same manner. 

Lateral motion of the arm and cartridge 
is also under continuous electronic con- 
trol by a similar system. Sudden physi- 
cal shocks, whether mechanically or 
acoustically coupled to the turntable 
system are effectively "damped," as 

are excessive lateral arm excursions 
caused by records with center -holes that 
are not properly centered. The two 
separate horizontal and vertical servo 
systems work together to cancel all 
spurious arm movements, whether they 
are vertical, horizontal, or, as most " 
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FIG. 2-SERVO-CONTROLLED PICK-UP ARM has velocity detecting and drive coils that are used to 

vary both the horizontal and vertical damping characteristics. 

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

often, a combination of both. And just 
as a constant current maintains down- 
ward tracking force vertically, anti - 
skating compensation is applied by the 

horizontal drive coil, also with a con- 
stant current. Despite the seeming com- 
plexity of the servo systems, adjusting 
the E -Q Servo arm is actually as simple. 
if not simpler. than adjusting a conven- 
tional arm. Once the cartridge has been 
mounted and the counterweight has 

been set for zero -balance, the user 
merely turns both the Q -DAMPING and 
ANTI-SATING/TRACKING FORCE dials to 
the va,ue, in grams. recommended by 
the cartridge manufacturer. 

The two separate linear motors that 
generate horizontal and vertical rotary 
torques are mounted so that those 
torques are created around the same 
axis as that of the pickup arm's rotary 
shaft. This is done so that no force is 

generated to try to shift the position of 
the rotary shaft, and prevents any re- 
duction in arm sensitivity caused by 
eccentric application of additional fric- 
tion components. 

Operation of the more usual auto- 
mated functions of the arm such as 

horizontal travel, up/down cueing, 
lead-in, lead -out and return functions 



are also completely electronic and the 
arm does not contact any part of the 
cabinet at any time. It is even possible 
to adjust arm parameters during play. 
since tracking and anti -skating forces as 
well as resonance damping are all ad- 
justed with continuously variable con- 
trols located at the base of the pickup 
arm. 
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FIG. 4-SERVO-CONTROLLED PICK-UP ARM 
reduces arm resonance. Audible test tone dis- 
tortion Is also reduced as compared to Fig. 3. 

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

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

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

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

the output waveform of a well-known 
cartridge after an external shock is 
applied to a turntable cabinet. The lower 
trace shows the output waveform pro- 
duced by the same cartridge mounted 
in the E -D arm and adjusted properly 
for resonance control. 

According to JVC, even signal-to- 
noise is improved by proper control of 
arm resonance. Since an unmodulated 
record groove contains wideband, ran- 
dom noise frequencies, it is reasoned that 
some of that noise energy will excite 
the resonant frequency region of the 
arm/cartridge combination and if such 
resonance is undamped or uncontrolled, 
overall noise amplitude will actually he 
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FIG. 6-NOISE WAVEFORM generated by un - 
modulated record groove that Is traced with a 
conventional pick-up arm. 
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FIG. 7-NOISE IS REDUCED as compared to 
Fig. 6 when unmodulated groove is traced by 
new servo -controlled pick-up arm. 

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

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

ROBERT B. GROVE 

NO OTHER COUNTRY IN THE WORLD HAS 
a government that smiles more leniently 
on its eavesdropping citizens than does 
our own. Many countries ban radio 
listening altogether, while nearly all 
others regulate it to varying degrees. 

Listening and the law 
While we Americans are free to listen 

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

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

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

As a result, worldwide radio com- 
munications are being overheard at an 
unprecedented rate by unauthorized 
and uninvited listeners. Some agencies 
are becoming quite sensitive about the 
intrusion of their privacy. Treasury and 
Justice Department officials are openly 
opposed to scanner monitoring. Their 
hostility is not without cause: an 
alarming number of scanners have been 
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In radio circles, eavesdropping is a way of life. If you 
want to find out for yourself what's happening on the air, 
this guide will provide a number of worthwhile pointers. 

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

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

About scanners 
Although crystal -controlled scanners 

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

The "Big Three" in programmahles 
are: Electra (Bearcat), Regency. and 
Radio Shack (Realistic). For the in- 
veterate tinkerer, nothing can surpass 
the hours of fascination playing with a 

programmable scanning receiver. 
Those radios are available for VHF/ 
UHF -FM monitoring. VHF -AM aircraft 
listening. or a combination of those 
functions. New products and innova- 
tive features are closely -guarded secrets 
with manufacturers. Industrial espionage 
is a real threat in this hotly -contested 
race for first place in consumer scanner 
marketing. 

Modern scanner design 
Most modern scanners have out- 

standing sensitivity. They provide 

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

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

and spurious signals, and increased 
search rates." Well, perhaps the tide is 

turning. I have just returned from a 

very productive meeting with a top 

TABLE 1-SELECTED VHF -FM 
MONITORING FREQUENCIES 

Freq. MHz Service 
43.58 Paging, nationwide. 
47.42 American Red Cross 

network. 
146.94 Most popular 2 -meter 

ham frequency. 
148.15 Civil Air Patrol. 
150.00 Military navigational 

satellite. 
152.54 Mobile telephone. 
156.80 Ship calling and 

distress. 
157.05 U.S. Coast Guard 

vessels. 
163.20 U.S. Marshals, nation- 

wide. 
165.375 Secret Service. 
462-975 Emergency Medical 

Team dispatch 
(larger cities) 

manufacturer of scanners where I served 
as a consultant. Many suggestions were 
carefully considered. There should he 

improvements in the months ahead! 
Perhaps the most important develop- 

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

` z. 
_ . 

BEARCAT 220 from the Electra Co. 

4(() MHz) could he covered, as well as 

the new 806-866 MHz FM land mobile 
band. 

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

VHF/UHF ban 
In the U.S., the most popular bands 
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scan in the FM ranges are: VHF -low 
band (30-50 MHz); VHF -high band 
(150-175 MHz). and UHF (450-512 
MHz). Probably 99% of the land mobile 
services operate their communications 
within those ranges. 

VHF -low band is occupied primarily 
by users who need wide geographical 
coverage. Hilly or mountainous terrain 
is less destructive on signals within this 
band. Sheriffs' departments, utility 
companies. and military users populate 
that portion of the spectrum. 

VHF -high band is the most densely - 
packed portion of the land mobile 
spectrum. Fortunately, it is not as 
vulnerable to skip interference as low 
band; otherwise most of the high -band 
frequencies would sound like CB 
channel 19! The popular two -meter 
ham band with its myriad repeaters is 
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PANASONIC MODEL RF-2900 

found just below the high -band fre- 
quencies. The band of 144-148 MHz is 
allocated' to the amateur services, and 
most programmable scanners cover at 
least a portion of that range. Federal 
government agencies are allocated the 
frequencies above 162 MHz. 

UHF is used primarily in metropolitan 
areas. It provides some relief from VHF 
congestion. Short antennas and less co - 
channel interference are incentives for 
many UHF users. 

Frequency lists for VHF/UHF 
Several companies produce periodic 

lists of frequencies for scanner buffs. 
Many of those lists are categorized by 
geographical region for maximum con- 
sumer convenience. Electra provides a 
frequency service. Dial 1-317-894-1230 
to request a free frequency list for your 
area. It provides an excellent starting 
point to begin listening with your new 
scanner. 

For the serious scanner user, one or- 
ganization is outstanding for its service 
to members: The Radio Communica- 
tions Monitoring Association (RCMA) 
with headquarters in Anaheim, Califor- 
nia. Their monthly newsletter is packed 
with pertinent information for scanner 
enthusiasts. Frequency lists, new 
equipment reports, technical topics. 
and question -and -answer columns are 
meticulously prepared for each issue. 
New members are welcome. Write to 
RCMA (P.O.B. 4563. Anaheim. CA 
92803) for a free sample copy of their 
excellent bulletin, and membership in- 
formation. 
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A very sensitive topic among scanner 
listeners is that of federal law -enforce- 
ment frequencies. Generally, those 
channels are considerably removed 
from the portion of the spectrum re- 
served for non -government law -enforce- 
ment operations. Some of those ranges 
are not tuneable with programmable 
scanners. An interesting book by Tom 
Kneitel is his Top Secret Registry of 
U.S. Government Radio Frequencies. 
($4.95 from CRB Research, P.O. Box 
56, Commack, NY 11725). It covers the 
frequency range 25-470 MHz. and gives 
an idea of who is on which frequencies 
in the VHF/UHF spectrum. Several 
pages of operating and listening hints 
are included. 

One major source of police. fire, and 
local government frequencies is the 
Police Call Directory, published by 
Gene Hughes. It is available through 
Radio Shack outlets. It may be ordered 

PANASONIC MODEL RF-4900 

from Hollin's Radio Data. P.O. Box 
35002, Los Angeles. CA 90035. 

Shortwave reception 
Below 30 MHz. everything is dif- 

ferent: receivers. antennas, signal 
propagation. and even services. Short- 
wave listeners ("SWL's") often stay 
up into the wee hours of the morning to 
catch rare "DX" as distant stations are 
called in the vernacular (see Table 2). It 
is here that we may intercept "Air 
Force One" with its presidential com- 

munications-spies with their cryptic 
broadcasts-pirate broadcasting sta- 
tions at hidden locations-Coast Guard 
rescue missions-intercontinental tele- 
phone conversations-aircraft transmis- 
sions from worldwide countries as they 
cross the seas. The shortwave spectrum 
changes its signal -carrying characteristics 
from day to night. As a general rule, 
above 10 MHz is daylight use. Below 10 

MHz is best heard at night. 
Although many listeners are fas- 

cinated by everything they hear on the 
shortwave bands, most SWL's are 
polarized into one of two groups: Broad- 
cast listeners (those who enjoy logging 
distant international broadcasting sta- 
tions like BBC and Radio Moscow), 
and Utility DX'ers (two-way communi- 
cations interception). 

There is great challenge in both areas. 
Third world countries with their weak. 
temporary transmitters are elusive tar- 
gets for the broadcast hunters. Military 
maneuvers and diplomatic communi- 
cations are fascinating fare for the 
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HEATHKIT MODEL SW -717 

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

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

Certainly, the increase in Japanese 
competition contributed to the demise 
of those former giants. Many manufac- 
turers have seized the opportunity to 
use off -shore manufacturing to their 
own advantage. We have finally grown 
to accept off -shore goods as a way of 
life. Much of that equipment has turned 
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out to be of consistently high quality- 
but some of it is not. 

Choosing a receiver 
If you are planning to buy a general - 

coverage receiver, there are several 
key factors worth considering before 
you buy. 
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TABLE 2-SELECTED SHORTWAVE MONITORING FREQUENCIES 

Freq. kHz Mode Service 

3060 AM Spies? Try this frequency on the hour, evenings. 
3090 AM Same as above, 15 minutes after the hour. 
6175 AM British Broadcasting Corporation, early evening. 
6522 SSB Commercial boats, Mississippi River system. 
6715 SSB Andrews AFB; Air Force One communciations. 
6723 SSB U.S. Navy primary calling channel. 
6753 SSB Tactical Air Command, air -to -ground calling channel. 
8959 SSB Transoceanic commercial airlines. 
9505 AM Radio Moscow. 
10390 RTTY INTERPOL (You'll need a teleprinter for this one!). 
10780 SSB Cape Kennedy/Patrick AFB air -to -ground. 
11243 SSB Strategic Air Command "Alfa One" primary calling channel. 
11740 AM Voice of America. 
13272 AM Wide -area aeronautical weather broadcasts. 
14894 SSB Northern Air Defense Command (NORAD) network. 

1. Frequency Stability: Tune in a 

stable signal at the upper frequency 
range of the receiver. Switch the BFO 
on. Does the pitch drift continuously 
over a period of merely a few seconds? 
Tap the cabinet. Does the signal waver 
in pitch? If the answer to hoth questions 
is "yes". then the receiver has both 
thermal and mechanical drift. Unless 
you are a glutton for punishment, forget 
that receiver! 

2. Image rejection: All receivers suf- 
ter in varying degrees from a malady 
called images. It is the direct result of 
superheterodyne circuitry. used ín 

nearly 100% of all receivers made to- 
day. The symptom is receiving the 
same signal in more than one place on 
the dial, usually displaced by twice the 
IF frequency. For example, if the re- 
ceiver IF is 455 kHz, then you might 
hear 50X) -kHz WWV time signals also 
on 5910 kHz. (5(XX) kHz + 2 x 455 kHz 
= 5910 kHz). That affliction is re- 

ducible-for a price! 
3. Frequency -readout accuracy: There 

is a strong trend toward digital fre- 
quency displays. That is good. Even 
competitively -priced receivers can now 
afford a low-cost digital readout. Check 
the readout accuracy by tuning in a few 
stations of known frequencies (such as 

WWV time signals on 5. 10. 15 and 20 

MHz), and reading the display. Some 
receivers can he calibrated easily for 
improved accuracy. 

4. Selectivity: With an ever-growing 
demand for radio -spectrum space, radio - 
spectrum users find themselves crowded 
closer and closer together. Your re- 

ceiver's responsibility is to separate 
them. Better receivers have switchable 
selectivity. Broad selectivity is used 
when audio quality is more important 
than interference rejection. But for 
weak -signal. crowded -band conditions. 
there is no substitute for sharp selec- 
tivity. To check your prospective re- 
ceiver for selectivity, tune through the 
6 to 12 -MHz portion of the shortwave 
spectrum at night. Try to narrow in on 
individual signals. Single -signal recep- 

TABLE 3 

MANUFACTURERS 

For more information, circle the cor- 
responding numbers on the Free In- 
formation Card inside the back cover. 

R. L. Drake Company 
540 Richard St. 
Miamisburg, OH 45342 

CIRCLE NO. 90 

Electra Co., Div. of Masco Corp. 
300 East County Line Rd. 
Cumberland, IN 46229 

CIRCLE NO. 91 

Heath Company 
Benton Harbor, MI 49022 

CIRCLE NO. 92 

McKay Dymek Co. 
111 South College Ave. 
Claremont, CA 91711 

CIRCLE NO. 93 

Panasonic Company 
One Panasonic Way 
Secaucus, NJ 07094 

CIRCLE NO. 94 

Radio -Shack, Div. of Tandy Corp. 
2617 West Seventh St. 
Fort Worth, TX 76107 

CIRCLE NO. 95 

Regency Electronics, Inc. 
7707 Records St. 
Indianapolis, IN 46226 

CIRCLE NO. 96 

Sony Corp. of America 
9 West 57th St. 
New York, NY 10019 

CIRCLE NO. 97 

Trio-Kenwood Communications, Inc. 
1111 West Walnut 
Compton, CA 90220 

CIRCLE NO. 98 

Yaesu Electronics Corp. 
15954 Downey Ave. 
Paramount, CA 90723 

CIRCLE NO. 99 

tion in that crowded portion of the HE 
spectrum at night is the mark of a good 
receiver! 

Those four characteristics-stability, 
image rejection. readout accuracy, 
and selectivity-are the most important 
considerations in buying a receiver for 
today's demanding needs. Other con- 
siderations-noise limiter, fine-tuning 
dial, S -meter, internal speaker-are 
usually included, and do not warrant 
special attention here. 

Conspicuously absent is a check for 
sensitivity. Most modern solid-state re- 

ceivers have adequate sensitivity. If 
you are in doubt, try the following 
simple test: At night, listen to the 6 to 
12 -MHz portion of the dial with no an- 

tenna connected. Preferably, short- 
circuit the antenna connection to the 

chassis ground terminal. Few, if any, 
signals should he heard. Now. (with the 
antenna terminal unshorted) connect a 

short length (a few feet) of wire to the 

antenna terminal. A barrage of very 
strong signals should be received 
throughout that range. 

Antennas for shortwave 
Selecting an antenna is reasonably 

straightforward for shortwave listeners. 
It should be 25 to 75 feet long, as high 
as possible, clear of obstructions such 
as buildings and trees, and as straight 
as practical without sharply doubling 
back on itself. 

If you live in a tightly -regulated 
apartment building, adequate reception 
is still possible by running the antenna 
wire around the outer edge of the 

ceiling. A ground helps reduce electrical 
noise, but is not absolutely mandatory. 

Frequency sources for the SWL 

The newcomer is often faced with a 

dilemma: He has a fine receiving setup, 
but how can he find out where to listen? 
Fortunately, several excellent publica- 
tions are available for the shortwave 
listener. The venerable Confidential 
Frequency List, Volume 4. is now 
available from Gilfer Associates for 
$6.95. (P.O. Box 239. Park Ridge. N.J. 
07656). Gilfer is also a good source for 
the World Radio and Television Hand- 
book ($14.95). an exhaustive directory 
of broadcasting stations worldwide. 

Ste'e Handler has just released his 
World Radio Communications Guide 
for $5.95, (Handler Enterprises, P.O. 
Box 48, Deerfield, IL 60015). It lists a 

wide range of frequencies from short- 
wave through UHF. 

Getting into monitoring does not 
have to he prohibitively expensive. 
Crystal scanners are available for less 
than $100 new. Programmables start at 
about $250. Shortwave receivers of rea- 
sonable quality generally start in the 
$300 range. Of course the upper limit is 

considerably higher. Watch for adver- 
tised specials. R -E 



Step-by-step TV IF Align 
Aligning a TV IF amplifier isn't much of a chore as 

it sounds. With the equipment on hand, just follow the 
alignment instructions. Here are some helpful hints. 

JACK DARR 
SERVICE EDITOR 

ONE THING YOU MUST HAVE BEFORE 
starting any TV IF alignment job is the 
alignment instructions. Why? For one 
thing. to show you where the different 
tuned circuits are, and what frequencies 
they should he aligned to! This will 
vary widely from set to set. even in sets 
of the same make. You have to know 
where things are: you can't just guess 
at it. 

The manufacturer's service data 
should give you full alignment instruc- 
tions. All Sams Photofact Folders have 
them. Pictorial diagrams or layouts of 
the chassis are necessary. to show you 
w here each adjustment is. They also 
show you where various traps are, and 
to what frequencies they must he 

aligned. So. he sure you have this in- 
formation first: study it and locate each 
adjustment. 

Many sets have solid metal bottom - 
shields over the IF stages. Holes are 
provided in them so you can get align- 
ment tools into the coils. It's often a 

good idea to look the IF stages up. and 
write their identification on the shield in 
pencil! 

You'll need to locate the various 
hookup points, too. The video detector 
output is often provided with a metal 
"lance- or strip so that you can con- 
nect to it. The sweep signal must be fed 
into the input of the IF. That is on the 
rimer, since the mixer is actually the 
first IF amplifier, and its output trans- 
former is the 1st IF transformer, also 
on the tuner. It is sometimes called the 
"mixer grid test point." 

In transistor tuners. an alignment 
connection is usually provided for that, 
too. It will he shown in the alignment 
instructions: look it up. If it isn't, you 

FIG. 1-SCOPE TRACE WITH TV OFF. The 45.75 
MHz marker is at the right; the 41.25 et left. 
Sweep curve will come up between them. 

can often clip the sweep generator's out- 
put lead to some insulated part near the 
mixer transistor and radiate the sweep 
signal into the mixer. 

Sweep generators. 
Sweep generators are generally built 

into a single cabinet that contains the 
sweep. markers, and marker adder. 
Many of the sweep generators also 
have bias supplies. The scope's vertical 
and horizontal sweeps are driven from 
the marker adder through separate 
leads. 

If you leave the scope hooked tip, 
you can often set tip a TV for alignment 
by connecting only two leads! One is 

the sweep output. which goes to the 
mixer test point: the other is the "t -ace 

input." which is connected to the video 
detector output of the set. That is the 
marker -adder input from the set. Scope 
trace height can he adjusted by the 
TRACE VMPI.t PUDE control on the marker - 
adder. The scope's horizontal sweep. 
blanking. and phasing: can also he con- 
trolled by the marker -adder. By the 

way. the scope must he set to EXTERNAL. 
HORIZONTAL. SWEEP position. that will 
leave you With only a dot on the scope 
screen unless the sweep generator is 

turned on! The actual horizontal sweep 
is coming from the sweep -generator. 

Adjusting the sweep centering 
With this type of instrument, you can 

set up the markers and adjust the sweep - 
center and sweepwidth. even with the 
TV set turned off The markers can he 

turned on, and they will show up on the 
scope trace. To locate the right place. 
turn on the 45.75 MHz and 41.25 MHz 
pix and sound markers. Next, adjust 
the SWEEP CENTER control until those 
are spaced about right on the scope. 

The Sw'EEI' WIDTH will control their dis- 
tance apart. Fig. I shows how that 
should look. 

Now you're ready to go. Turn up the 
swEEP OUTPUT amplitude control of the 
generator until you see the curve on the 
screen. Bias can he adjusted at this 
time. Check the alignment instructions 
and connect the bias leads to the points 
indicated. Set the voltage by hooking a 

multimeter to the bias points. and adjust 
for the value specified. 

Killing the TV horizontal sweep 
Most alignment instructions call for 

disabling the horizontal sweep of the 
TV set, to prevent radiating harmonics 
into the curve. which would cause 
heats. Figure'_ shows a curve with such 
heats: that is a color handpass curve. 
The Wiggles on the curve came from the 
horizontal output. 

To kill the horizontal sweep. pull the 
horizontal output tube. I)o not simply 
take the plate -cap off: that may damage 
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ment 

FIG. 2-HORIZONTAL OUTPUT STAGE is making 
the beats on the sweep curve. 

the output tube. Never pull the hori- 
zontal oscillator tube alone: that will 
ruin the horizontal output tube in about 
30 seconds. If the set is a series -filament - 
type and you can't pull the tube, dis- 
connect the horizontal output tube's 
cathode lead from ground. In solid- 
state sets you can often pull the hori- 
zontal -output stage fuse or disconnect 
the DC supply. 

The actual alignment job 
Now you're ready! Turn up the gain 

on the scope and sweep -generator untill 
you see a curve about 2 to 3 inches high 
on the screen. (Many alignment instruc- 
tions specify an output from the video 
detector of 2.0 volts P -P. You can cali- 
brate your scope for that if you want 
to.) 

You have the picture and sound 
carriers marked. Check the position of 
those markers: They should he at the 
places shown in Fig. 3. Check the over- 
all shape of the curve. It should look a 

lot like this one. The pix marker (45.75) 
should he halfway up the right side and 
the 41.25 sound marker must he in the 
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trap -notch at the left, just where the 
curve touches the baseline. 

Reversing sweep direction 
You may find that the curve is re - 

45.75 MHz 
PIX 

41.25 MHz 
SOUND 

FIG. 3-HOW THE INITIAL CURVE should look; 
only pix and sound markers are on. 

versed: 45.75 marker on the left. etc. 
Actually, that makes no difference at all 
as long as you know which is which. 
However. íf you want to "make it look 
like the one in the hook," flip the 
TRACE REVERSE switch found on 
many sweep -generators. If yours 
doesn't have one. pull the sweep -gen- 
erator AC plug, turn it over. and put it 

hack. That will do it. Many set -markers 
(and all Sams Phowofact Folders) show 
alignment curves with the pix carrier on 
the right. 

Not enough marker height? 
If you have a fine curve but the 

markers are tiny pips. hard to see, you 
have too much RF output from the 

sweep -generator. Turn the RF SWEEP 

output down and bring the scope verti- 
cal gain up to put the curve back to its 
original size. You'll see the markers get 
bigger. For a normal curve. with the 

scope set at 2.0 volts P -P for about a 2 - 

inch -high pattern. you'll have plenty of 
marker gain: you'll find that there is a 

stARKER stZE control on practically all 
sweep -generators. 

Figure 4 shows a curve that you might 
see on the initial setup. The 45.75 MHz 
marker is on the right, 41.25 MHz 
marker on the left in the trap -notch. 
However, the 42.17 MHz color marker 
just above it is much too far down: also, 
the vital "color -slope" of the curve has 

a wrinkle in it! There's also a peak 

above the video carrier that shouldn't 
be there. Now we're ready to start 
straightening this out. 

FIG. 4-FIRST CURVE ON SCOPE: Not too bad 

for a start; not too good, either! 

The first step 
You'll find that the first step in all 

alignment procedures is the trap align- 
ment. Since those do a lot to shape the 

curve. you can see why. They determine 
the slope of both sides of the curve and 
take out unwanted signals. 

Set the 41.25 MHz sound marker first. 
It must always sit in the notch (in fact. 
it makes the notch!) at the left side of 
the curve. You'll often find two trap 
coils and an adjustable resistor used for 
this. The resistor is connected across 
one of the trap coils and is called a "Q - 
spoiler": it flattens the response of the 
trap to just the amount needed. 



There will usually be one trap in the 
IF input and one in the output. The Q - 
spoiler resistor may be at either end. In 
either case, watch the 41.25 MHz 
marker and adjust all of those until the 
marker is set exactly in the right place, 
just where the left side of the curve 
touches the baseline, and the curve is 
as steep as possible on that side. 

On the other side of the curve, the 
47.25 MHz adjacent channel sound 
marker (ADJ SND) is in the same position. 
just at the point where the slope of the 
curve touches the baseline. One more: 
The 39.25 MHz adjacent -channel pic- 
ture will be seen to the left of the 41.25 
MHz sound marker, on the baseline. 

The worst trouble you can get into 
with incorrect trap adjustments is when 
they "get into the curve." To see what 
that does, deliberately detune the 41.25 
MHz trap so that it moves to the right- 
into the curve. You'll see that side of 
the curve flatten out very badly. To 
find out what that will do to your pic- 
ture, turn on the three color markers: 
42.17, 41.67, and 42.67 MHz. That 
shows you the response of the IF to the 
important color signals. 

Now turn the trap over into the curve 
and watch the three color markers. Fig- 
ure 5 shows you what this could look 
like. What kind of symptom would that 
cause? No color, or very had color. 

FIG. 5-WHAT YOU CAN SEE WHEN a trap is 
intentionally tuned into the curve. 

Note that the color signals have now 
been almost obliterated by the trap! A 
marginal condition on this-where the 
trap is not quite in the middle of the 
color bandpass. but too close-can 
cause the "I can't tune the color in" 
symptom. The color will appear as you 
fine-tune, but will drop out. 

Order of alignment 
Now, (finally!) we're about ready to 

start on the alignment of the tuned cir- 
cuits. Don't try to take shortcuts here: 
do the trap adjustments. and all of the 
other preparatory steps. first. After 
that, the actual alignment is a breeze. 

While you'll find variations, the typi- 
cal order of alignment for the various 
stages and their frequencies will he 
something like this: 

The 1st IF transformer, on the tuner: 

tuned near 45.75 MHz. it affects the 
right side of the curve and the position 
of the pix carrier on this slope. 

The 2nd and 3rd IF coils: peaked 
near the center of the band. about 43-44 
MHz, they affect the tilt, bandwidth, 
and the top of the curve in general. 

Last IF transformer, before the video 
detector: normally about 42 MHz; it 
affects the slope of the left side of the 
curve and determines the position of 
the color carrier on that side. 

For the first step, rough in all the 
adjustments, starting at the 1st IF and 
working back toward the video detec- 
tor. Get the curve as close as possible: 
go by the position of the 45.75 pix 
marker and 42.17 color marker on the 
slopes. Those should he at about 50% 
up on the curve and exactly opposite 
each other. 

Now look at the curve. Are the sides 
as straight as possible? Are the pix and 
color markers at 500%o up and are they at 
the same height? If so. fine. Now turn 
on the two color-bandpass markers and 
check the color -slope of the curve -the 
left side. But sure that it is straight and 
that all three markers are "up" on the 
slope. If the 41.25 MHz trap is set too 
close to the curve, it can pull down the 
lower handpass marker. 41.67 MHz, 
until it's down on the baseline. That 
cuts off one sidehand of the color signal 
and can give you some very strange 
pictures indeed! The 41.67 MHz marker 
should be up on the curve as far as you 
can get it-which won't he too far; it 
must not he on the baseline! 

Figure 6 shows a typical IF curve 
after alignment: 41.25 MHz marker on 
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FIG. 6-ALIGNMENT IS COMPLETED. Dip in the 
center is normal in this receiver. 

the baseline at left. 42.17 MHz color 
marker up the left slope, 45.75 MHz pix 
marker up the right slope, and 47.25 
MHz adjacent sound marker on the 
baseline at right (Color hand -limit mark- 
ers off.) Note the dip in the center. That 
is not unusual; in fact, for this set, the 
alignment instructions specify "not 
more than 15%" dip. It is due to a little 
overcoupling of the middle IF trans- 
formers. to get a better bandwidth. 
Others will show a round -top "hay- 
stack" IF curve or a very small dip. 
Check the alignment instructions for 

your set to see what the finished curve 
should look like. 

When making those adjustments. 
remember what I said a while back. 
Tune for shape, not amplitude! Those 
stages are designed to give the proper 
amplitude: the tubes (or transistors) will 
have enough gain, but they must have 
the correct bandpass (meaning, curve 
shape). In olden days. many "tech- 
nicians" used to "tune up the IF's" to 
get a blacker picture! They usually did 
so without test equipment-and wound 
up in a mess. Actually. the picture 
strength or amplitude is not determined 
by the amplitude of the curve hut by the 
picture carrier's position on it! Not too 
long ago. I had good color but weak 
video in one set. Hooking up the sweep 
generator. I found the video carrier 
down to about 15% off the baseline! 
One "twitch" of the input IF adjust- 
ment brought it up to its proper place 
and I had all the video I wanted! That is 
a good example of the type of problem 
that can be so simply solved with 
sweep -alignment tests. 

The preceding has dealt with color 
TV IF alignment, which is more critical 
than black -and -white. Alignment in 
black -and -white sets is pretty simple. 
You simply align for a symmetrical 
curve with the picture carrier about 
halfway up on the right side. The 41.25 
MHz sound marker can he used to set 
the left side of the curve and, if you 
want to, a 44.0 MHz marker used to 
locate the center of the peak. Those 
will usually have the haystack curve we 
mentioned before. R -E 

"Wow! This month's centerfold in 
Radio -Electronics is the new IPM digital 
computer, and what a beautiful memory 
it !cast" 



The incredible, no -crystal 
Bearcat 220 Scanner tunes in 
all the real excitement of 
AM aircraft communications 
plus FM public service 
frequencies, with ppshbutton 
ease. 

Now. 
Tune in all the 
real excitement of 
the wild blue yonder, at 
the touch of a button. 

The no -crystal Bearcat 220 
Scanner searches and tunes in aircraft 
communications. Jets at 30,000 feet. All the tense 
towertalk. Everything is pre-programmed in space- 
age memory banks. 

The 7 -band Bearcat 220 Scanner also brines 
home public service frequencies, too. Pre- 
programmed Marine frequencies. Police action. 
Fire calls. Weather warnings. You name it. 

The Bearcat 220 has all the features and 
quality Bearcat Scanners are famous for. Track 
tuning. Decimal display readout. Automatic air- 
craft and marine search. Selective Scan Delay. 
Automatic squelch and lockout. Priority. And much, 
much more. 

After all, Bearcat invented Scanning. And we'll 
stop at nothing to bring you all the excitement- 
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of land, sea, and air. The number one way to real excitement. 
I 

F 
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hobby corner 

A quick and easy way to make one -of -a -kind printed circuit 
boards. EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

YOU NEED NOT IIAVE BEEN READING TI-IESE 

pages very long to know that I firmly 
believe in doing things the easiest possible 
way. When it comes to building up a cir- 
cuit on a board, we all know that a dedi- 
cated printed -circuit board is the easiest 
way to go. 

In spite of that, I have recommended 
using a wiring pencil and a plain board 
when a pre -etched board is unavailable 
and you need only one or two copies. To 
my way of thinking, all that drawing and 
etching is too much trouble for a couple 
of boards. Well, times do change and so 
must I when the best of both worlds is 
available. 

Now you can make a dedicated PC 
board without etching! All it takes is E -Z 
Circuit materials by Bishop Graphics (P. 
O. Box 5007RE, Westlake Village, CA 
91359). Actually, the E -Z Circuit line 
includes materials for several systems. I'll 
tell you about the others later, but this 
month we'll concentrate on instant PC 
boards (well, almost instant). By the way, 
it is I and not Bishop oho call these 
boards "instant." 

This system consists of epoxy -glass 

n 

J í 
LT_ . .-- 

boards, plain or drilled, plus pressure -sen- 
sitive PC board copper patterns. There 
are all types of sockets (DIPS, SIPS, 
transistor), strips (distribution, terminal, 
conductor) and insertion -connector fin- 
gers for plug-in boards-all of those in 
various sizes and configurations. That 
array of patterns is completed by a selec- 
tion of donut pads and tapes for laying 
down traces. 

What? Sounds familiar? Careful now; 
don't miss the main point. Those patterns 
are not for making artwork- they are 
copper. When you have pressed them 
down on a board, you are ready to mount 
the circuit components, solder them in 
place and turn on the power! That is what 
I call instant PC boards. 

There is even pressure -sensitive insu- 
lating tape. You can build a "bridge" 
right on the board by putting insulating 
tape across copper traces and then putting 
a copper trace on top of that. Now there 
is no need to solder in a jumper later. 
(And you don't have to be so careful try- 
ing to get a jumperless design in the 
beginning.) 

The whole process of making a PC 

FIG. 2 

y 
r 
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board is quite as simple as it sounds. Take 
a look at Figs. I and 2; then tell me 
whether you would rather make your 
board the E -Z Circuit way or use the 
darkroom/etchant route. 

r'r 

FIG. 1 

The various patterns arc available in 
small -quantity packages so you can get 
just what you need. The same is true of 
other parts of this PC -board system: IC 
sockets, individual wire -wrap or solder 
pins for discrete components, insertion 
tool and base, wire and wrap tool, align- 
ment pins and so on. 

I laving used this E -Z Circuit system, I 

can report that it is quick, easy, and reli- 
able. The patterns are full I -oz copper. It 
is the best way I have found to make one - 
or two -of -a -kind PC boards-anything 
from the smallest to a 21- by 43 -cm com- 
puter board. 

If you are as I am, you sometimes make 
mistakes. The patterns, traces, and so on 
can be lifted and re -positioned if you do it 
carefully soon after putting them down. 
Even later, after the adhesive has set, you 
can still lift circuit parts to correct errors 
or make circuit modifications, but those 
parts cannot be re -used. 

An added bonus is that this E -Z Cir- 
cuit material can be used to repair dam- 
aged commercial or homebrew PC boards 
and/or modify such an existing board. 
Clean up the damaged traces, etc. and put 
down new adhesive parts. The ability to 
modify any board can salvage an other- 

ise useless one. For these reasons alone, 
you should keep some of that instant - 
board material on hand. 

Bishop has a line combination manual 
andcatalog-ident ifiedas EZ-/02. I t can be 

ordered directly from Bishop at the above 
continued on page 68 



A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 

1. SENSITIVITY: Superb amplifier circuitry with performance 
that can't be matched at twice the price. Average sensitivity 
of better than 15 mV from 10 Hz to 500 MHz or every model 
and better than 30 mV from 500 MHz to 1.1 GHz or. the Series 
8010A and 8013. 
2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz. 10 Hz 
over 50 MHz. 
3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user envl-onments. 
4. EXTERNAL CLOCK INPUT/OUTPUT: Stancard cn the 80101 
8013 series and optional on the 7010 series is a buffered 
10 MHz clock time base input/output port on the rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau of Standards). Stand- 
ardize calibration of all counters at a faci'ity with a common 
10 MHz external clock signal, calibrate scopes aro other test 
equipment with the output from precision time base in 
counter, etc., etc. 
5. ACCURACY: A choice of precision to ultra prec.sion time 
base oscillators. Our ± 1 PPM TCXO (temperature compen- 
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units 
tested over 20-40°C. They contain voltage regula:i3n circuitry 
for immunity to power variations in main instrurr3ent power 
supply. a 10 turn (50 PPM) calibrat ion adjustment for easy. 
accurate setability and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available n -he 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ±.05 PPM typical stability aver 10-45°C, 
this new time base incorporates all or the advantages o' our 
TCXO's and virtually none of the disadvantages of :he tradi- 
tional ovenized oscillator: Requies less than 4 minutes 
warm-up time, small physical size and has a peat Current 
drain of less than 100 ma. 
6. RAPID DISPLAY UPDATE: Internal housekeeping 
functions rPauire only .2 seconds between any - 
gate or sample time 

MODEL 7010A 600 MHz 

ULlU U L.íJ.0 
i 1 . - I II . 

MODEL 

7010A 

7010 IA 

RANGE 
(From 10 Hz) 

600 M H.. 

[Ian) oSA 

6013.1 

8013 Oo 

10 MHz TIME BASE 

STABILITY 

t 1 PPM I 

t 0.1 PPM 

rs 1 PPM I 

11GH, «0 -1?Li 

I - 05 PPM 

AGING 

1 3GNz 
0 1 PPM 

a OS PPM 

1 PPM,YH 

period. At a 1 second gate t me the counter will display a new 
count evey 1.2 seconds or a 10 second gate time a new count 
is displayed every 10.2 seconds. (10.2 seconds is the maximurr 
time required between display updates for any resolution on 
any model listed). 
7. PORTABILITY: All mcdets a -e delivered with a 115 VAC 
adapter, a 12 VDC cord wilt plug and may be equipped with 
an optional ni -cad recha-geable battery pack installed within 
its case. The optional Ni -Cad peck may be recharged with 12 

VDC or the AC adapter pros idesf 
8. COMPACT SIZES: State.of-.he-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
instruments. 
Series 8010/8013: 3" H x7 --12"W x 6.1/2' D 
Series 7010: 1.3/4'Hx4-1/4"VJx5.1/4"D 
9. MADE IN U.S.A.: All models are designed and manufactured 
at cur modern 13,000 squa-e fool facility at Ft. Lauderdale, 
Florida 
10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequency measurenent and provided with each model is a 

certificate of NBS traceable calibration. 
11. LIFE TIME GUARANTEE: Jsing the latest State -of -the -Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component I fe and reliable operation. (No 
custom IQ's are used.) -o demonstrate our confidence in these 
designs, all parts (exclLding tatteries)and service labor 
are 100% guaranteed for I fe to the original purchaser. 
(Transportation expense rot covered). 
12. PRICE: Whether ycu choose a series 7010 600 MHz 
counter Dr a series 8013 1.3 Gl-lz instrument it will compete 
at twice its price for comparable quality and performance. 

MODEL 8010A/8013 1.1 GHz/1.3 GHz 

1 D14 r0E0uENCl' ~OBI 

Ú.U. L 
ti = - 

4t. cu. -100 oxwR x/ 1/ d `. 
..-- 

AY3. SENSITIVITY 

DESIGN 

rCT.O 

1 PPM,YR 
TCvO 

LtPPMrYHI 

OCXO 

TCx¿-:1 

`ocxo) 

10 Hz to 500 MHz 1 S00 MHz to 1.1 GHzI 

l5 1 V 

15nV 

N A 

30 mV 

GATE 
TIMES 

1 

1 I 'Il ec 

lit 
01 1 l sec 

h 

171 

)nv 
01, 1 10 sec 

-TCXO - T mper.uur" Compenya'n Ytal Oscillator 

SERIES 7010A 

e70t0A 600 MHz Counter I PPM TCXO 
P7010 IA 
OPTIONS 
a 70-H Handle Tilt Ban inot -clown) 
PN -Cad 701 Ni Cad Battery Pack & Charging 

Circuitry Installed Inside Unit 
.EC 70 E terra' Clock Input/Output 
PCC-TO Carry Case - Padded Black Vinyl 

600 MHZ Counter - 0 1 PPM TCXO 
419995 
5249.95 

5295 

S199í 
535.0) 

39.95 

SERIES 8010AI8013 

x8(1 
x8(1) IA 
x8( 10 05A 
°8013 1 

48013 05 

-e 

d11 

RESOLUiIOh 
EXT. CLOCK 

INPUTIOUTPU1 
SENSITIVITY 
CONTROL 

NI -CAD 
BATTERY PACK BEM 60 MHz Max. Freq. 

1 Hz 
A r 

ge-0 0,Z1P2p 
YES 

OPTIONAL 
NO 

YES 
OPTlONdt 

1 H. 
13H' 

11GH I 

YES 
STANDARD 

YES 
YES 

OPTIONAL 

I[o,l;1,7 

m(jvwp 
YES 

STANDARD 
YES 

YES 
OP I ZONAL 

OCXO Pr lport+onal Oven Crvn n led ic4-I Ocrualor 

1 1 3Hz Counter 1 PPM TCKO 
1.1 GHz Counter -0 1 PPM TeX() 

1.3 GHz Counter .05 PPM Oven 
1 3 GHz Counter D.1 PPM TCXO 
1.3 GHz Counter 05 PPM Oven 

5399 00 
$450 00 
5499 00 
$550 00 
5599 00 

OFT ONS 
eM Can 801 Ni Cad B.ntnry Pack K Cnazt'1q 54991 

Cirzunry Installed I aside Unit 
11 al) Carry Case Padded Black Vinyl 3 9.95 

Optoelectronucs 
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 

ACCESSORIES 

PTA 101 Telescope antenna with 
right angle BNC 

liP 100 Probe, 50Ohm 1X 

xP 101 Probe, Lo -Pass 
Audio Usage 

PP 102 Probe, Hi Z 

General Purpose 
/LFM 1110 Low Frequency Multiplier 

X 10. Ii 100 A1000 
For High Resolution of Audio Frrq 

Inc 

S 9 95 
$13 95 

51695 

416.95 

5119.95 

1-800-327-5912 
TERMS Orders to U S end Canada add 5 , for shgip'ng handling and assurance to a maximum t i 610.00 Ai other orders ad315- 
C O D collection fee $2 00 Florida ., der,. add 4 ' rate tax Personal -necks roust clear before goods aro , ti 1`p d CIRCLE 17 ON FREE INFORMATION CARD 

FROM FLORIDA (305)771.2051/2 



(Advertisement) 
HOBBY CORNER 
continued front page 66 

le 
Commander. 

Telephone 
Activated 
Remote 
Control 

SAVES ENERGY, DETERS CRIME, PROVIDES 
GREATER SAFETY, COMFORT AND CONVENIENCE! 
Computer Age Electronic Innovation per- 

mits user to save energy by keeping air con- 
ditioners, heating systems, appliances, pool 
heaters, machines, lights etc. off when away 
from home or business and remotely turning 
them on before returning or when the need 
arises, by simply calling their own telephone 
number and letting it ring for a pre- 
determined number of times. 

Self contained unit is completely portable 
and requires no connections to the 
telephone lines. A built-in microphone 
senses the sound created by the bell of a 
telephone. This sound signals are processed 
and counted by the product's logic circuit to 
command the unit to turn the appliance 
either on or off, as the user desires. 

The product comprises 4 integrated cir- 
cuits, 15 semiconductors plus 45 additional 
electronic components. All neatly arranged 
on two easy -to -assemble printed circuit 

boards, housed in a vinyl clad metal housing 
1y," x 331," x 5j,". All diodes and resistors are 
machine formed to simplify assembly of the 
kit. In these days of high energy cost and 
crime, this is a kit most certainly wort, - 
building. A one evening's project that will 
prove to be useful for years to come 

Easy to assemble kit í42,2C 
Factory Assembled $62.20 

Shipping and handling charges Included. 
New York residents include applicable sales tax. 
ALL MAJOR CREDIT CARDS ACCEPTED 

aenttco, incorporated 
37-05 College Point Boulevard 

Flushing, New York 11354 

(212) 359-6190 

CIRCLE 54 ON FREE INFORMATION CARD 

BUILD A 
MASTERPIECE OF SOUND 

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

t11Á Stop Sounds" (total organ presets). 
lfansposer. And lots more. 

-;. ; Build your own masterpiece of 

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.'Yue-to-life voic- 
ing with full drawbar system. Polyphonic 

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). 

OWEREI 
Wets, Electiomcs Inc Wets, Organs & ads 
Dept 21 Dept 21 
1720 Hempstead Read 14104E Fnestune Blvd 
Lancaster PA 17601 Santa Fe Spnngs, CA 90670 

Enclosed Is S6.00 for my Demo -Package (LP with 
104 -page color catalog.) 

Name 

Address 

City __ State Zip 
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address for $1.50 postpaid in the US and 
Canada. 

Semiconductor guide 
Radio Shack has announced the release 

of the 1980 edition of the Archer Semi- 
conductor Replacement Guide. This 
handsome new guide is even more elabo- 
rate than the old edition. It lists cross 
references/substitutions for more than 
100,000 devices. 

This book has data and pinouts for 
IC's, diodes, LED's, SCR's, and soon. In 
addition, there is other useful information 
pertaining to such matters as handling 
and testing. 

It's a real money -saver- with just a 

couple of substitutions, you could save 
more than the cost of the Guide ($1.99). 
You should have it (or something like it) 
near your workbench. You can obtain 
your copy at your local Radio Shack 
store. 

Another mystery 
Don Francois of Manchester, MO has 

sent another light mystery. Unlike the 
puzzle of a few months ago, however, That 
rather sneakily made use of several hid- 
den subminiature components as kkell as 
other bits of subterfuge, this new mystery 
circuit is guaranteed to have no hidden 
parts. Examine the two circuits in Figs. 3 

and 4. 

40W 
BULB 

'4.----9 117VAC - 

40W 
BULB 

FIG- 3 

40W 
BULB 

DIODE 
RECTIFIER 

117VAC 

FIG. 4 

Don found that the measured voltage 
across all three bulbs was the same. I -le 
measured equal current in both circuits. 
You would expect the three bulbs to be of 
equal brightness but that was not so. The 
bulb brightness in one circuit was much 
greater than in the other. 

Now, on the surface that is exceedingly 
strange. I lowever, some thought should 
lead you to the answer to this scenting 
anomaly. (If you can guess which circuit 
is brighter, you should be on the right 
track.) 

WARNING: If you build those circuits 
to check the data, there is exposed 117 
%'AC. Take great care not to come into 
contact with that AC soltage. 

If you can figure out what is really 
happening in those circuits, let me 
know. R -E 



Put Professional Knowledge and a 

new roclucts 

More information on new products is available. Use the 
Free Information Card inside the back cover. 
HAND-HELD DIGITAL THERMOMETER, model 
940, accurately measures temperature from 
-65°C to 150°C and displays the reading to 0.1° 
resolution on a large LCD module. The rugged, 
"palmsize" device comes complete with: 9 -volt 
battery, removable probe and cable assembly, 
detailed instruction manual, two-year warranty, 
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and certificate of traceability to NBS standards. It 

will operate for up to 200 hours from a standard 
alkaline battery. Push-button controls allow con- 
venient display conversion from degrees C to 
degrees F. The instrument, complete with probe 
assembly, has a retail price of $189.-Data Preci- 
sion Corporation Division of Analogic Corpora- 
tion, Electronics Avenue, Danvers, MA 01923. 

CAPACITANCE -MEASURING ADAPTOR, C - 
Probe II, attaches directly to the input connector 
of any standard frequency -counter and allows a 

direct readout of the capacitor's value from 0.1 
pF to 10,000 µF. The basic accuracy of the C - 
Probe IL's two capacitance ranges are 0.25% (pF 

s 

-11 IMa, , e 

ji.°) ` 
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range) and 0.5% (µF range). The X 1 and X 10 

resolution button provides for 1 or 0.1 pF resolu- 
tion (pF range) and 0.001 or 0.0001 µF resolution 
(µF range). Ten -turn precision controls are used 
for pF and µF range calibration and for cancella- 
tion of stray or lead capacitance to 50 pF. Circuit- 
ry is all-CMOS, crystal control is used, and bat- 
tery life is 100 hours. The C -Probe II lists for 
$69.95.-International Instrumentation, Inc., 
Box 3751, Thousand Oaks, CA 91359. 

DISTORTION -MEASURING SET, model 3500, 
represents a breakthrough in performance/size/ 
cost ratio. It combines the performance and fea- 
tures of large, expensive lab instruments In a 

compact, case small enough to fit into an attache 
case. The Amber 3500 is a high-performance dis- 
tortion -and -noise -measuring set incorporating 
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an ultra -low -distortion sinewave oscillator, total 
harmonic -distortion analyzer, wideband and 
weighted true RMS-level meter, and narrowband 
tunable filter. It will measure signal level, frequen- 
cy response, weighted noise, narrowband noise, 
crosstalk, and total harmonic distortion. It may 
be operated from line current or from an optional 
battery pack. The price of the 3500 is $ 1,600.- 
Amber Electro Design, Inc., 4810 Jean Talon 
West, Montreal, Canada H4P 2N5. 

TORX SCREWDRIVERS offers an expanded line 
including three new sizes of screwdrivers with the 
Bull Driver handle in sizes T8, T10 and T27, and a 

line of seven regular drivers with a cornfordome 
handle in Torx sizes 18, T10, T15, 120, T25, T27 
and 130. The line of insert bits includes a new 
size, T27, along with five other sizes- Also offered 
is a bit card No. 70432, which contains four 
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replacement bits In four sizes. Each screwdriver 
has a blade -size diameter of Y.". The length of the 
Bull Driver is 8'r," and the length of the regular 
driver is 7','".-Vaco Products Co., 1510 Skokie 
Blvd., Northbrook, IL 60062. R -E 

DEGREE 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY ., 

s¡` t,. s' e - - 
Earn Your-II 

' ) 

' - , i v 
-- - 

Zt 

by correspondence, while continuing your 
present job. so commuting to class. Study 
at your own pace. I earn 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. I.aCienega Hl.. Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R-80 
Grantham College of Engineering 

P. 0. Box 35499 
1.os Angeles, California 90035 

Worldwide Career 'raining rhru t/orne Study 

ESR METER 
checks electrolytics 

IN -CIRCUIT and is TV shop 
FIELD-TESTED: 

The most fantastic instrument I've ever 
bought-Billings, Mt. Used it 3 months; it 

only missed once-Marinette, Wis. (Typi- 
cal) . Squeal & no sync: 3 bad caps in B 
+ & AGC; Many Thanks-Taos, N.M. 
Please ship another; very satisfied-Glen 
Rcck, Pa. It's fantastic-St. Joseph, Mo. 
Please rush; heard good reports-Hicks- 
ville, N.Y. One tremendous meter-Alex- 
andria, Minn. Send your Super meter; 
heard about it-N. Olmstead, Ohio. Love 
that ESR Meter-Acton, Mass. Used it 
intensively for 30 days; it's been 100% 
effective-Pittsburgh, Pa. I understand 
that if I'm not completely flabbergasted, 
you will refund my money-Sanford, Fla. 
(Refund not requested). 

60 -day Satisfaction Guarantee. 
Send check or M.O. or call 

(313) 435-8916 for COD 
Or write for free brochure to: 

Creative ( cironici 

ESR Brochure 
1417 N. Selfridge 

Clawson, Mich. 48017 

$99.00 
postpaid 
in USA 
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co w~ a,ticoriG5 c: e rooter. 

A remote -controlled coax switch from Heath allows you to 
switch bands easily. HERB FRIEDMAN, COMMUNICATIONS EDITOR 

I RECENTI.Y CAME ACROSS A STACK OF 
magazines from the late 1940's. and the 
most impressive thing about that era- 
from a communications -derived view- 
point-was how much land we lived on. 
Most antenna feature and construction 
articles involved what would be at least 
an acre of land, or a backyard stretch- 
ing out behind the house far enough for 
an 80 -meter doublet, or even a rhombic 
for 40 or 20 meters. 

Today, we're lucky to have our 
house on a 40 x 1(X) lot, and few are the 
neighbors who would Permit an antenna 
to cross their property. For the cliff - 
dweller in a hi -rise apartment building, 
the backyard might extend as far as the 
next window, or the edge of a postage - 
stamp -size terrace. At hest, a modern 
antenna farm might he no larger than 
what we can erect on a single mast. 

Another loss for many amateurs, at 
least judging by the magazines of some 
30 years back, was the tuned feeders. It 
was not unusual for a ham to use a single 
antenna for "all bands." using open - 
wire resonant feedlines and an antenna - 
tuning device to force system operation 
on several hands. Again, the key to 
multi -banding required lots of elbow 
room because the Flat-top-the wire an- 
tenna itself without the feeders --often 
exceeded 10) feet. Today, we not only 
don't have the room, we probably 
couldn't turn up the insulators needed 
to make open -wire feeders. (I can even 
remember commercially -manufactured 
open -wire feeders used for TV antenna 
installations in the early 1950's.) 

The general rule today seems to he: 
"Go up rather than out." It's not 
unusual to see a single mast or tower 
supporting a tri-hand 10-15-20 meter 
beam. with a 6- and/or 2 -meter beam 
above, and maybe the mast supporting 
an inverted -V for 40 and 80 meters, or a 
long-wire or doublet for 160 meters. 
And hanging down from this assemblage 
of sky -hooks is a rat's nest of coaxial 
transmission lines, most of which must 
he reconnected when the operator 
changes hands. To go from, say. 80 
meters to 10 meters. the operator re- 
moves the 80 -meter transmission line 
from the transceiver's output jack and 
connects the 10 -meter line. Etc.. etc.. 
etc. 

And this brings us to one of this 
month's topics. the Heathkit SA -1480 
remote -controlled coaxial switch. 

The remote -controlled coax switch is 
a simple idea: it's the actual construc- 
tion that takes a hit of hardware. The 
main assembly is a 5 -outlet motor - 
driven coax switch that mounts on the 
antenna mast. A short length of coax 
connects from the switch to each an- 
tenna. Running back from the switch to 
a remote controller in the shack is a 
single coax line and a multi -conductor 
control cable. To change antennas the 
operator simply dials in the desired one 
on the controller. The controller sends 
current down the proper pair of wires 
to cause the motor -driven coax switch 
to connect the transmission line from 
the shack to the correct antenna. All 
coax outputs except the selected one 
are maintained at ground. If desired, 
the controller can he set to ground all 
five coax outputs. 

.r° s 

The coax switch is weatherproof and 
comes with extensive hardware for 
mast mounting. The controller has a 
power switch and a selector knob. Five 
LED's indicate the selected antenna. 
(See Fig. I.) A sixth LED indicates 
when all coax switch outputs are 
grounded. 

Because the control voltage from the 
controller is 30 volts DC. the multi -con- 
ductor connecting cable can he ordinary 
vinyl -jacketed stranded wire such as 
you might use for an intercom. The 
transmission line can he any 50-72 ohm 
coax that can he terminated with a 
standard UHF connector. The operating 
range of the coax switch is DC to 150 
MHz. Below 30 MHz. maximum VSWR 
is rated for a worst -case of 1.05:1. 

From 30 to 150 MHz. the worst -case 
VSWR is 1.2:1. The rated power loss at 
100 MHz is less than 0.2 (1B. In plain 
terms, that means that if you feed in 105 
watts you'll get out at least I(X) watts 
(at 1(() MHz). Loss is even less at lower 
frequencies. slightly greater at higher 
frequencies. 

FIG. 2 

If you look carefully at Fig. 2, you 
can't find the actual coaxial connec- 
tions. That is because they are fully 
shielded in the small compartment in 
front of the switch motor. And that is 
what makes for a somewhat extensive 
mechanical assembly. The coax jacks 
are arranged in a circle and the switch 
wafer, which will eventually wind up 
inside a shield, is actually positioned on 
the jacks. The drive shaft from the 
switch motor passes through the shield 
and into the wafer. It's quite an as- 
sembly: it really has to he seen in order 
to he appreciated. 

One switch wafer is external to the 
shield. and can he seen under the 
switch motor in the photograph. It 
serves as the mechanism that steps the 
motor in the correct position relative to 
the selected coaxial output. 

Direction indicator 
Our second item this month is for 

those who want a more accurate indi- 
cation of beam heading than can usually 
he obtained from a rotator's indicator. 
For those who have sufficiently accurate 
indicators. it provides a digital readout 
of the beam's compass heading. 

The device is the Monitor DX -3 retro- 
fit digital -readout system for I/am II, 
11am III and 11am IV rotators. Priced at 
$39.95. the device has three seven -seg- 
ment LED digital devices that indicate 
compass heading to 360°. It installs in 

continued on page 72 
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bZ ELECTRONICS 

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

A DIVISION 
OF ALLIANCE 
RESEARCH CORPORATION 

7241 CANBY AVE. RESEDA, CALIFORNIA 91335 

We feature only quality test equipment: Leader Instruments, -litachi, Beckman, 

Hickok, and others. VI 

lL) 
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Leader LB05158 Hitachi V-302 Beckman 330 Hickok LX 304 

u 

SPECIAL 
OFFER 
A top quality 30 Mhz, dual trace, 
trigged oscilloscope with 1 mV 

sensitivity and delay line. 
FOR UNDER $800.001 (including 2 probes) 

Limited to professional technicians, 
engineers, and members of the trade. Call in 

for details and complete specifications. 

SHIPPED THE SAME DAY SHIPPED THE SAME DAY 
SENDUST ALLOY HEADS 
Metal tape compatible! 
Standard eonlrguralion stereo: 

$13.50 
Longer We. 

Best frequency response. 

HIGH DUALITY TEST CASSETTES 

AS -2 

© 

P40(4,neAL l . e ® 40 

Ig:41111aaaá 

AIR CORE INDUCTOR 

- (for crossover 
network) 

20 AWG Wire! 
28 mH 1.60 

.5 mH 

1.0 mH 

18 mH 

2.5 mH 

1.86 

2.75 

336 
435 

Build your own speaker system! 

CROSS OVER 
NETWORKS 

.oaf 0- 
-0 rl 

666 

4 ohms or 8 ohms - Made with 
AIR CORE COILS or FERRITE 

CORE. Many to choose from. 
Example: NT406H crossover net- 
work: 100 watts Input! 3 way, all 
air core construction for lowest 
distortion. 

ONLY 

$9.00 ea. 

PTC 1 Level Test (-10 dB) 

PTC 2 5/61 Ratio 10 dB) 

PTC 3 Speed Test (3000 HZ) 

PTC 4 Head Alignment 

PTC 5 Frequency Response 

CT 120 Torque Meter 

CRYSTALS 

1-11 53.50 ea. 

12 -up $3.00 ea. 

20 pF Load Impedance! 
7.0025 MHZ 113258 MHZ 

7 7975 MHZ 11 2850 MHZ 

10240 MHZ 11 2842 MHZ 

10.695 MHZ 11.240 MHZ 

11.1125 MHZ 11.730 MHZ 

11 2858 MHZ 36.570 MHZ 

NON POLARIZED 
ELECTROLYTIC 
CAPACITORS 

For crossover use (axial lead) 

uf 
1/100 

22/100 
33/100 
4.71100 

68/100 
8.0/100 
10/100 
12/100 

1.11 

50 

50 

55 

55 

55 

60 

60 

60 

_ 

air ' 

uF V 1-I1 

14/100 .60 

16/100 .65 

22/100 .70 

33/100 .95 

47/100 120 
100/100 1 65 

150/100 2.55 

200/100 300 

TAPE HEADS 
SENDUST ALLOY 
AUTO REVERSE 

HEADS 

As, $20.00 ea. 

4..- 
PERMALLOY HEADS wvoº 

Cassette stereo 

$4.50 

IC) 
WY4xr 

wYt02 

PERMALLOY 
AUTO REVERSE 

rl 0 
HEADS 

WIAw $7.00 
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ORIGINAL JAPANESE REPLACEMENT PARTS IN STOCK! .' 

TRANSISTORS - Prime Grade 
These prices are for 1-11 qty! 

I.C.s - Prime Grade 

These prices are for 1-11 lty! 
Call for better price quotas. 

I AA 306 

AN 318 

AN 7130 

Al' 7150 

L Ah 7156N 

Br 1310 

Br 1320 

DA 101 

HA1366W 

HA1368 

HA1377A 

HA1457 

LA1366 

LA1460 

LA3155 

LA3160 

1A3201 

LA4032P 

LA4051P 

L54420 

L54430 

LA5110 

L31331 

1153273 

1JB3705 

6)83712 

6)83756 

I 6)88719 

540W 
Eó0W 
1 100WA 

5-200w 
SM5104 5 16002 

I STK0039 

STK0050 

STK011 

I STK013 

We -sélt eeCluiively to professionals and 

VCR Chroma 

VCR Servo 
Power Amp. 

Power Amp. 

BR Amp. 

PLL Demod. 
PLL MPX Demod. 

Delco DM98 

Power Amp 
Power Amp 

20 Walls Amp 

L.N. Preamp 

Chroma Processor 

Deflection CKT 

Equalizer 
Pr tamp 
Mini Preamp 

3W Amp 

2.5W Amp 

5.5W Amp 

45W Amp 

Regulator 

VIR Sig. Processor 

VCO for C8 

4.5W Amp 

5.0W Amp 

SIL Regulator 

Programmable PLL 

40W Amp 

6/W Amp 

100W Amp 

200W Amp 

PLL Circuit 
Darlington HYB 

Darlington HYB 

Darlington HYB 

Hybrid 6 5W Amp 

Hybrid 15W Amp 

-200 
9.00 

300 
325 
4.00 

350 
3.50 

7.00 

2.80 

2.80 

4.90 

1 80 

350 
4.50 

1.80 

1.60 

1.50 

225 
250 
250 
2.85 

2.00 

6.50 

1 00 

300 
385 
350 
7.50 

1390 

17.90 

27.90 

4525 
9.00 

6.00 

7.10 

890 
4.50 

13.50 

I.C.s - Prime Grade 

Continued 

STK040 Dual 10W Amp 12.00 

5TK415 2 Ch. Hybid Amp 900 

TA7109AP Amplifier 5.00 

TA7205AP BTL Amp 2.50 

TA7217AP 58W 4 ohms amp 425 

TA7222P 5 BW Am; 3.80 

TA7227P BTL Amp 700 

TA7312P L.N. Preanp 200 

TC9106P C B. PLL 700 

UPC671C Amp 5.00 

UPC1181H BTL Amp 350 

UPD857C Ham Pll 7.80 

UPD858C C.B. PLL 650 

UPD2815 Freq. Syr th. 12 50 

UP02816 Freq. Systn. 12.50 

Plus more l.C.s at 
same low price. 

Ask foi our I 

quantity discount! 

"Our 
Service 
Makes 

The 
Difference" 
Free Catalog to the Trade. 

All Others $1.00 ea. 

2SA509 

2SA606 

25A684 

2SA699A 

2SA912 

2SA912 

25A917 

2SA981 

256471 

258507 

25E1555 

2513618 

258681 

213698 

2513700 

293754 

250281 

2SC937 

2Sc1111 

2SC1209 

2SC1964 

2SC1942 

2SC2001 

2SC2086 

2SC2101A 

2SC2103A 

2SC2166 

25091 

250425 

250588 

250712 

250725 

250870 

2SD870 

250903 
MRF454 

MRF455 

SO 

1A5 

.60 

.80 

.80 

.80 

1.80 

BOO 

2.00 

150 
4.60 

3.00 

5.75 

3.30 

4.00 

3.75 

.60 

850 

520 
1 50 

300 
4.50 

.50 

.60 

11.95 

15 00 

2.00 

190 

3.50 

3.00 

120 

650 
7.50 

750 
650 

22.00 

15.95 

MRF90I 3.20 

PLUS MANY MORE' 

members of the trade. Minimum order 525.00. TÓ,-ORD'ER,.CALL' TOLL -FREE:..: 
We pay shipping and Insurance' on pre -paid (8001 423-5336'r In Calif.(800),382-3663= 
orders in the contiñentat,U.S.A. _ .,- 

C:O.D. orders, VISA( MasterCard welcome,.- - Local (213)705-0022' Telex 181011 - " 
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NOTICE 
TO USERS OF ITT POMONA ELECTRONICS 

HIGH VOLTAGE PROBES 

ITT Pomona Electronics, Pomona, California, manufactures many fine elec- 
tronic test accessories for use by electricians, electronic technicians, and 
specialists working in the refrigeration, television, radio, and air conditioning 
trades. Among these products are high voltage probes that have been in 
production for some 12 years. 
It is our duty again to notify all users of these probes that when used 
improperly serious injury or death may result. Therefore, the following 
warning is published in the best interest of our customers. 

'Mk ilk .-1K IIL.:1 
WARNING 0 

TO USERS OF ITT POMONA ELECTRONICS 
HIGH VOLTAGE PROBES MODEL NUMBERS 

2900,3157,3163,3200,4000,4242, 
4242A, 4250, 4250A, 4312, 4475 

These probes are designed for use by trained and skilled operators and 
the operating Instructions must be strictty followed, in particular 

Before use, the probe must be grounded by connecting 
the ground wire alligator clip to ground. 

Failure to do so could result in serious injury or death from 
electrical shock. 

ITT POMONA ELECTRONICS 
1500 East Nmth Street 
Pomona. Ce hlorn,a 91766.17141623-3463 
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BIG 21/9" 

DISPLAY 
iPJ 

SOLID STATE 

CLOCK/CALENDAR KIT 
0101 Displays time of day, date or alternates 

between both automatically. May be connected to 
8 ohm speaker for alarm clock. Operates from 120 
VAC 60 Hz. 

$49.95 Oak case extra, $29.95 

UNIVERSAL__ 
DESIGNER 
KIT 6100 
Indispensable aid to e 9fá digital IC design. 2 0 
pushbuttons, 2 readouts, :1 

4 switch outputs, 8 LEDs. if 
2 generators, * _nom 

ans!Tot' 2counters. 5V 

nl:A' supply pins $49.95 
Breadboard extra. 559.95 assembled 

n'f""' 
d . 6101 Digital Logic Course $29.95 

444 Fa " ASK FOR OUR FREE 8 -PAGE CATALOG 

-.-..-~11=COM = 
14905 N.E. 40th. Redmond. WA 98052 j208) 883-9200 

o 0101 SOLID STATE CLOCK CALENDAR KIT 5 49.95 
0 0101 OAK CASE FOR ABOVE 29.95 
0 6100 UNIVERSAL DESIGNER KIT 49.95 

6100 ASSEMBLED DESIGNER KIT 59.95 
O OT 59S BREADBOARD 11.00 
0 OT 596 BREADBOARD 2.50 
0 6101 DIGITAL LOGIC COURSE 29.95 

ADD 52 50 PER ORDER POSTAGE AND HANDLING 
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( ) I'm sold, send the Limiter kit, 
549.94 plus postage enclosed. 

( ) Send the assembled limiter $79.95 
plus postage enclosed. 

( ) Send Free Catalog 
Charge Visa_MC_Card No. 

Name: 

Address: 

City State- Zip' 
INA ELECTRONICS. Dept. 6'S )020 l Wilde re. %label. Cite OR 73116 
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COMMUNICATIONS CORNER 
continued from page 70 

the above -mentioned rotators without 
cabinet modifications, and takes just 
three wire -connections. According to 
the manufacturer. it is adaptable to 
other rotator systems though no other 
information was given. The circuit 

t1 1 ! !- ' a. .t_. 

FIG. 3 

' 
tl 

board of the DX -3 is shown in Fig. 3. 
For additional information write to: 
Monitor. Box 55. Agincourt. Ont., 
Canada MIS 3B4. 

CB antenna 
Our final topic this month is a CB an- 

tenna-one with a real difference, at 
least in mechanical mounting. The fact 
is. the Super Scorpion antenna by An- 
tenna Specialists Co. has one of the 
most fascinating mounting systems yet 
seen on CB gear. The antenna itself is a 
trunk -lip or roof -mounting base -loaded 
60 -inch whip. Built into the base is a 
small lever that controls both electrical 

FIG. 4 

and mechanical connections. (See Fig. 4.) 
Position the antenna over its mounting 
location, flip the lever clockwise, and 
the antenna locks in place and secures 
the electrical connection. Flipping the 
lever counterclockwise releases both 
the electrical and mechanical connec- 
tion. It's a lot more reliable than many 
magnetic mount antennas (at the very 
least it won't fly off at high speeds), and 
a lot easier to remove than the average 
trunk -lip mounted antenna. Just don't 
walk away from your car for too long 
with the antenna in place. That lever is 
what's called by lawyers "an attractive 
nuisance"-at least that's what they'll 
claim if you try to prosecute some 
young hoodlum caught trying to steal 
the antenna. R -E 
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LOGIC PROBE 
continued from page 55 

two-piece tip? It's the front end of a Big Red ballpoint pen, but 
with two holes pre -drilled for the mini -LED's. The small piece 
must be cut with a knife or razor blade, as shown in Fig. 6, so the 
shoulder length is no longer than 3/12 inch to allow room for the 

PC board. Scrape or file the plating from the top of the metal 
pin. Strip the insulation from the end of a 2 inch length of wire 
and wrap it around the top of the metal pin. Solder the wire to 
the pin and firmly press the wire -pin assembly into the plastic 
probe -tip until it is solidly seated. The pin should extend at least 

1/4 inch beyond the front of the tip. Using a quick -setting glue on 

the outside of the probe -tip, cement it into the nosepiece to 
complete the probe -tip assembly. 

Now insert the LED end of the PC board assembly into the 
probe -tip assembly so the LED's pop up into the two holes. A 
small amount of quick -setting glue at the bottom of the LED's 
before they are inserted into the probe -tip assembly could be 

used. A small stick could hold the LED's in position as the glue 
dried. It is easier, however, to just wedge some soft material like 
foam rubber under the front of the PC board to keep the LED's 
pushed up into the holes in the tip assembly. 

Cut and strip the end of the wire from the probe tip and solder 
it into the hole between the junction at the near end of DI and 
D2. Red and black wires about 2 feet long should be twisted 
together. Strip the insulation from both ends of both wires. 

Solder one end of the black wire to the PC board hole (ground 
or B-) next to pin 1 of the 555. Solder the red wire at the same 

end of the twisted -pair to the free end of D3, clipping off -any 

excess lead wire after soldering. Make a simple knot in the 
twisted -pair about 3 inches behind the end of the PC board to 

act as a strain relief. 
Slide the tubular probe body over the wires and PC board and 

down to the probe-tip.assembly shoulder, cementing if desired. 
Using an icepick, knife, or other such tool, make a hole in the 
soft plastic end cap and push the twisted wires through the hole. 

Slide the cap over the end of the probe body. Slide the colored 
insulators on the free ends of the long wires (red on red, black on 

black, of course) and solder on the small alligator clips. Slide the 
insulators over the clips and your probe is complete. 

Using the probe 
A 6- or 9 -volt battery can be used for testing. Connect the red 

clip to positive voltage and the black tip to minus. The upper 
LED (furthest from the tip) should light. Now touch the probe 
tip to the minus side of the battery (the black clip). The upper 
LED should go out and the lower LED should light. If the probe 
fails that test, check the polarities and orientation of the 555, 
diodes and LED's. Also be sure you haven't connected the probe 
clips to the wrong battery terminals! 

In normal use, connect the red and black probe clips to the 
positive and ground, respectively, of the circuit under test. The 
probe will operate from a source voltage of 3.5 to 15 volts, 
making it usable for virtually all common digital families. Do 
not exceed 15 volts to power the probe or at the probe tip. 

By touching each pin of a logic IC with the probe tip you can 

determine if that pin is at a logic low level, or changing. A slow 
change is very obvious since the probe LED's seem to jump back 

and forth. A rapid state change-a high -frequency pulse train- 
will make it appear that both LED's are on at the same time. If 
one LED is noticeably brighter than another, that means that 
the duty cycles (the ratio of time ON to total cycle time) are 

unequal. A noticeably brighter logic high indication, for exam- 
ple, means that the duty cycle for the logic high level is some- 
what over 70%. (Since the LED's, R 1 and R2 are not identical, 
equal brightness does not necessarily mean a 50% duty cycle). 

Although this probe will not indicate pulses in the nanosecond 
range, pulse durations as short as a few milliseconds are appar- 
ent. The $10 Digital Logic Probe won't substitute for a labora- 
tory oscilloscope, but you'll find it handy and easy to use in all 
but hi -speed critical digital circuits. R -E 

WIRE UP MICROPROCESSORS & DIP CIRCUITS FASTER 

USE VECTOR PROFESSIONAL 

BREADBOARDING PRODUCTS 

t.. 
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77805 

8804 

45P80 1 
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'114. 

FREE 12 PAGE CATALOG 

S100 Plugbords - 5 models plus 

12 other Plugbords for all pop- 

ular buses. 

New pad -per -hole Micro-Vector- 
bord® wiring board. 96 Vector- 
bords available. 

Reliable Slit -N -Wrap wire 

wrapping tools and 

f terminals. 
P184.4T 

Solderless Breadboards - One 

model handles standard or wide 

DIP packages with plenty of 
solderless tie points. 

Ask your favorite electronics sunolier. 

11ol g&ewonic(hnpw1q 
weoe ro.Ano 

12460 Gladstone Ave., Sylmar, CA 91342 
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Aurtori urcin COKITSMPONENTPARTSS 

STEREO 

GRAPHIC EQUALIZER 
MIC + LINE INPUTS MIXES 

KIT 

5120 
ASSEMBLED 

5200 
ELEVEN BANDS PER CHANNEL 
EXTREMELY LOW NOISE 8 DISTOR- 
TION LED PEAK INDICATOR 
BUILT IN RECORD SWITCHING 
REGULATED SUPPLY MUCH MORE! 

Choose from 3 Styles 
FLAT UPRIGHT RACK 

T 
S 

- ! !1i I ! ! ! , 5 

IS . " 

1 1 1,1).15-11 
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OTHER GRAPHIC EQUALIZERS 

EOK 3100 STEREO 243.10 

EOK 2120 STEREO 183.05 

EOK 1120 STEREO 99.95 

EOK 500 STEREO 64.78 

ORDER PWR-64 KIT WITH ANY 

ABOVE, AND USE IT ON THE ROAD' 

Ó 

LED METER KITS 
10-LEDS 20-LEDS 3 -POS. RANGE SWITCH 

MEASURES DOWN TO -4108 or 7108 
DOT OR BAR CONFIGURATION 

AVAILABLE RACK -MOUNTED 

CONVERT MODEL 1120 TO AUTO, BOAT OR VAN 
ORDER WITH 32W/CH PWR AMP KIT 515495 ASSEMBLED 132000 

DISCRETE PARTS Resistors, Capacitors, Rack Panels i 
Handles, Tranalormers 8 Low Prices. 

AARON-GAVIN 
r- 

1925 E. D..r. SL, Santa Ana CA 92705 Ph. 714.957-9710 

INANE 

(ADDRESS 

CITY Under 52500 ADD 7% _ 
Under 550.00 ADD 5% 

ZIP Under 575.00 ADD 3% 

L"2_ Minimum Order 510 00. 
California Residents ADD 6% TAX. 

FILL OUT COUPON FOR YOUR FREE AARON-GAVIN CATALOG 

1 Order by Check. Money Order, 
I V Master Caccepted. Phone 

COC.O D s accepted. 
We pay snipping for 
Order, over $75.00 VÍSA 
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Tricks for catching the touchy 

THERE'S ONE PARTICULARLY VIRULENT 
type of intermittent that has been with us 
for a long time, and will be for longer: the 
"touchy" one. The circuit cuts out; then, 
touch a test probe to the circuit any- 
where, and Pow! . . . the set starts work- 
ing again and may work for weeks. It 
won't cut out on your bench, but just as 
soon as you take it home, out it goes 
again! That can be a time -waster. (I have 
a flair for understatements.) 

However, there arc a few tricks that 
can be used when you run into one of 
those. They've been worked out over a 
long period, so let's have a look at them. 
There are several things that'll make it 
easier. 

Step one: Get all the data you can from 
the users. If they say "It quits; then if 
turn it off and right on again, it'll play for 
a good while," look out. You have just 
gotten a touchy intermittent. 

Step two: The usual cause of that is a 
very small transient. Somewhere in the 
circuitry there is a bad connection that is 
opening. Any transient causes a surge and 
that temporarily restores the connection 
and the set works. One of those transients 
occurs at turn -on. To avoid it, plug the set 
into a variable -voltage line transformer; 
adjust the line voltage to zero, switch the 
set on, and bring the line voltage up slow- 
ly and smoothly. If the problem shows up 
immediately, you're lucky. You can get 
some observations and verify what you 
found out from the user. That lets you 
locate the exact type of problem. No vid- 
eo but a raster, loss of sync, color, and so 

UNDERSIDE OF 
BOARD 

/ //A////// / 11/11//// /1111// 111/1/// // 

UNDERSIDE OF 
BOARD 

/////////////////////////l///////////////////////////////////////////////// 

intermi/tent. 
JACK DARR, SERVICE EDITOR 

on. Don't start sticking in test -probes 
yet! 

Step three: You will rteed.some test 
readings to pin down the trouble. There 
are .two ways: First, the scope. Do not 
touch the probe to the circuitry; hold the 
probe tip near various points and turn the 
vertical gain up; look for a normal signal, 
or the absence of one. The second way is 

to turn the set off again, by reducing the 
line voltage, and hooking all of the test 
equipment on hand to test points, while 
it's off. In that way, you can avoid the 
tiny transient caused by touching things. 
You can get some data on DC voltages 
and signals and find out where the signal 
stops. 

Now, back off and take a look at the 
problem. The major cause of such things 
is an open circuit that interrupts the sig- 
nal or supply voltage, or anything else 
that will'make the set stop working. That, 
of course, is the kind that "just stops 
playing"-no smoke or smell. (If you 
find a hot one, the location of the parts 
that are overheating will give you a dandy 
clue.) From statistics, that kind of prob- 
lem is caused by a cold solder -joint more 
frequently than by any other fault. The 
typical 'characteristics of that kind of 
defect exactly match what we're seeing. 
The joint opens up, but the "ends" are so 
close together that any disturbance causes 
them to snake contact again. 

So, get out the well -calibrated eyeball 
and a good, big, magnifying glass and 
check the area of the trouble. We're all 
familiar with the appearánce of cold sot - 

TIP OF LEAD 
LOOK FOR HAIRLINE 
CRACKS HERE- 
ALL THE WAY 
AROUND 

11 II l / // l//l/////// / ///U/ II #11////11/ /l// /l/ 

LEAD TO PART 

a NICE, SMOOTH 
JOINT I?) 

///////// ///////////////// 

"POCKET". 
b 

FIG'. 1 

} LEAD TO PART 

der -joints. In most, the solder will be 
"fuzzy" or frosty -looking, instead of 
smooth and shiny. If the leads from the 
part come through the solder, check very 
closely for a hairline crack all the way' 
around (see Fig. 1-a). Wiggle the lead 
slightly; if you see it move, there's one of 
them. (Like rattlesnakes, those some- 
times come in pairs; don't stop hunting 
yet!) 

The exception to the above is the infa- 
mous "pocket joint" (see Fig. I -b). On 
the underside, they look perfectly good; 
smooth, shiny, and so on. However, the 
lead from the part is sitting in a "pocket" 
inside the solder bubble! Check: pull 
lightly on the lead from the top; if it 
moves, there you are. Those can be a real 
wipe-out if you don't suspect them; they 
have been around since the very early 
days. 

It is always possible to shotgun sus- 
pected areas. Melt and resolder all of the 
joints in the area where the trouble could 
be. Look out for joints where the solder 
comes off the instant the iron -tip touches 
it, leaving the lead sticking up through 
the eyelet. Chances are that it was a pock- 
et joint. Nothing's perfect though; there 
is a hitch in this method. You may fix the 
set but not be certain about it. So, you're 
going to have to cook it for several days. 
Shotgunning, I think, should be a last 
resort. Try to get some kind of handle on 
the problem before you resort to that 
method. 

Apply heat or cold to see if they affect 
the intermittent. Try tapping the PC 
board. Don't bang on it; tap very lightly 
and selectively so that you jar only one 
part at a time. The eraser end of a wooden 
pencil is a dandy tool for that. Also, try 
bending the PC board carefully up or 
down. That trick will often catch hairline 
cracks in PC conductors that could be 
causing the trouble. If that is suspected, 
or verified-but you can't manage to see 
the crack-run a bead of solder the whole 
length of the thing; that will bridge the 
gap whether you can see it or not. 

In the old days, intermittently -open 
capacitors caused a lot of those problems. 
Later types don't seem to act up that way. 
Another good suspect is the resistors in 
the circuit. If they have been overheated 
enough, say by a shorted transistor that 
was replaced without catching the resin-. 
tor, it may break in two in the middle. 
The ends still make contact until some- 
thing-heat, cold, etc.-makes it move 
and open up. Fortunately for us the color- 



code paint usually changes color when 
overheated. (Not always!) Look for any 
resistor that shows signs of being "off- 
color". A good check for those is to use an 

insulated prod with a "screwdriver" tip; 
put it under the body of the resistor and 
pry up gently. If the resistor is broken it'll 
come in two. 

So, there is a partial list of the things 
that can cause that infuriating type of 
intermittent. Notice the careful use of the 
word "partial." I've been around this 
business too long not to know that there 
will always be more possibilities. Good 
luck and happy hunting! R -E 

service 
questions 

TRANSISTOR DATA 
I need help. I can't find a Sams folder 

for this Quasar TS -931; several people tell 
me Sams doesn't have it. Also need sub 
for horizontal regulator transistor 0501. 
Have schematic, no parts list, and they 
show it as PNP; the one in it is an NPN. I'm 
lostl-C.R., Norfolk, VA. 

This one is hard to locate in the Sams 
Index: Try looking under "AH- 
19TS931 ", in folder 1479-3. Quasar Ser- 
vice data is in CTV-7. 

Q501 isn't a standard transistor. It's a 

Darlington amplifier, with an internal 
shunt diode. Quasar stock number is 

BIR/48S127512. Can't find a cross to 
this number in the Guides. You'll proba- 
bly have to get an exact duplicate from 
Quasar. Get CTV-7 while you're at it. 
This is an NPN, but a stock transistor 
won't work; not enough gain. 

HELPFUL HINTS 

'In the July 1979' issue, I saw a hint 
from Leon Caldwell on erratic sync in a 

General Electric CD chassis. He found 
R25I gone up in value. A General Elec- 
tric note I 'got later says that they have 
found these R251's to be failure -prone 
and are recommending 'replacing the 
original carbon -film types with solid car- 
bons. I've found that a I watt type works 
better. This applies to the CD,C2,L2, and 
LB chassis. 

They also recommend checking capaci- 
tor C274,200 pF, 5kV, which is under the 
damper socket. If you find a 300 pF in 

here, change it' to part No. EP22X15, 
which is a 200 pF. The bigger capacitor 
makes the feedback pulse higher, and 
results in overheating of R251. 

Thanks a lot to W.A. Shingler, Shing- 
ler's Radio -TV, Lewistown PA. 

MORE ON BRIGHTNESS SHADING 
Obed Elland, Dennisport, MA says 

"The horizontal output transistor, Q508, 
often develops leakage in the Sony KV - 
1710 chassis. That causes shading at the 
top of a raster. We've also found that 

using substitute transistors can cause oth- 
er odd problems". 

Thánks very much, Obed. Useful thing 
to remember. Personally, I've never had 

too many problems with substitute tran- 
sistors, as long as I paid careful attention 
to the type, voltage rating, etc. Practically 
all that I've used work very well. There is, 

of course, the occasional typographical 
error in the replacement guides. Usually 
it's so obvious that no correction is 

needed; sub has TO -3 case and the origi- 
nal is an RF amplifer, and so on! 

BLEEDER RESISTOR HOT 

In this Sony KV -1212U, I get very little 
high voltage (5 kV or so), no raster, and 
R813, the high -voltage bleeder resistor 
smokes. Thermistor gets hot and circuit 
breaker trips in 20 seconds. This resistor 
is in series with the high -voltage capaci- 
tor C902, 1000 pf, 25 kV. Capacitor shows 
no leakage on ohmmeter. What's going 
on?-L.K., Palm Bay, FL. 

Well, this high -voltage capacitor isn't 
often used any more. Older sets all had 

them. Note that it's connected right 
across the high voltage. Resistor R813 
(I K, I watt), for some unfathomable rea- 

son, is connected in the ground return of 
this capacitor. 

As far as I can see, only one thing could 
make this resistor blow up and give you 
all of the other symptoms; the high -volt- 
age filter capacitor is breaking down! 
This is the only place you could get 
enough current to blow up the resistor! 
I'd try replacing the capacitor and see 

what happens. 

OSCILLATOR PROBLEM 
Got this GE 15XB from another shop. 

They had (incorrectly) replaced the fly- 
back to cure the high -voltage problems 
with no luck. I found an open collector 
shunt capacitor (C263) on the horizontal 
output transistor. That brought back the 
high -voltage but now the oscillator is tar 
off frequency; too high. I've subbed all of 
the parts that should determine frequen- 
cy with no luck! Incidentally; I read only 
about 100 pF on C263; it's a .0033. 

Thought paper capacitors did not change 
value, just opened. Why1-A.B., Roches- 
ter, NY. 

Take the easy one first! From the very 
small capacitance you read, it is probably 
the capacitance from the wire spiral that 
should make contact with the foil -roll! 
Now for the hard part. 

The oscillator circuit here is a Colpitts. 
Frequency -determining parts are the coil, 
C259 (.02 µF) and C257 (.0033 µF). 
Check to make sure that those two 
haven't been reversed. You may find that 
the previous "tech" did one of my favor- 
ite tricks-put them in backward. If I'm 
not mistaken, that does make the oscilla- 
tor run high in frequency. Obviously, the 
feedback is there since the oscillator is 

running, but some of the "constants" 
must be far off. Sounds like that to me; 
check it. R -E 

HEATHKIT 
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Iwo electronic kits 
Stereo components, color TV's, com- 
puters, test instruments, electronics 
educational programs, amateur radio 
gear - things you've always wanted, 
now at low kit prices. 

Discover the fun of kit 
building: It's a great way to 
relax in your spare time, resulting in 

beautiful things you'll be proud to 
have in your home. And it's easy.The 
famous Heathkit illustrated manuals 
make it easy for anyone to build 
reliable craftsman -like kits. 

Send today! 
It costs nothing to discover the com- 
plete line of Heath electronic kits. 
Don't miss it. Clip and mail the coupon 
now. 

Heathkit 
If coupon is missing, write: 

Heath Company, Dept. 020-682 
Benton Harbor, MI 49022 

r----- 
Heathkit 
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Huth Company, 
Dept. 020-632 
Benton Harbor, MI 

Send my free Heathkit Catalog now. 
I am not currently receiving your catalog. 

Name 

Address 

City State 

Zip 
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-YOURS FREE. 
32 -pages of test instruments - from the 
latest digital mullimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50é for first class mail. 

Z 
O 108 New South Road C _/ Hicksville, N.Y. 11801 
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UNICORN -1 
continued from page 41 

to make sure that you have not omitted a 
step. It will be very frustrating if you are 
halfway through assembling the arm and 
discover that you have to take it all apart 
again to drill one small hole that you 
omitted earlier. 

Arm movement 
The upper -arm assembly includes a 

section of '/.-20 threaded rod which, 
when rotated by the elbow motor, allows 
the robot to flex its arm. The threaded 
rod, which passes through the threaded 
hole in the pivot slide bar, will move that 
bar one inch for every 20 revolutions it 
makes. Using the dimensions givén, this 
will produce a maximum travel of 5.5 
inches. A motor turning at 6600 revolu- 
tions per minute would be required to 
flex the elbow through 90° in four sec- 
onds. 

The most readily available motor, how- 
ever, turns at 10,000 RPM and would 
make that action too fast. If we add a 

one -inch diameter, 48 -tooth gear to the 
threaded rod, and a '/2 -inch, 20 -tooth gear 
to the motor, we reduce the effective 
speed of the motor by 50% and can 
achieve full elbow action in a bit under 
ten seconds. Figure 7 illustrates that 
arrangement. Note that the threaded rod 
has a collar secured to i1 by a set screw. 

The collar prevents the rod from being 
pulled upward by the motor. 

Figure 8 shows a clamp joining the 
motor and the side rods of the upper arm. 
That clamp is made from a piece of x 
I -in. sheet aluminum flared to accept an 
8-32 bolt which applies tension to hold 
the motor in place. 

While the preceding may sound some- 
what complex at first reading, it can be 
done and will yield a perfectly workable 
robot arm. You are encouraged to use 
surplus sheet metal, rods, and gears to 
keep costs down. For convenience sake, 
however, a list of components and their 
sources is shown in the parts list. 

The next part of this series will de- 
scribe the assembly of the manipulators 
and will cover the construction of the 
robot's end -effectors (hands). In addi- 
tion, we will go into the electrical wiring 
of the manipulators. 

Should you have a question about any 
part of this series, the author may be 
reached in care of Radio -Electronics. 
Please enclose a self-addressed, stamped 
envelope with your inquiry to insure a 
prompt reply. R -E 
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ICM TV -4200 1 III 
Oo I\I IflVCR 

ICM 
.u,a/41i .71'r.:,», f 

International incorporates advanced tech- 
nology at its best in a fully packaged and 

assembled receiver covering all satellite chan- 
nels 3.7-4.2 GHz band. Standard dual audio outputs 
provided at 6.2 and 6.8 MHz. 
FULLY TUNABLE 
Covers all satellite channels 
3.7-4.2 GHz band. 

DUAL AUDIO OUTPUTS 
6.2 and 6.8 MHz audio standard. 
Others available. 

DIMENSIONS 
4t*I x 14thW x 12D 

EASY TO USE 
Simple tuning 
Built-in LNA power supply 
Output levels compatable with 
video monitor or VTR input. 

OPTIONS 1/ v..b.vy 10 oe anno,ev.al 
AFC 
Remote tuning 
Additional audio frequencies 

The ICM TV -4200 Satellite Receiver with power supply, tuner 
control circuitry and power cable. Shipping weight 12 lbs. 

Price $1,995 

IkhLllJ 
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
10 N Lee. Oklahoma City. Oklahoma 73102. 40S-238-3741 
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Kleps 30 

.4 

Kleps 10 

f 
Kleps 40 

Kleps 1 

Kleps 20 
Pruf 10 

Clever Kleps 
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. 6s/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, 
connectols,earphones,headsets, miniature components. 

Available through your local Prtif 10 
edistributor, or write to: ' RYE INDUSTRIES INC. 
133 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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RACEWAY 
continued from page 45 

black -and -white are provided. 

Adjustment and troubleshooting. 
There are two PC board potentiome- 

ters that require adjustment; the audio 
level and hue. The hue control (R29) is 

adjusted for the best contrast. The audio 
output (R30) should be adjusted to pro- 
vide the desired noise level. 

If problems occur after assembly use 

the following check list: 
1. Are all components in the proper 

location? 
2. Is PC board wired correctly to the 

external components? 
3. Is the power supply voltage cor- 

rect? 
4. Is a 3.58 -MHz clock signal pre- 

sent at pin 9 of the AY -3-8603- 
1? 

5. Is there audio output? 
6. Is there a composite video sig- 

nal? (See Fig. 3 for waveform.) 
If a "no" answer is generated by any of 

those questions then repair that portion of 
the circuit. For example, if a normal 
image is displayed, but the players' cars 
are not present; then check pin 7 to see if 
a video signal is present. If it is not, then 
the IC is bad; if a signal is present check 
the summing resistors. R -E 

IF -YOU'RE AN , . .° 

ADVERTISER 
9 

oI r 

'WHO NEEDS 
JUST A LITTLE ° 

° SPACE LIKE .°ó' 
THIS 1/6 PAGE, ° 

CALL YOUR ' . 

NEAREST.° ' 

RADIO -ELECTRONICS, 
SALES OFFICE 

- RIGHT NOW.- .s..° 
YOU'LL DISCOVER 
YOU DON'T - _,. 

HAVE TO SPEND' 
A LOT OF $$S 
TO REACH THE 
PEOPLE WHO 
DO SPEND A LOT. 

NEW YORK 
Stan Leyden 

°212-777-6400' 

CHICAGO ° 

Ralph Bergen . 

312-446=1444 

°LOS ANGELES 
J.E. Publishing 
213-659-3810 ' 

Radió - 

Electronics 

'. 

9 reasons why 
the real pros 
prefer.'Endec 

. desoldering:' 
irons 

. v ° "1 ' 

L Operates at 120v, 
40w. Idles at 20w 
for longer tip life 

3. Cool, 
unbreakable 
polycarbonale 
handle 

4. Exclusive 
bracket 
insures 
alignment, 
prevents 
damage 

6. Stainless 
steel 
construction 

2. Flexible, 
burn resistant 
Neoprene 

cord set 

r- 

1 

MODEL 5. Safety light 

510 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 r/i" shank type tip 

See your distributor or write .. . 

Enterprise Development Corp. 
5127 E. 65t1 St. Indianapolis IN 46220 

PHONE 1317) 251;1231 _ 
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Now, you can' : " 

boost t 

yoúr 400 or 800 ; 

to 16K performance , 

in just, -1.6 minutes... . 
Mosaic. Electronics has now developed a'. 

'RAM_ expansion kit that.can up -grade your 
Atari 400 or 800 to 16K performance The 

° rnod tucation' takes just 16 minutes. 'RAM 
expansion kit meets or.exceeds OEM timing 
specs. includes all' needed hardware and 
comas complete with pictorially presente0 
instrpctions. 

only $79 
i -e P.00 poslwqI 

Kit also available for TRS-80.' 

-just $69 
Iwe pay postaq,I 

'Order today and 'receive ours 
FREE software catalog.' 
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. 
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NOW! For the first time ... a clear, concise, understandable book 
on the Earth's most promising energy source. 

Solar Electricity 
140 EASY -TO -READ FACT 
FILLED PAGES 
Loaded with charts, graphs, pic- 
tures of actual solar Installations- 
by World's Foremost Authority 
SOLAREX 
Most books and articles on Solar 
Energy are either jam packed with 
mind -boggling technical jargon, or 
they're so basic you can't find what 
you really want to know. 

Here for the first time-is a definitive 
study of all the real (not blue sky) ap- 
plications of solar, written by the 
world's leading experts . . . but 
written in everyday language so 
you can understand and put to 
work the real. significant benefits 
of Solar electricity in scores of 
practical ways. both large and small. 
Must reading for everyone from the ca- 
sual enthusiast right up to the trained 
solar professional. 

Nine Clear. Concise Chapters 
Covers everything from a glossary of 
solar electric terms, how to use cells and 
practical solar electric generators, to the 
rapidly exploding variety of industrial, 

SOLAREX CPD-Dept. 100DR 

11110111 Corporation 1335 urive, 
Rockville,Plc MDrd 2D0850 

Visa/Master Charge credit cards accepted 

301-948-0202 

Only 

'695 Ppd. 

educational. consumer, and military applica- 
tions. It also includes solar electric projects, com- 
mercially available accessories the use of solar 

cells as light sensors rather than as 
power sources, and much, much 
more. 

Only / 
$695 1.4 

Poo 

Don't take our word for it! 
Take your time. In fact-take two 
full weeks. Order the book. Read it. 
See if you don't completely agree 
that this is the best Solar electric 
summary you've ever read. If not- 

simply return the book and we'll 
refund your money by return mail 

or credit your account. 
Use handy coupon below or 

phone 301.948-0202. 
Dealers' inquiries invited. 

STOCK NO. 37005DR... $6.95 Ppd. 

COMPLETE AND ORDER TODAY - 
SOLAREX CORP CPD-Dept. 100DR 1335 Picard Drive 

Rockville, MD 20850 
r] Please send me copies of "Guide to Solar 

Electricity" kI $6.95 each $ 

Shipping & Handling 
TOTAL 

I kid. resident please add 5%1 

Enclosed is _check _M O in amount of $ 

Charge to my.' VISA MASTER CHARGE 
Account No 
(Interbank No.) 

slknature 

Name 
Pit rµ IRIS 

Address 

VISA' 
$1.00 

Minimum Order $15 (Two or More Books) City State Zip 
Mmimum Order SI? 
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market center 

Satellite TV 
FOR THE HOME 

Sick of Network TV? 
Our receiver lets yogi pet 
over 75 channels of televl 
Hon directly from earth - 
orbiting cable TV satellites!: 
HBO, Showtlme, super ste 
lions, sports end movies 
from around the world. 

p 
. 

,.We don't just.sell Information! 
We. Manúfacture Hardware! 

o 

Our 75 -page catalog end Information book tell the 
whole story) Inexpensive dishes, high pro-teeds, 
computer aiming software, Specs, Kits and morel 
Send $7.95 today) 

24 -hour C.O.D. Hotline 
(305) 869-4283 7Lí tr tow 

SPACECOAST RESEARCH 
Dept. 0, P.O. Box 442, Altamonte Springs, FL 32701 

SATELLITE TELEVISION 
ANTENNA azimuth and elevation for all Western 
Hemisphere geostationary satellites. $3.00 and 
your latitude and longitude. Free sample SASE. 
DAVID FREY, Box 2591, Satellite Beach, FL 
32937 

4GHZ GaAs FET's $45.00. PCB's parts available 
now. Information $4.00. EWG, 38005 Pueblo, 
Hinkley, CA 92347 

ands'd 
"SATELLITE TV . 

' FANTASTIC 80 ©, CHANNELS 
A must for all homeowners and 80-8-yoursNfers. Build 
a hew System the whole family can enjoy! No commer- 
dais, FREE monies sports and Vegas Shows- worldwide, 
crystal clear reception connects to any TV set. 100 

pages (8 a II) loaded with photos plans. kits - TELLS 

EVERYTHING! 

Soul 17.95 .Doan Am LAD b Id data R. en. Santana. Guww.ew 
GLOBAL TV ELECTRONICS. P.O. Boa 219-8, Maitland. FL 32751 

GRAPHIC EQUALIZER 
TWELVE bands/channel $100.00 kit still avail- 
able; see May 1978 R/E cover story or write: 
SYMMETRIC SOUND SYSTEMS, 912 Knobcone 
PL, Dept. R, Loveland, CO 80537 

MOBILE 60 watt 5 channel $47.99 postpaid mon- 
eyback guarantee. Hurryl Limited closeout. MA- 
JESTIC SALES, 33 Vineyard Avenue East, Provi- 
dence, RI 02914 

FRE=:E Cátál,og. 
- OF THE WORLD'S FINEST 

ELECTRONIC 
SU'RP1-US BARGAINS 

Name 

Street 

LCity/State Zip 

Moll Coupon tor Your FREE Copy - Dept. RE 
"Quality Surplus Since 1947" Use VISA or Mastercharge! 

FAIR RADIO SALES' 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 issues, 10% for 12 Issues within one year, if prepaid. 
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal Item) 85a per word 
prepaid . . . no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
104 per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the Issue (i.e., August Issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 

ENERGY 
HOMEMADE power handbook. Solar, wind, wa- 
ter, methane gas, wood. Hundreds of pages, ilus- 
trations, facts, ideas, $10.00. CASCADE LABS, 
316 W. Helena, Ellensburg, WA 98926 

WHOLESALE TO DEALERS 
DEALERS: send letterhead for freee wholesale 
pricelist of CB radio and scanner equipment. 
FOUR WHEELER COMMUNICATIONS, 10-R 
New Scotland Ave., Albany, N.Y. 12208 (518) 
465-4711 

BIOPHYSICAL MONITORING 
TELEMETRY transmitters: EKG -$27.50, pulse - 
$39.50. Free information. OMNI-TEK, Dept. RE, 
Box 1318, Longmont, CO 80501 . 

BOOKS 
"CRIME By Computer" $6.95. Postpaid -300 
pages. COMP-U-TRONIX, Box 3401, Kent, WA 
98031 

PASS FCC EXAMS 
T. Orq.nal FCC Tests -Answers exam manual 
Thal prepares your home lot FCC Fuld and 
Second class Rad,nul.pnone l,c.nan Newly 
vied multiple Chow. exams cover all areas 

Seº n ed o the .c,uel FCC exam. Plus "sell. 
tudy' Abdtty Test. Prow/H55.% po.IP.d. 

Faoneyhack Guran,.e. 

commanD PRODUCTIOns P.O. Boo 26348 .0 
R.mo Ene,needny o,.mon San Francisco, CA 94126 

l 

EDUCATION & INSTRUCTION 
UNIVERSITY degrees by maul Bachelors, Mas- 
ters, Ph.D's . . . Free revealing details. COUN- 
SELING, Box 317 -REO, Tustin, CA 92680 

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 

MAKE hydrogen fuel: Build generators with mate- 
rial from Hardware stores. Illustrated manual; 
$10.95 ppd. NEGEYE ENGINEERING, Penns - 
boro, WV 26415 

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. 
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MICROPROCESSOR 
CHIP SETS 

Part No. Price Part No. Price Pad No. Price 

8080A 55.95 6800 

8085 11.95 6802 

8212 

8214 
8216 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 

2.75 

3.95 

2.95 

3.45 

2.95 

4.98 

4.98 

6.95 

10.95 

6.95 

10.95 

12.95 

6810 

6820 
6821 

6850 

6852 

56.50 6502 

11.95 6504 

6505 

3.75 
4.95 

3.75 

3.95 

3.75 

59.95 

9.95 

9.95 

6520 

6522 

6532 

6551 

6.95 
9.95 

13.95 

13.95 

% 
1 Memory1 

special 
of the 

SCR's and TRIAC's 
C106D .34 SCR S amp 400V 10-220 
TIC116B .97 SCR 8 amp 200V TO 220 
TIC126B 1.09 SCR 12 amp 200V TO 220 
TIC216B .99 Triac 6 amp 200V 10-220 
TIC226D .95 Tnac 8 amp 400V 10-220 
TIC236D 1.45 Tnac 12 amp 400V TO -220 
TIC246D 1.45 Tnac 16 amp 400V TO -220 

Bi-Fet OP AMPS 
TL064CN 2.75 Ouad low power TLOBICP .49 J-FET input 
TL071CP 59 Low noise T1082CP .99 Dual J-FET input 
11072CP 1.19 Dual low noise TL084CN 1.95 Quad J-FET input 
11074CN 2.35 Ouad low noise 

1980 IC MASTER 
over 2700 PAGES 

Complete negated circuit data selector. Metter 
guide to the latest I.C's including m,croproceswrs 
and consumer circuits 45.000 device types listed. 
5.000 new device types added Complete new sec- 
tion on MPU boards 8 Systems. 

Free Quarterly - 

Updates Special $49.95 

'it 
_ month EPROM'S 

' 16K MOS DYNAMIC RAM's (16 PIN) 

416-3 (20005) CERAMIC 56.95 

1K BiPolar RAM (25ns) 
93425APC/2511.1 

k 
58.95 

LINEAR I.C.'s 
LM301AN-8 
LM304CH 
LM307N-8 
LM308N-8 
LM308CH 
LM309K 
LM310HC 
LM311N-8 
LM317T 
Ir0-2201 
LM3I8N.8 
LM31 BCH 
LM324N 
LM339N 
LM348N-14 
LM3SeN-8 
LM380N-14 
LM555N-8 
LM556N-14 

.34 LM723CH .69 
89 LM723CN-14 .49 
.29 LM725CN-8 1.25 
.89 LM733CN-14 1.59 
.95 LM739CN-14 1.29 

1.29 LM741CH .65 
1.49 LM741CN-0 v44 

.59 LM747CN-14 59 
1.49 LM748CN-8 .39 

TBA810DAS 1.29 
1.45 IJMI4S6N-8 .49 
1.75 LM1488N-14 .69 
.59 LM1489N.14 .69 
.59 L643046N-14 .99 
.99 LM3302N-14 .55 
.79 LM3403N-14 89 

1.19 LM3900N .49 
49 LM4136N-14 .99 
.49 ULN2003AN .99 

C2708 
1K x8450 ns 
TMS2532 
32K (4096 o 8) 450 ns 
TMS2716 
16K (2K o 8) 450 ns 
(3 power sLpplies) T.I. Version 
C2716/TM52516 
16K (2K x 6) 450 ns 
(Single 5V Supply -Intel version) 

S 6.95 

5119.95 

524.95 

Z800/ 5195.00 16 Br CPU with segmented address space 
to 8 Megabytes - 

Z8002 5150.00 16 Bit CPU with non segmented address 
space to 6416 bytes. 

All Products Stocked in Depth 
Largest Dog Inventory 

Z80.CPU 25 MHz 510.40 260.510/0 2.5 MHz 30.50 
Z6OA-CPU 4 0 MHz 12.05 ZBOASIO/0 4.0 MHZ 36.70 

21313.P10 2.5 MHz 6.65 280510/1 2.5 MHz 36.00 
ZBOA-PIO 4 D MHz 6.00 Z80Á-510/1 4,0 MHz 44,10 

280-CTC 2 S MHz 6.65 Z80-SI0/2 2 5 MHz 36.00 
280A-CTC 4 0 MHz 8.00 Z8OASI0/2 4.0 MHz 44.10 

280 DMA25 MHz 022.35 
2804.0MA 4.0 MHz 28.00 

. 

I 

I` 
122411 

Special $18.951 

MOS MEMORIES 
MOS Static RAM's 

Part No 

2102-35 
1K 11 1( it 1) 35ONS 16 PIN 
P2111 45 
1K (256 it 4) 450ns 18 PIN 

P2112-05 
1 K (25E a 41 3S0ns 18 PIN 

2114L 
Low Power 46 (1024 a 41 300ns 

MOS Dynamic RAM's 
TM54040.30 
41( 146 a 1) 300ns 22 PIN 

TMS4050-20 
46 (46 at 1) 200ns 22 PIN 

UART's 
AY5-1013A 
0 to 40K BAUD 40 PIN 

AY3-1015 
0 to 306 BAUD 40 PIN Single 5V supply 

1K CMOS RAM 
5101 
1K (256 4) 450,15 22 PIN Low Power 

41( CMOS RAM 
P4315 -SL 416 (4K a 1) 450ns 18 PIN 

P6504 
41( (4K a 1) 55Ons 18 PIN 110MW 
P6514 
41( (1K a 4) 450ns 18 PIN 110MW 

SHIFT REGISTERS 
3341APC FIFO 1 MHz 
3342PC 64 Bit Shin Register 
3347PC BO Bn Shin Register 

ECL RAM 
1250,611.0.,t/F14.1.42106256 

0 -&t Fuly Decoded 15ns 16 PIN 

Price 

1.49 

3.50 

3.25 

7.95 

3.25 

3.95 

3.95 

4.95 

6.95 

14.95 
13.95 

18.95 

5.50 
4.45 
3.95 

Special 19s 

SUMMER 10°4 ply díscoun) on ICD pieces per device type 
lotler valid until Augasl 31. 1980) 

SPECIAL "ACTIVE IS AGGRESSIVE" 

DUAL -IN -LINE - LOW PROFILE - I -C. SOCKETS 

CONTACTS8INPRICE CONTACTS PRICE 

8 PIN 22 PIN 21 
14 PIN .11 24 PIN .23 

16 PIN .13 28 PIN 27 
16 PIN .17 40 PIN .39 
20 PIN .19 

a 

LOWEST 
UNBEATABLE NWHOR 

E FOR THE HIGHEST OU4LITY, AN 
COMBINATION. SOCKET SALE 

CD4000BE 
CD4001BE 
CD4002BE 
CD4006BE 
CD4007BE 
CD4008BE 
CD4009BE 
CD4010BE 
CD4011BE 
CD4012BE 
CD4o13BE 
CD4014BE 
CD4015BE 
CD4016BE 
CD4017BE 
CD4018BE 
CD40198E 

`CD4020BE 

.19 
39 
.34 

1.29 
29 
.84 
.69 
.69 
.49 
.39 
.59 
.89 
.89 
.59 
89 
.89 
.89 

1.39 

CD4021BE 
CD4022BE 
CD4023BE 
CD4024BE 
CD4025BE 
CD4026BE 
CD4027BE 
CD4028BE 
CD4029BE 
CD4030BE 
CD4033BE 
CD4034BE 
CD40358E 
CD4040BE 
CD4041BE 
CD4042BE 
CD4043BE 
CD4044BE 

.99 
129 
.39 
.79 
.39 

1.79 
.49 
.89 

1.29 
.79 

1.79 
2.99 
1.39 
1.89 
1.75 

.89 

.99 

.99 

CMOS 
CD4046BE 
CD4047BE 
CD4049BE 
CD4050BE 
CD4051 BE 
CD4052BE 
CD4053BE 
CD4060BE 
CD4066BE 
CD4068BE 
CD4069BE 
CD407oBE 
CD4071BE 
CD4072BE 
CD4073BE 
CD4075BE 
CD4076BE 
CD407BBE 

1.25 
1.25 

.69 

.69 
99 

1.25 
1.25 
1.99 

89 
.34 
.34 
.49 
.39 
29 

.54 
.59 

1.29 
45 

CD40BIBE 
CD4082BE 
CD4085BE 
CD4086BE 
CD4093BE 
CD4099BE 
CD4104BE 
CD4502BE 
COISOBBE 
CD4510BE 
CD4511BE 
CD4512BE 
CD4514 BE 
CD4515BE 
CD4S16BE 
CD4518BE 
CD4519BE 
CD452oBE 

.29 

.29 

.79 

.95 

.79 
1.75 
2.95 
1.45 
199 
1.25 

9 .9 
2.45 
2.45 
1.75 
1.25 

.89 
1.25 

C04522BE 
CD4526BE 
CD4527BE 
CD4528BE 
CD4531 BE 
CD4532BE 
CD4539BE 
CD4543BE 
CD45S3BE 
CD4555BE 
CD4556BE 
CD4581BE 
CD45828E 
CD4584BE 
CD4585BE 
CD4702BE 
CD4724BE 

1.75 
.99 

1.45 
.99 
.99 

1.50 
1.15 
1.65 
3.95 

89 
89 

2.25 
.99 
.89 

1.50 
9.95 
1.95 

PLASTIC POWER 
TRANSISTORS 

TIP2'i 
T)P3o 
TIP3I 
11P32 
T)PI1 
TIP42 
TIP115 
TIP120 
TIPI22 
TIP125 

TP127 
T1P29c-5 
TIP3D55 
FT305'i 

.39 NPN 1 AMP 100V 
.39 PNP I AMP 100V 

.42 NPN 3 AMP 100V 

.43 PNP 3 AMP 100V 

.59 NPN 6 AMP 100V 

.64 PNP 6AMP100V 

.59 PNP 2 AMP 50V 

.64 NPN 5 AMP 60V 

.74 NPN 5 AMP 100V 

.74 PNP 5 AMP 60V 

.85 PNP 5 AMP 100V 

.83 PNP 15 AMP 60V 

.70 NPN 15 AMP 60V 

.59 NPN 10 AMP 60V 

_ - - - j1". r. wa: -- 

Active- _ ; 
WEle it 

Sa lPs Corp. o 

LE 0209 
1E0211 
LED2I 2 

LED220 T-1% 5 MM Red 
1E0222 T-1% 5 mm Green 
LED224 T-111, 5 mm Yellow 

DISPLAYS 
FND357 .375- Common Cathode 
FND367 ,360' Common Cathode 

(high brighuness) 
FND500 S00- Common Cathode 
FN0507 .500- Common Anode 
FND560 .501 Common Cathode 

(high orghtrtess) 
FND567 .500- Ca m n Anode 

(high brightness) 
DL704 .300- Common Cathode 
DL707 .307 Common Anode 
01747 .630- Common Anode 

ILD74 
11074 
MCT6 
711111 
4N26 
4N32 
41933 
4N36 
46137 

OPTO SALE 
L.E.D. LAMPS 

7-1 3 mm Red 
7-1 3 mm Green 
T-1 3 mm Yellow 

ISOLATORS 
Dual Opto Isolator 
Quad Opto Isolator 
Dual Opto Isolator 
Opto Coupler 
Opto Isolator 
OPIO Isolator 
Opio Isolator 
Opto Isolator 
Opto Isolator 

1500V 
1500V 
1500V 
1500V 
2500V 
2500V 
1500V 
2500V 
1500V 

.09 

.19 

.14 

,11 
.24 
.16 

.99 
1.24 

.99 

.99 
1.24 

1.24 

1.29 
1.29 
2.29 

1.29 
3.95 
1.29 

.54 

.54 

.69 

.65 

.79 

.B5 

74LS447N .59 

J 
BCD to 7 segment decoder/driver o/c 

f. 

P.Ó. BOX 1035 FRAMINGHAM; MASSACHUSETTS 01701 
Over-the-couster sales. 
12 Merar Rd., Nahckl Mass 01760 
Behind Zayres on Rte l9 
Telephone Ordeis & Enquiries (6171 879.0117 

'1.tassachusens customers ,,rid 5'o sales Iv 
- 1 

IN CANADA 

5651 FERRIE a ST. 4800 DUFFERIN ST. 
MONTREAL. QUEBEC DOWNSVIEW, ONTARIO 
H4P 2K5 M3H 559 
Tel,: (514) 731.7441 Tel.: (416)661.1'15 ' 

MINIMUM ORDER 510.00 a ADO 52.00 TO ' 

COVER POSTAGE a HANDLING 

Foreign customers please remit payment on 
art mternaóonai bank eran or international ° ' 

postal money order Is Amencan dollars. 

BAXTER CENTRE 1070 KINGSWAY, I 
1050 BAXTER ROAD VANCOUVER. B.C. °e- eh.rge 
OTTAWA ONTARIO 95R 5J7 ,` 1 

K2C 3P2 Tela (6041 438.3321 
_Tel436131920-9471 

_ r.4.... 

CIRCLE 1 ON FREE INFORMATION CARD 



WANTED 
EIMAC/Varian tubes 304TL, 4CX1000, etc. Also 
need 53, 6L6 metal, 7F7, 7C5. TED DAMES, 
W2KUW, 10 Schuyler Avenue, North Arlington, 
NJ 07032. (201) 998-4246, (800) 526-1270 

PRE -WWII and early television sets wanted. Will 
pay top dollar for any set featured in June Radio - 
Electronics Issue ARNOLD CHASE, 9 Rushleigh 
Road, West Hartford, CT 06117 

WANTED SB-301 and SB-401, if want to sell 
write to: P.O.B. 274, St. Joe, MI 49085. Include 
price. 

RESISTORS 30 ea . 

QUALITY '/.W 8 '4W 5% CARBON FILM RESISTORS 
THAT MEET OR EXCEED CARBON COMPOSITION 
TYPE SPECIFICATIONS. ALL VALUES FROM 2.2 OHM 
THROUGH 4.7 MEG. STOCKED. ORDER DIRECTLY 
OR SEND FOR CONVENIENT ORDER FORM AND 
DATA SHEET. NO MINIMUMS 36 EA PLUS S1.00 
SHIPPING. BULKPRICING AVAILABLE UPON REOUEST. 

JR INDUSTRIES E O 43é4TóDó +IO 

FOR SALE 
CABLE TV converters $39.95. Incredible 96 -page 
catalog free. ETCO, Box 762, Plattsburgh, NY 
12901 

T.V. flyback transformer performance tester 
$9.95, dynamic capacitor tester $29.95. Fully 
assembled with instructions. WILLIAMS LABS, 
9500 S. Heights, Box 143, Little Rock, AR 72209 

ALARM systems! Burglar, fire, car. Finest equip- 
ment) Save! Free catalog! AAS, 186H Oxmoor 
Road, B'ham, AL 35209 

TELEVISION downconverters 1.6-2.7 GHz 
$99.95 postpaid. Details for stamp. GW ELEC- 
TRONICS, POB 688, GREENWOOD, IN 46142 

QUALITY stock and Custom control panels and 
switch plates for computers, industry, home or 
auto. Free, flyer. COMPUTER SPECIALTIES, 4 
Fernandes Drive, S. Hadley, MA 01075 

DEAD or alive -receptacle safety tester. Tran- 
sistorized small plug-in unit indicates wiring con- 
dition before or after electricity Is connected. 
New -essential for house wiremen, electrical in- 
spectors, electricians. $15.00 COB, Box 10194, 
Sarasota, FL 33578 

HAMS, CBers, SWLs-eight character morse -A - 
word morse code reader; RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Box 513R, Thlensville, WI 53092 
1-414-241-8144. 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
250. MESHNA, Nahant, Mass. 01908 

LASER handbook with burning, cutting, Ruby 
Reds, Co's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock -Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar. (refundable): MENTOR PUBLICATIONS, 
Dept. Z, 135-53 Northern Boulevard, Flushing, NY 
11354 

1. 5 Volt, 3 amp, Regulated Power Sup- 
ply. Great for TTL Projects $19.50 
2. 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. 
3. Super Saver. Micro PD411, Ceramic 4K 
x 1 dynamic RAMs 8 for $10.00. 

Itttllll 
DELTRONIKS 

5151 BUFORD HIGHWAY --on 
ATLANTA, GA 30340 

404-458-4690 

AUTHORIZED TR$-8O© DEALER A301 

COMPUTER SPECIALISTS 

Up to 
15% Discount 
on TRS-80's 

26-1051 4K LEVEL I 5424.00 
26-1056 16K LEVEL II 5715.00 

1-800.841-0860 TOLL FREE 

MICRO MANAGEMENT SYSTEMS, INC. 
Downtown Plaza Shopping Center 

115 C. Second Ave., S.W. 
Cairo, Georgia 31728 

(912) 377-7120 Ga. Phone No. 

RADIO 8 TV tubes 490 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 

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 Ringljng Blvd, Sarasota, FL 
33577 

Takeny 20Ord1 
er 
Off 

A 

Totaling $20 
Or More. 

O 10 -QUAD PHONO PACKS, 4 RCA jacks on 2 . 15." Bakelite strip, 1.6249) 2.99 
O 50 -RCA PHONO PLUGS, popular .udIo/speaker plugs, 100% material, 1.3293) 2.99 
O 25 -MINI PLUG A CABLE SETS, 3.Smm plug, 6' Insulated 2 cond. leads, 1462691 2.99 
O 25 -MAGNETIC DISCS, Plaslalloy 13/16 din. x 1/8" discs, 10.2941 2.99 
O 250 -PRE -FORMED DISCS, caps w/leads for PC use, mixed values, 1.2605) 2.99 

30 -PLASTIC POWERS, 25 watt, npn A pnp, 50-200 brcbo, TO -220, 1.6237) 299 
100-2 WATT RESISTORS, assorted carbons, films etc. some 5.ker., 1.62181 2. 
24 -LM -3407 VOLTAGE REGULATORS, untested TO -220, may Incl. 5-24V, (.26351 2. 

O 150 -POLYSTYRENE CAPS, assorted types, styles, 6 sites, all good, 1.27291 2 
O 200 -COILS 6 CHOKES, asst. RF, OSC, IF, and peaking types. 1062831 2.99 
O 50 -POWER TAB TRANSISTORS, plastic NPN, TO -220, asst. lopes, ant d, 1.2425) 2.99 

24 -SKINNY TRIM POTS. multi I. single turn, asst. values 6 type. 1.62851 2.99 
O 3-254 50V BRIDGES, "block" type, with four lug -type leads, 1.63111 299 
O 100-TTIs, 7400 series, Incl. gales, flip-flops, etc. untested, (.62261 2 99 
O 5 -BRASS LOCKS, with key, 1 h" long, for doors, windows, etc. 1.6253) 2.99 
O 250 -MOLE% SOCKETS, "on -a -strip", make your own pc sockets, 106355) 2 99 
O 50 -MINI POTS, pc style, single turn, assorted values, 1.3345) I 99 
O 20 -JUMBO RED LEDS, 3V 10 mA, 100'S good material, red dome tense, 1033691 ..,.2.99 
O 3 -SOUND TRIGGERS, sound activated amp, SCR triggered, on 3" board, 1.36251 ., 2.99 
O 50 -TRANSISTOR SOCKETS, assortment may include; TO -19,5,66,1, etc, (3845) 2.99 
O 100 -CABLE TIES. 4" non -slip white plastic, like Ty -wrap, (452181 299 
O 150-FEEDTHRU CAPS, assorted types a site., tor RI, UHF, etc, 1.566841 2.99 
O 250-4. WATT RESISTORS, asstd. carbons, carbo-films, some 5%ers, 105797A) 299 
O 100-PLESSY CAPS, ceramic blocks in assorted sires 4, values, (.6221)' 299 
O 30 -HOBBY LEDS, assorted lypes A colors, mostly dims, some good, 1.6225) 2 99 
O 150 PC.-HEATSHRINK, slip -over type, shrinks 509., like Thermo -ill, 1.6239) 299 
O 30 -NE -2 BULBS, neon, (or 110 VAC, requires resistor, loot led.) 1.26131 2.99 

100 -METALLIC RESISTORS, mostly Y, wafters, asst. val. 1-5% lot. 1062801 2.99 
100 -POWERS POWERS, 3 to 7 watt power resistors, (.6281) 2.99 

O 25 -CRYSTALS, assorted types, some H6/U, some frequency marked, (.62561 299 
O 150-SUBMINI IF TRANSFORMERS, asst. may include; osc. antenna, etc. (06259) 2.99 
O 60 -SQUARE OHM RESISTORS, prime resistors, 01.1. values, grab 'em! (.6261) 2.99 
O 30 -MICRO MINI REED SWITCHES, 1" long, for alarms, relay systems, etc. 1.62631 2.99 
O 200 PC. -CAPACITOR SPECIAL, asst. mylars, polys, micas, etc. 100'/. good, 1.62641 2.99 
O 20 -PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, w/hardware, 1.6267) 2.99 
O 500' PC. -HARDWARE SURPRISE, 1'appro..) I Ib. asst. screws, washers, etc. (06271/2.99 
O 30-9V BATTERY CLIPS, snap connector, coded, Insulated leads, 1.62861 2.99 

6 -WATCH GUTS, 5 -function, LED style, assorted site., untested, 1.6287) 2 99 
O 10 -HEAVY DUTY LINE CORDS, white, 2 cond. 6 fl. 16 gauge, (.62921 2.99 
O 20 -SINGLE PIN LEDS, green, micro style, 3V 10mA, 100.6, 1.6293) 299 
O 40-LED/TRANSISTOR SOCKETS, "snap -in", 3 pc leads, for TO -5,18,46,.ík, 1062971 2.99 
O 200 -PRECISION RESISTORS, SSW, 1%, acial 1.24281 299 

15 -MOTORS MOTORS, asstd. sites speeds & types, 1.5-12 rolls, (.25S1A) 299 
O 150 -LONG LEAD DISCS, prime, marked caps, assorted material, 1.2590) 2.99 

100 -PLASTIC TRANSISTORS, untested, TO -92, ass!. type. 1.2604) 299 
O 50 -SLIDE SWITCHES, various shapes, .l,es, and types, 1.2726) 2 99 

75 -TRANSISTOR ELECTROLYTICS, epoxy encapsulated, usl. values, (.2747) 2.99 
O 250 -HALF WATTERS, 100%. color -coded resistors, asst. values, 1.30461 2.99 

25 -SLIDE VOLUME CONTROLS, various values & types, tor HI-FI, etc. (430571 2.99 
to 50 -UPRIGHT ELECTROS, 100%, assorted values & voltages, marked, 1432261 299 

'SALE ENDS: October 1, 1980 
Discount To Be Taken BEFORE Postage Is Aided. 

S, 

TANK GAME CHIP 
& BOARD SET 

GeneralInstruments 

AY -38700-1 
Cat. No. 112CU6526 

You're commn.onr Sherman lax. tank on patrol. Suddenly 
there', an e.plomon to your right. You've been righted by the 
...mt. Quickly you ,wing your turret and Fore ... Only Puke bring, hack the thrill of .moved combat ' 28 pin DIP with 
General Instrument', AY -3-8700.1 Tank Battle Game Chip and 
board set.' 

TANK GAME CHIP Cat. No. 
LESS BOARD 92CU6505 

40 CHANNEL 
CB BOARD $ AAR y'tr Board. bare 

molted 9W Amp Chop. RF 
nd Modulet,on trn.aton. Can, 

x I, 1C 

Ike \ 
Sate 6" a 6" 2-IH,. W 90, 90AAM y 

as 

. ------. 

f- 3- - 

--'Qr 

-- 

\ 1 - '- 
MOTOROLA . 

AM -FM 
$9:95 STEREO 

AUTO - 

RADIO 

42-r Only 14995 
ULTRA -SMALL 

CM. No. 

92CU6SS1 

LCD CHRONOGRAPH S Station Pushbutton 
MODULE 

3/8 i 1'9 2 928044°1 STOPWATCH! 
ELAPSED TIME INDICATOR! 

$24.50 DUAL ZONE TIMER! 
ALARM CLOCK! 

SENO FOR FREE CATALOG 

POLY PAKfj 
P.O. BOX 942, RS 

SOUTH LYNNFIELD, 
MASS. 01940 

CIRCLE 40 ON FREE INFORMATION CARD 

Tuning! 
"Factory Installed" 

Quality at a 

'Do -It -Yourself" Price! 
C. rlBD[á W hobo, NAST[CHAiIG[, r154, Cheek. C.O.D.'. 

Order by Phone or Mall. Mln. Order: USA A C.n.d, 
91°, F.rN{nt SAS. rl.0-.a atan cat. N.. A D..cctP- 
t1an, Mame a Month .f magazine. PI.0-a. [nclNa tor 
POSTAGE A HANDLING, USA; SS, Canadlan- 4a, realgnl 510, IUs Sonde). OPEN 4000UM1Sn (Mrrt 
S. 1b,N A rated In DU) Meb30. I515 minimum). 
PRONE: (1171 145-1929 
'C.O.D. ORDERS, Payment molt N mad Ha G.h, 
o.1a1 Money Order. or CertifiedCertifiedKk t6. C.O.A. 6%.i11 0. a- c -d[- - 
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FREE KI.T , Catalog 
AUTORANGE DIGITAL CAP -METER contains 
KIT. Still the best for only $74.95 TEST & 

Phone 415 - 4.47 -3433 EXPERI- 
Write or Phone for FREE CATALOG. MENTER'S 
Average I minute Saturday call is 2l . EQUIP. 

_DAGE SENTIFIC gpXy INSTRUMENTS 
054R LIVERMORE VERMORE CA 94550 

PLANS & KITS 
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 

PROJECTION TV . . . Convert your TV to prbject 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans 8 lens $16.00. 
Illustrated information free. MACROCOMGK, 
Washington Crossing, PA 18977 

"PCB as low as 15e sq-in, free drilling, also PTH. 
INTERNATIONAL ENTERPRISE, 12507 Brent, 
Cerritos, CA 90701 

DIGITAL fuel gauge: 21/2 digit, 10 led scale. All 
parts, PCB layout, $24.00; Digital auto compass/ 
Plans $3.50 each, information 504. TS RE- 
SEARCH, 970 South Anaheim Blvd, Suite 113, 
Anaheim, CA 92805 

PARABOLIC screen mesh dish kit. Good to over 
4 GHz. Pre-cut and ready to assemble. Sizes up 
to 16 foot available. Business size S.A.S.E. for 
details to MARBLE ELECTRONICS, 32 Sea 
Street, North Weymouth, MA 02191 e n 
BUILD an LED pendulum for your digital clock. 
$3.00 for plans to: LEPIOR, 1572 Balein Ct., Hay- 
ward, CA 94544 

SATELLITE spherical T.V. antenna easy to build 
from local parts for $200.00. Detailed plans 
$20.00. GEMINI T.V., 183 Lamport Blvd., S.I., NY 
10305 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning Cutting, Rifle, Pistol. 
Pocket. See in Dark -Shotgun Directional Mike- 
Unscramblers-Giant Testa-Stunwand-TV Disrupt- 
er -Energy Producing, Surveillance, Detection. Elec- 
trifying. Ultrasonic, C8, Auto and Mech. Devices, Hun- 
dreds More -All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog Si. Information Unlimited, Dept. R8 Box 
716 Amherst, N.H. 03031. 

LED projects, bargraphs, VU, oscilloscopes, con- . 

trollers, clocks, $3.50. EMERY ELECTRONIC EN- 
TERPRISES, 731' N. Olive, Anaheim, CA 92805 

DIGITAL multimeter kits handheld, best quality 
0.1% accuracy. The lowest price in America 
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir- 
cle, Tampa FL 33615 

ELECTRONIC readout of temperature, pressure, 
voltage for car or boat. Fully automatic scan. 
Complete wiring plans $10.95 ppd. to DUNLAP 
ASSOCIATES, P.O. Box 491, Elizabethtown, PA 
17022 

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-F, Box 248, 
Walnut Creek, CA 94597. 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business -without investment. Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

Help light the candle of understanding. . 

Contact your local chapter of the . 

Epilepsy Foundation of America. , 

Or write Epilepsy, Washington, D.C40036. n 

(Incorporating lhoyhr,ner National Elffirp.e Leagl.e.1 

ANCRONA 
HAS ANOTHER 

Package Offer 
ELECTRONIC 

TECHNICAL 
DATA 

only 

$990 
1444 

LOOK AT WHAT YOU'LL GET! 
Tell 

Intersil Data Book 1141 

Motorola Master Catalog 338 

Motorola 1980 Price List 48 

Motorola Zener Diode Manual 266 

bar Function Generator Data Book 52 

bar Price List 8 

Take Advantage, 

of This Offer 
ATLANTA 

33b P., a,., o., I Rd. N E 

All.... GA 30305 
I444) 1514174 

CULVER CITY 
11080 Jen.non Pira. 
CuN., Cay. CA 9023 

GIN Ilr 3511 

SANTA ANA 
1300 E. Edmgo Ara. 
Santa An. u 92705 

R741 147E124 

SUNNYVALE 
1054E.ElC...oRMI 
Srnnw.l4.u94087 \PHONE ORDERS: (213) 641-4064 

14001 743-4121 

PORTLAND TUCSON HOUSTON 
1I25 N E. 8200 p4. 45 113 E P.o.Ow.y 2.9 5R6mond 
P Houston. nd, OR 9)220 Tucson. AZ 85711 TK 77099 

031 IN -1N1 0171 III -all -7744(713) 531.2445 

Today!!! 
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8' DISKETTES - HARD SECTOR 
11.75.10/$16 00 

CRYSTALS $3 45 ea. 
2000 MHz 15 144 MHz 
4.000 MHz 0OOOMH2 
3.57 MHz 10000 MHz 
5.000 MHz 18000 MHz 
6.000 MHr 20000 MHz 

RS232 
CONNECTORS 

FCS 8024.4 auk 
C.C. 8" a.pl.y 
FND 503 C.C..6" 
FND510CA.5" 
D1.701.3' C.C. 

RIBBON CABLE 
FLAT ICOLOR CODEDI 

230 WIRE 
26 cord. 4500. lace 
40 Wr4...75l05 loot 
50 con. ,901ar tool 

DB 25P male 63.25 
DB 255 female $4 25 
HOODS $1.50 

LED READOUTS 

1595 DL.707CA.3" 
I 1e DL747CAe" 
5 85 HP3400.6' CA 
1 85 HP3105 8' CC 

Tor.. FOB Cambridge. Masa 
Send Cn.d a Mlzcv Orate 
Include P.a. . MR.num 
Tehpn... C O O. Page.. 
a047aCha.go$2400 

- MuvrlMm MaE Order 3500. 

5 .75 
II 50 
51.% 
$1 95 

PRINTED CIRCUIT BOARD 

4' . 6' DOUBLE SIDED EPDXY BOARD 1116' thidt 
5.80 ea 5152.60 

EPDXY glass vetta bold 
1116' duct wan 1/10' spacing 4W. A 6%- $1.95 

74500 - .30 74530 - .40 745151 - 1.25 
74502 - .30 74515 - .40 745157 - 1.25 
74505 - .45 74532 - .40 745158 - 1.25 ,. 
74508 - .40 745112 - .85 745174 - 1.40 
74511 - 35 745153 - 1.10 745257 - 1.50 

7 WATT LD-65 LASER DIODE IR $8.95, 

25 wag Infra Red Pulse 150 2006 oauiv.l "- 
Laser Diode ISI7ec sheet included) 824 95 

MINIATURE MULTI -TURN TRIM POTS 
100 5K 10K. 20K, 25014. 1 Meg, 1.75 e.ch ... 3/2.00 

2N3820 P FFT - $ 40 
2N 5357 N FET 6 .45 
2102648 UJT $ .45 
ER 900 TRIGGER DIODES 4/11.00 
25 6028 PROG. UJT 5 .65 

FP 100 PHOTO TRANS 0 .50 
RED, YELLOW, GREEN LARGE LED's. 2' 6101.00 
RED/GREEN BIPOLAR LED's. 2' . $ .95 
T1Ú118 OPTO -ISOLATOR 0 .75 
31.5 OPTO ISOLATOR 5 80 

1 WATT ZENERS 3 3, 4.7,5.1,5 6. 9.1,10, 
12. 15. 18. or 22V 8/41.00 

PRV 
TOO 

200 
400 
6013 

000 
1003 

TTL 5110 RELAY - $PST 5v 201. 51 

Silicon Power Rectifiers 
lA 
06 
.07 
.09 
.11 
.15 
.20 

3A 
14 

.20 
25 
30 
35 
45 

12A 
.36 
40 
05 
so 
100 
1.25 

50A 125A 
90 .3.70 

1.30 425 
1.50 6.50 
206 6.50 
2.50 10.50 
3.00 12.50 

6.50 
9.60 

12.50 
16.50 
2000 

240A 
5.00' 

SILICON SOLAR CELLS 
4' duxes. .4V n I AMP $1000 

IN 414811N9141 15/11.00 
.1 a.01 at 25V c.a,nk doc. cap.. 16/01.00,100/550.00 

REGULATORS 
LM3174 .1250 34011.12,150,24V $1.50 
323K . 5V 3A 55 75 3403 . 5, 6, B, 12. 15, 
79HGKC5V.15Á...3695 18a24V 31.30 
723 5.50 320M5 1 .75 
320T.5.12,a15V 1130 
LM305H 75 

Send 25C for our catalog featuring 
Transistors and Rectifiers 

145 Hampshire St., Cambridge. Mass. 

TRANSISTOR SPECIALS 
251303 PNP GE TO 5 
251E7 PNP GE TO 5 
25404 6E30.6 
2N15M PNP GE TO -3 
2N62E NPN SWITCHING POWER 
VIM 9204, C9 Rf Tr.ert. NPN 

2743772 NPN S. TO -3 
2.900 PNP .70 3 
255096 PNP S TO -92 
253137 NPN 5 01 

2N3919 NPN STO3RE 
251420 NPN Si TOS 

2N3711 NPN Si TO 00 
2412222 NPN 31 TO 19 

253055 NPN Si TO 3 
253904 NPN S 7O92 
25A06 PEPS TO -91 
255196 14P14 Si TO 720 
214139 PNP 60 TO 5 

TIP 310 NPN SiT 210 
TIP 319PNPSiT 210 . . . 

3, 

L 

37 

5/ 

é 

Full Wave Bridges 
CO PRV 
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% 200 

2A 

.a0 
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1.30 
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1.40 
2.20 

75400 1.00 

00 600 1.30 
co 

55 

ro 
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a0 

é 

1400 - .17 
74101 - .17 
7402- .17 
)4W- .17 
740 - 24 
)40 - 14 

7406 - E 
7407 - % 

TTL IC SERIES 57- 
- 71 

74190 - 00 

7450 .17 
74161 - e0 

7473 S 74162 - 1 20 

7473 35 
74167 - er 

)474 
7475 
7410 
)43 

1409 27 7463 
b9 24 7416 , 74175- 85 

7410 17 7400 AS 74175 .75 ® 1411 22 74 190O 741 n- 
75 

1412 22 7490 50 14111- 75 1413 42 7491 56 74160 - .3 
7414 3 7492 50 74101 - 1% 
741e .30 7493 60 741. - 1.20 
7417 37 7494 60 74191 - 1 A 7420 .17 7495 90 74191- .ls 
7425 35 74% m 74193 - .10 
7426 33 74101 - 35 74194 - % 1427 35 741n E 141%- 65 743 .17 P 14196 - % 
7432 21 a 74191 - 87 
1i37 r 74115 - 225 

' 74365 - 90 

n 74367 _ 10 

00 
74369 - 65 

.W 
75491 _ 1 05 
75492 - 1 05 

9T% _ 110 

7435 27 
7440 1) 
7441 % 
7442 0 

5 70 
)4 6 _ 1y 

7447 - 75 

4122 
74123 
74125 
74126 
74145 
74150 
74151 
74153 
T4151 

.427416. - S 
.49 

741e5 - m 
74166 - 1 05 

AS 
74157 - 1 35 
74170-160 
14173-170 

1 10 

1.10 

14 pm hnlden 301.00 

MM5387AA . . .. CLOCK CHIPS 
MM5314 .. . . 

1 65 
190 

3.32 
4.40 

DIP SOCKETS 

8 PIN 

14 PIN 

I6 PIN 

18 PIN 

.17 22 PIN 
20 24 PIN 

22 28 PIN 

.75 40 PIN 

30 
.35 
.40 
.60 

SANKEN AUDIO POWER AMPS 
S4 1010G 10WATTS 1750 
511020 G20 WATTS $1375 
511050 G 50 WATTS 076.90 

TANTULUM CAPACITORS 

22UF 35 V 
.47UF 35 V 
.68UF 35 V 
1UF 35V 
2.2UF 20V 
3 3U 20V 

74LS SERIES 

1 4LSol u, 
744500 

774,00 

1458 

i4º n 

I 

74,93 

419 
,4 ,111 

$5.95 
)µ,iii154.75 

4 
les 

MM5316 $4.95 Z.-.11: 

NO. 30 WIRE WRAP WIRE SINGLE STRAND 1.3951 

100" 61.40 

ALCOM,NMTUR6 TOGGLE SWSCNES 
16414 105 SPOT....... .... 
MEA 206 OPOT . 

MAD 216 POPDT CENTER OFF LEVER SWITCH 

11 05 
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1116 
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Ié 
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i4úñ 
1 a )45 

1 ) 

4.7UF 15V 
6.8ÚF 35V 
30UF 6V 
33UF 20V 
100ÚF 15V 
150UF 15V 

SCR'S 
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tllO 1.90II 
111E7 2.60IEIM 

0l71S701: , P.O. BOX 74D "' 
SOMERVILLE, MASS. 02143 TEL 161% 547-7053 " 

CIRCLE 14 ON FREE INFORMATION CARD 

5/51.00 
4/51.00 
5/$1.00 

$ .60 
3 .70 
S .95 

LINEAR CIRCUITS . 201 IºO-Yñ 
84307 - 
.Mir - ñ u 
54 324 - 95 

Nm I 1 

_Sp 

IVC -}A 
4191 a. - . A º, 

W A - 50 
8115. }50 
4519 -250 

5_ -}Oo 

507_110 751"» 
103 95 

11:1 
11104 - 40 

14S1 - SO 

10311CC 319 

.a 41 

430 14 

M.2 b 

TRIACS 
PRV 1A WA 254 
100 G I .55 
]dl 84 1.30 Z 1010 

400 1 30 1.90 
< 

10 

7000 2.00 2.75 E 

WE SHIP OVER 95% 
OF OUR ORDERSTHE 

DAY WE RECEIVE THEM 



 

Why Wáit"for Mail Order Delivéry? 
MákeThe Shack YourParts Place! 
High Efficiency 

Silicon Solar Cell 

9 99 
Each 

Harness the Power 
of the Sun for 
Battery Chargers, 
Radios, Projects! 

Quality 3" dia. cell delivers 0.45V t i 
1 Amp in full sunlight. Wire several in 
series/parallel for higher voltages/ 
current. 276-123 9 99 

Built -In 
Straightener 

NEW IC Inserter/ --,P 
Extractor Set 

N E W 
Cordless Power 
Wire -Wrapping 
Tool 

Fast and Easy to Use 
Helps Prevent Damage 

Just rock IC on pin straighten- 
er and tool ejects it, ready for 
socket or board insertion. Ex- 
tractor handles all 8 to 24 -pin 
devices. Both tools easily 
grounded. 276-1574 .... 6.95 

PC Board -Making Kit 

tií 
895 
Everything 
You Need! 

Two 41/2x3" boards, resist -ink pen, 2 
oz. of solvent, 6 oz. of etchant, layout 
circles and strips, special 'As" drill bit, 
etching box, instructions. 
276-1576 8 95 

Compact 
Lever 

Switches 
Low As 

2 SPST 

Rated 6A @ 125VAC 
Tapered lever for easy 
grip. Solder lugs. With 
mtg. hardware. 
SPST. 275-257 2 69 
DPOT. 275-259 319 

NEW 
Submini 
6 -Volt Lamps `f 

99° of6. 
5" Leads 
Hi Brightness 

Super small red incandes- 
cents for model railroads, 
dials, meters. 60 mA (i 
6V. 272-1144... 6 for 99c 

2195 

,., 

Perfect Wraps 
Every Time! 

Makes Faster, More Reliable 
Connections than Soldering! 

Positive indexing assures identical wraps on .025" 
square posts. Unwraps, too! Balanced for comfort and 
built-in stripper/cutter is a real time saver. Durable 
carbon -steel bit. Requires 2 "C" batteries (Radio 
Shack #23-125 ni -cads recommended) or adapter/ ' - 

charger. 276-1571 21.95 

AC Adapter/Charger. U.L. listed. 273-1454 5 95 

14 -Pin Wrapping Sockets. 276-1993 2 for 1.29 

16 -Pin Wrapping Sockets. 276-1994 2 for 1.39 

30 -Gauge Kynar Wire for Above. 5011. spools. Red, 
278-501; White, 278-502; or Blue, 278-503 ... 2.39 Each 

CMOS and TTL ICs 

LAs 690 

Popular Devices 100% Prime 
Pin Outs and Specs Included 

CMOS 
Device Type Cat. No. Each 

4001 276-2401 .99 
4011 276-2411 .89 
4013 276-2413 1.19 
4017 276-2417 1.99 
4027 276-2427 1.19 
4511 276-2447 1.99 
4049 276-2449 .99 
4050 276-2450 .99 
4066 276-2466 1.59 

TTL 
7400 276-1801 .69 
7402 276-1811 .79 
7404 276-1802 .79 
7408 276-1822 .79 
7447 276-1805 1.19 
7448 276-1816 1.29 
7473 276-1803 .79 
7474 276-1818 .99 
7475 276-1806 1.09 
7476 276-1813 .89 
7490 276-1808 1.09 
7492 276-1819 1.19 
74154 276-1834 1.49 
74192 276-1831 1.59 
74193 . 276-1820 1.49 

100 Coils and Chokes 

Less than 
2c Each! 198 

-7;1» Pkg. of 100 

Wide assortment may include RF 
and audio chokes, transformers, 
peaking coils. 
273-1570 Pkg. of 100/1.98 

Mini Flatted 
Lever Switches 
Low 259 
As SPDT 

L- 

6A @ 125VAC 
Solder Lugs 1' 

Yí' -long tapered metal lever.' 
SPOT. 275-635 2 59 
DPDT. 275-636 2 89 

Sound Effects IC 

1.111 7 
449 

Linear/12L Device 
SN76477. Music, explosions, "gun- ° 

shots" and more! Built-in preamp for 
line -level output. 28 -pin DIP. With 
data. 276-1765 4 49 

Realistic LIFETIMES Tubes -Sold Only at Radio Shack! 

The Following Popular Tube Types Are 
In Stock at Most Radio Shack Stores 

Tube Type Each 

2AV2 4.19 
3A3 3AW3 5.39 
3CU3A 7.29 
3HM5/3HA5 5.29 
5GH8 5.89 
6A05A'6HG5 4.99 
6AU6A 4.19 
6BK406EL4A 9.49 
6BL8'ECF80 4.39 
6BQ5/EL84 5.49 
6CG7 6F07 3.99 
6CJ16DW4B/6CL3 5.19 
6EA8 4.99 
6GF7A 6.95 
6GH8A 3.89 
6GM6 5.29 
6GM6 6GX6 4.89 
61-1M5/6HA5 4.89 
6HZ6 4.19 
6JC6 6.69 

Tube Type Each' 

6L06/6JE6A 10.95 
6JS6B 9.59 
6KD6 10.95 
6KT8 7.99 
6LB6 9.89 
6L6GC 9.99 
6Z106J10 8.99 
8CG7 8F07 3.99 
12AU7A/ECC82 4.19 
12AV6 4.59 
12AX7A ECC83 4.19 
12BA6 4.59 
12BE6 4.99 
12BY7A/12BV7 4.99 
12GN7A 7.39 
17JZ8 5.69 
33GY7A 8.49 
35W4 3.09 
38HE7 8.99 
5005 4.19 

LOW PRICES AND NEW ITEMS EVERY DAY! 
IN STOCK NOW AT OUR STORE NEAR YOU 

Prices may vary at individual stores and dealers 

They Last the Life of Your Set 
or We Replace Them ...FREE! 
(Except for Physical Damage) 
Realistic LIFETIME tubes are a Radio Shack ex- 
clusive, and custpm-made to our specifications. 
Because we have the final say on quality control, 
we can offer this unique "no -gimmick" replace- 
ment warranty. 

FREE Testing at Most Stores 

Do your own trouble- 
shooting and save! 

I Each tube tester has 
- Q., . simple 1-2-3 instruc- L '. tions and our sales- 

people will be glad to 
assist you. 

Over 2000 Types Available! 
If the tubes you need aren't in stock, ask your store 
manager or dealer to special -order them from our 
warehouse. They'll arrive in a few days and we'll 
notify you to pick them up. There's no extra charge 
for this service! 

Radie ThaeK 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 
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1.10 $74115914 29 59741115% 1 95 3415969 .98 74152988 11 5974809 23 SN74196N 995 74151079 .45 74153249 1.75 51414709 39 59741889 390 74151099 45 7419.3478 195 5N1472N 34 59741909 1.15 74151125 .49 74153489 1.95 5914739 39 514741919 1.15 74151139 49 74153525 65 SH1474N 36 59741925 65 741511401 58 74153539 155 5914759 38 5N74193N 55 74151225 55 74153639 5414769 36 514741949 85 7415/2314 1.19 7415355,4 .99 5974799 460 514741955 85 741512414 135 74153669 99 5914609 69 SN7419614 85 74151259 89 7415367N 99 5914819 1.10 55791979 85 74151269 89 7415368N 99 5914829 1.10 59741989 1 39 741-51328 79 74153135 275 514148314 65 S5741996 39 7405/3874 S9 74153749 2.75 5514859 85 51.17 A22114 1 39 74151389 89 74153759 59 5N14869 39 SN74251N 95 741513911 89 74153779 195 S874899 1.75 5N7421371 1 05 74151459 125 74153859 195 5974909 39 59742799 89 74151489 149 74153865 65 5814918 65 597428314 2.15 741515114 .79 74153909 195 5914929 62 SN74254N 390 74151539 .79 74153935 1,95 5974939 .49 5574285N 390 741515414 249 741-S395N 1,70 5974949 .72 5874290N 1 25 74151559 1.19 74153995 295 55/4959 .65 55742969 95 74151569 99 74L5424N 2.95 51174969 .72 557436514 68 74í5157N ,99 741588851 1.75 51/749714 110 SI/174366N 68 741515814 .75 74L5670N 2.29 59741005 .99 5N74387N -79 741516014 98 8115955 1 99 S97410714 32 5N7436819 741.5161114 1.15 81159601 1 99 S9741095 53 597439014 1.90 74151825 98 81159714 1,99 59741185 195 597439314 1,90 74151636 98 811598N 199 5147412114 29 59744909 1.90 

59741225 39 

CMOS LINEAR 
789105 595 11414149 1,90 C040o0 29 604093 99 781436 149 1511458019M 49 CD4001 29 CD4094 295 78510 149 14C14889 149 C04002 29 604098 749 1441054 99 MC14899 149 6134006 139 G04099 225 1M708Á44 2.95 LA/14969 89 004007 29 M614409 1295 11.130014 .79 1A11586N 1.50 CD4008 139 MC14409 12 95 11430161651 35 1,4415084 .79 604009 59 MC14410 12 95 1543044 98 14418205 95 6134010 .59 0.1614412 1295 1..M3054 89 18418508 95 004011 29 14614415 995 1M33691 325 1.1.118895 3.95 C04012 29 MC14419 495 LM307004 .29 LM2111N 1.75 004013 49 601501 38 114309C14M 96 1.5139005 CD4014 1.39 C04502 165 L6g096 149 11.129015 250 604015 139 004503 99 1M310C14 125 LM2917N 2.95 004016 .59 C04505 595 1.143710/CNM 96 CA)013T 229 604017 1.19 C04506 .15 1M31214 1.75 CA3018T 1.99 004018 1.19 604507 95 1443177 2.75 CA30211 149 604019 49 6D4506 395 1M3166N/N 1.49 CÁ30237 299 004020 1.19 CD4510 139 1.513194M 125 CAM35T 2.75 C040i1 1,49 604511 139 11.432011400 1.49 6A30391 I 49 CD4022 129 CD4512 139 151320710' 125 CA30461 1 29 CD4023 38 604515 395 1513209440' 125 161305311 1.49 CD4024 .79 C04519 1 69 1.1.43231( 4 95 CA3059N 325 C04025 38 604518 139 1193249 1 25 CA"yJ8014 129 604027 .79 604520 1.39 1141395 95 64.306214 95 C04028 99 CD4555 495 1 51340610 149 11,1130659 149 CD4029 129 604558 99 184310741' 125 CA3080N 1 29 604030 69 CD4566 225 11434044-700 125 CÁ30515 1.69 CD4031 325 74600 -39 14434444 195 C/.'10B2N 1.99 C04032 215 74602 .39 1143485 7 85 6430839 1.99 CD4031 325 y4Co1 39 144358074 98 C,A309BM 1 29 C04035 1.19 74009 .49 11431305 149 6834898 2.75 004037 195 74C10 49 1193725 1,95 6Á3096N 2 49 6D4040 129 7401 1,65 11437511 375 C4N976 1 99 CD4041 125 74620 39 11437714 175 CA3130T 249 604042 99 74630 .39 11.136008/14 125 CÁ31407 249 C04043 99 74632 ,99 16138114 1.79 64314614 2..49 CD4O44 99 746412 185 1.513837 I95 CA3180T 1.49 CD4046 225 7e648 239 1443869 1.49 CA 31110N 1.95 6D4047 125 14C13 99 1.5138711 149 68N018 .69 CA404e 69 74C74 .99 1043905 195 14634235 49 604049 69 74085 NE531V/r 375 MC3460N 3 95 CD4050 69 74C59 

á49 
95 14E5550 39 5035249 395 604057 1.10 74690 155 9E556N 98 6436004 150 C04052 1.10 74C93 I 65 14E5617 19 95 11959009 .59 CD4053 1.10 74695 1 85 11E56213 795 194390514 149 CD4055 395 74C107 1.19 6E5658/9 125 11939095 C04056 295 74C151 249 8E56844 1,75 5641315 295 C04059 995 740154 350 5E5875/11 1.30 R041369 1.10 CD4060 139 74C157 210 9E5925 2.75 146415114 460 604066 69 746160 239 LM70274 299 564194 4 95 604099 35 74C161 230 1.1473964/5 29 RCA195 4 40 CD4070 A9 746163 239 LM7109M 98 8152001 125 605071 35 74C164 239 1M711NM 39 UL 92003 1.50 CD4072 35 746173 269 11471571 195 5515450N 59 C04073 35 740774 2.75 1.847236M .75 597545 IN .49 C04075 35 740175 2.75 1.5473314/H 98 5575452N .49 604076 129 746192 2.39 1M73951 1.15 5N154535 A9 004077 35 74C193 2.39 1847416N/N 33 514754545 49 604078 35 74C195 2 39 1147410914 .19 59754919 99 CD4081 35 746922 795 1147479/14 .79 581549214 B9 CD4082 35 746923 695 1517449/14 39 591546314 89 C04085 195 444460695 150 19760614 295 547549414 59 6D4089 295 444480697 125 184131019 1.90 

RETAIL STORES OPEN MON-SAT 
.STORE ' 1310 "8" E. Edinger STORE 674 El Camino Real el Santa Ana, CA 92705 a2 Tustin, CA 92680 Showrooms, Retail, Warehouse Specializing in Systems 

BECKMAN 
Digital Multimeters 

i 
MODELS TECH too AND TECH III 

$10000 
19 . 

Cl.o a 4ban-11.IEcn 310 ,14 a Ma. r4e 7 Nn11. 
94 9.p.9..0258 Ve eere7 
IN.1CH3%.5505wt.aury ova eeMw 44.44 

,a999e9 m14.09 44.I45n8 no 10 e9 m .rl o5R 

TECH 300 11.0941 M59ma.9 5109 
TECH 310 099441M4.11.9e1 , 11130. 
VG201 55,59 Clrryn9 Ca» 510 
DA202 0. W e 4rrM9 Cow 524, 
HV211 *9524159194.768.. ... ., Q5 R7111 RP PIOb 

. . 535 0231 AC Lunen) C1mp . 542. 01241 344,. T.41Ye 141 11p 
T1242 suN \.9 L eU....... 

R 0041 

PROTECTION AGAINST 
TRANSIENT OVER VOLTAGE 
SAVINGS ON ENERGY COSTS 

ILSUROZONICS 
1 

PDWE6-6E5TRY". INTERCEPTOR 
581,1021-E61 SOCKET" 

~ m 11! 

fume.. 
PP sn9r, MOP. /Na4170 ºs 145/494. 60 ,4 vs q 

4vameºMer4v.emw. mat bat w Wed R.3rt W 
1,a. .s.94 

. .... 3150 n+o60 9/p114e Sm. .. . . 2150 

ADVANCED 
COMPUTER 

PRODUCT'S 
Apple' 11.16K 
or Apple'II. Plus $990 

16E Apple Upgrade Kit $62.95 
165790 Sera 00 ..517495 0565 09.5.13 .. S34900 Ie'9er 8044 Caro , ' Cereros Prole 00.... 19995 AWl $148995 761á,l 
ACPe7B II P7rnwxc.... 174 95 D C. W7es 14~811 31995 M 8 9 14003116 , 
A131e CW ,... 18995 D. II 9 Ccetroae. 47500 587Tn Casºee . Pied 1610 System 26995 Dee It .57500 168 Uppah x9 . .6295 Int. 5.10 0467áe 17995 P664 Lem System 47500 Mae Palo Cal 15900 M 846 SyIN9sue 25995 Para., Pnree Can.. 16500 9' Flgpy Controller 35000 16 C6 Are90 lrolt... 24995 08552931905 bard 21000 14614757105 5986,9,6 . .17900 2 CR 849.09 0utan.. 164 95 assess Software P,0 .. 625 00 PaID.A +....... 16900 13646 88/090 11995 Caste 10 M83077e Dr101 Slpenabe ... . . 27900 05.696 ... 11695 462500 Caste 25000 

THE BONEFONE' 

T 

;5 

e SKIERS 

JOGGERS 

SKATERS 

CYCLERS 

YOU mat hear 

*artledR 
te behest If 

AM/FM º10160 

swards 4110 

$85 your body 

with 901910 

No WW1*. 
You rear l0 

431 $6595 

FLOPPY DISK DRIVES 
MPI 551.516', 40 necks 279.00 
504987 54400574' 35 17990 295 00 
SOuean 800/8018 8' 47500 
Sanara 519.0617 C0nywnoe 6100.4 

800.170.80 42900 
PER5C1 Made, 271 Owl 1195 CO 
W490051EMEN$ 59 Dn..... . 29000 MR 1352 574- 041 . 396.00 
W ANG051EMEN5 282 Due 514' .... 395 00 
WANOOSIEMENS 82 29000 

MONITORS 
Sanyo 9- 5169.95 
Sanyo 15' ... 279.00 

1 88áw 12' 139.95 
Molada 12-, 41 4. Resolution, 

22 4414. OEM Mode 
973000340 219.00 

2enen 13' Cá6 Mon,oi 499.00 
MGA 13- Cola 1V .. 34900 
VAMP 19' Cola 1807199 57500 
VAMP 15' Co. Monitor 44900 

9===C111111 MENTAL :immune' 
Wm 5001 09tm 6a%ofaYz Noe. .27500 
690 333 76-M94 67075431416 . . . .. 29500 699 L1 Law-140 duffel Law M6Ha 58500 a90 111-1 L0121, Ma.b. ..., 6000 690 L-2 lap0 M0nt6 14700 
M9070915welalMFlrt30n4mitrr 186 00 
M90 SOOI U65e45a1 Car4a-Ty7e 36000 
690600165014M3 Hewes Carte 38500 
693.796 100 MM1 Ntaee Fleeexy Canle 

.. . 11900 
71-SN 500 MN2 Daad.. 9re5rA91 7000 
653.50 50 14112 8a91e10 FlaOexy Cowan 

7700 
681-5N 550 We Hardee Freaaecy Cante 

16500 
a90 4001 PR4º Grew.... 83500 690 971 091L Pulse ... ... .8300 tow 9nne5 ... 
1190 1/-1 0914 LOX P7008 
M90 17'2 Forum Lnpc 91me . 

690 1/-3 HO SaMd Los P700a. 
M90 Lh-I 10129 PNoe 1.11-. .. Inc Pete 4Ka35aM5 
e 90 1T01,1102 1.44.41 84l3Iy95 60$ 

, 5000 
.2800 

.. 7700 
..2195 

21 
220/250 

M1.141 $154.95 ort 
.rSW 1r19 

//4105:44/1 /4/43497/4/ m7049144 abnm4e5 Ptl. 
RseO,Y 91a3e óeeu14 woe owed 6a mewl 81145p 4 re OmAe m4151e511.G 09814C9139. 

OM ns.. 99 14ileM 

HOME BURGLAR ALARM 
KE tmY 
ACP PRICE ONLY 

$189.00 
NO Installation 
Protects a whole house 
Turns on lights automatically 

e Powedui electric seen 
Exit and entry delay 
Battery hack -up 

517500 
2195 
2995 

930 AATARI®aoo a 400 
Personal Computer System 

ATARI 800 S750.00 
ATARI 400 S449.00 

ATARI 800 Includes: Computer Console, BASIC Lang. Cartndge, Education System Master Can ridge, BASIC Language Programming Manual, 800 Operators Manual w/NoteCook. Atan 410 Program Recorder, 8K RAM Module, Power Supply, TV Switch Box 
9958. 
Pe OY . 59900 
HT* 49903 'en- 6900 

ferae+5y.n.4eeCeH44 9400 
Ian 6159 

040V 

sk 
s.5e 
Sa Deoe4^ 
sue - 
59p 80^ 

a 
8e 
u 

5500 
II 03 
4200 
3100 
5500 
4200 
5500 
5500 

3590 Bab 197.04 
3500 5.4 40491 
3500 r r IN Nees Ceta 
55% 889.5 EMIT 99081.85 
0500 4Á9C 6P811.9.4 
3500 9045 49751 
9400 R 97.4 *may loca 15000 
nao IM 0.W Meca 9.71, 0303 
3504 OM. 
3500 9.61 0.4154 
3500 9e 91440,p 
3500 4919041 4890. 

3590 a.9 GA.. OW 
3590 NO. Ca.a41 r -£48669. 

TEXAS INSTRUMENTS 
18COR POR AlEO 

3503 
3500 
3530 

800 
1100 

503 

99/4 PERSONAL COMPUTER 
Supenor Color, MUSIC. Sound and Graphics -and a 
Powerful Extended Basic - All Built In. 

p 

$1099.00 
(k commodore 
I>,GD 

PET Low As $775.00 
250146 MOO 2073 Son41 lee I5 ens e 2911-164 975% 2040 Dal W De üM .111000 201.1641 On I/9.00 11.111E Use 3905 2011.700 115090 811 o 4EE ca 4995 7001.3309.9 1250% cm tee. 95% 2N2tlf .6A. ewe fll% 

COfPUCPuISE 

690 44 

a5e1 5.r9 

Nexus Instruments 
LANGUAGE TRANSLATOR 

THAT SPEAKS 
REF Lapse Md65 wM 
8urct8º 61 Jun 30 
The worlds 71r5, meddled 

' ~tram Ira15Ow to 

$174.95 
sentences 

A6P An. 3°OAD 527995 
5499. Tel 

LANGUAGE MODULES moo 
ENGLISH a SPANISH S 95 FRENCH a GERMAN 54 each 

The thermostat that uses m1CTOprOCe550, 
technology to save fuel and money. 1 

PROGRAMMABLEr.s~- 
TEMPERATURE _, 
CONTROLLER e : 

ACP PRICE ' i¡.: 
$69.95 
A fully automatic electronic thermo- - 
stat. Easy to Install and operate. 
Compare the cost TPI's temperature 
Controller IS the lowest priced elec- 
troniC thermostat on the market. 

SINGLE BOARD COMPUTER SELECTION GUIDE 
BOARD PROCESSOR ACP PRICE ENCLOSURE KIM -1 6502 169,00 Add 29.95 SYM-1 6502 239.00 Add 39.95 Cromemco 2130 409,00 N/A 
SD-SBC100 Z80 239.00 N/A AIM 65 6502 375.00 Add 49.95 
Cosmac Vip 1802 199.00 Inc. 

. P.O. Box 17329 Irvine, Calif. 92713 -7 FOR INTERNATIONAL ORDERS: Direct Order Lines: (714) 558-8813 1401 E. Borchard 1714)9530604 
(800)4854-8230 or (800)954-8241 546114 Ar 4,6Á9273s TWX:910'595.1565 

CIRCLE 43 ON FREE INFORMATION CARD 

a 



8K Static 
16K Static 
32K Static 

ADVANCED 
COMPUTER 

PRODUCTS 
STATI4 ¡RAM BOARD§ 
S-100 32K (uses 2114) 4Aa'tyt! 
ASSEMBLED Kit 11h4 

, 

45Ons. 499.00 45Ons. 469.00 
250ns. 539.00 25Ons. 499.00 
Bare Board 49.95 
Bare Board w/all parts less mero. 99.95 

5-100 16K (S-100 Compatible) 
Low Power 
2 MHz or 4 MHz 
Assembled 8 Tested 

2 MHz.... 5250.00 
4 MHz .... 5265.00 

*Mel 

WOW! 

450 ns. 149.95 KIT 45Ons. 125.95 
250ns. 169.95 250ns. 149.95 

Bare PC Board w/Data 521.95 
"Special Oiler Buy (4) 8K 450ns. Kits 5117 00 

The VISTA V-80 
Disk Drive System 

2346 more 00266 caoer7ty than 
TRS-00 
120 06y *.Canty 
40 men perch M NO CHARGE 

Style co;.... snteln 9 395.00 
Two dore semen, 9 770.00 
Foe dove rest.. 91450.00 
Two dove ude . 8 29.95 
Four don nDb 9 39.95 

THE VISTA V-200 FOR EXIDY 
09x19: Stanlrp .9 low .1 91199.00 

I6r. aw 5161.1 
6146 WI . 610 Sr 

01501120 6 }090 25.02 111900 
-w 1950 

9200 E172 9n, 2 6.. 25 6 150900 
66. 

1900 6 m 620 0 0!. 1201 152100 

WOO 1.32 WAG 363 C. 3260 19503 
on, 116 

DC -500 HARD DISK INTERFACE Al()4101 11 cromml:o 141001 
paT1 STSR.S 16C e TRS BO OtMw soon 

9.185 61 RMm1 I- win R.500 cae> - I0.5 50 62 I 
p61EOC61710.6Drw 

C.en 1600u 

-.5a o rw C6600 500Ca.-060041s1 150000 
OC 500 Con. - W. 150000 
m5oocee.-s,m 1500m 

LOW COST FLOPPY 
DISK SUBSYSTEM 

Shugart 801R Drives (2) 
VISTA Floppy Controller (S-100) 

Case Power Supply 8 Cable 
CP/hI Disk Operating System 
Assembled S Tested 51499.00 

SAVE 5300.00 ($1799.00 Value) 

WATANABE MIPLOT, 
6.4 can .pe.650mnVaec. 6606 10.0 pron. 
05 mm 00 m W1cr6 
g.nata w1b 04504 

64 60,222,60,222,.ocr6 

6 ,o021000. 4666 6601.. aaw 
. 5n. 

+9r aWíw.6.,..,on 51195.00 

IMS $TATIG Rl1! ST" P:.515- 
250 ns. 450 ns. 
5209.00 5189.00 
5449.00 5399.00 
$729.00 5629.00 

ANADEX PRINTER NewareLE 0651054 
Model DP -8000 compact, impact, parallel or 

serial. Sprocket teed, 80 cots, 
84 lines/min.. bi-directional. 
New only 5875.00 

DP-8000AP (for Apple)5875.00 

SPLEI SD SYSTEMS BOARDS 
TAKE 10% OFF? IUT A55EM 

500 100 562 Boro Como., 1292011 516500 $ 34900 
SIC 200 5.g* Bond Coma6e414M0í1 299 CO 39900 
Z150 510170 66. 
1.013 6024 002o 13,366 Boa 
......66200 II 
E60. 0 0111 roo' 
50100 CName, 5110 6 0/56 0 
60200 Computó soles 0/641( 

31909 4900 
33500 45900 
32500 42900 
11590 22500 

- 699500 
- 7º9500 

6800 MICROMOOULE5 PRICE LIST 
510001 N0 DESCRIPTION PRICE 
9600A 
9609 
9601 
9602 
9803 
9604 
9605 
9610 
9611 
9612 

. 9616 
9617 
9620 
9622 
962) 
9679 

1 96294 
9630 
9640 
9850 
9665 

5.12 Board 51ó00a 06. 149500 
*4.65.0 Sole 00 Como 168091 59500 
16 551 MrO.. Boa.d 17500 
Gro Cape 7500 
B 5. Morhr 9601 10000 
0o.9" 500064 27500 
DC Input Power 5uppr 32500 
U46 Pro10 Borro 3900 
8050. PrOC7Me.nore M.01e 49500 
B uee.ed U 9ry N4o Board 49 CO 
32K EPROM RAM 51.04 25000 
EPROM Prap mop Heed 25000 
16 óu.o.l Pa, 6.1 I 0 Modu. 295 00 
Sen.91.Par am I/O Module 32500 
5611 Static RAM 01004. 47003 39500 
32K Sta. RAM 45003 69500 
326 S1410 RAM 200175 69500 
GM 2aleneer 6600 
6-0011 7.099/2/2400 T.me. 39500 
B Channel0upe. Ser01 I/O Mod 395 00 

6e00eet Tape Con1610 55000 
96103 32,32 1 0 ...Mu. 27500 
96702 Cont. CIOsu,r Module 35000 

44N000U1A7(0 BOARDS Mao 4.42.0ó 

STORE 
st1 

APPLE/EXIDY/EXPANDO 
TRS 80 16K -UPGRADE KIT 

$54.95 TRS-80/APPLE $54.95 
MEMORY EXPANSION KITS, 

4116's, 16K (200/250 ns.) 
8 pcs for 554.95 

w/instructions 8 jumpers 
Call For Volume Pricing 

* Special: TRS80 Schematic $ 4.95 
* Expansion Interface Schematic 5 4.95 
* Expansion Interface Connector 7.95 

E 1-5.1aI! n .^:VOFY -K 'TS 
* Bank Selectable * Uses 4116 200 ns. 
* Write Protect ,}2 * Power 8VDC. t16VDC 
* Phantom V. -Es * UD to 4 MHz 

Expando 64 Kit (4116) Assem. 8 Tested Add 550. 
16K 5269.00 48K 5435.00 
32K 5349.00 64K 550500 

HAZELTINE TERMINALS 
SALE 8749.00 

168 1400 174900 6605500 1.08500 
9055 1110 5825 00 16611510 1"24500 
1.615 1420 591500 ~1520 5119500 

UV 00 prom eraser 
Model UVs-11E 569.95 
Holds 4 Eprom's at a time 
Backed by 45 /ears 
experience 
Model S -52T... 5265.00 

PG de 25..91 Industrial MOde1 

EMAKO-20.. Reg 5777.00 $599.00 
UNBELIEVABLE?! 
125 Can. 801pn-1.09021 
Formal UnI 96 ClWnc- 
1w- Upper/Lowe, Cele - 

43 50 9.5- Mesta. 
80 Cá/40 rd 9800 

wdrh FliI 96 0096. ASCII 

EMAKO-22 $799.00 
Prints a 132 Cot/llne Ava0la6/e with parallel Or se, al - 

Output at Same CRCs. 

MIKA 20 $1280.00 
947, 125 cps 136 chareCter%/Ime 
Full 15 width Super for 135)5,5066 eppbOatlon5 

repulnrlg large IBM format paper. 

BASE II PRINTER 
n col 00 l0Ped P..O., 

60 L 1,..02 Po. Sena. 
115/230 VAC.50 

00 0. 
72.80. % 120 a 
132 0,. 
.4296. 5.56 REG 564900 

/CO roce $575.00 
Oo1on -*r 6.6 566 E-06, 0920 

.40,ChM3 

.. . 55000 
Op6n s 6196 51906 Paw 06.6 6 Sph 3 . 5000 
00,06 -r T60a Fw ........ . .... . . . 5040 

Z -80/Z -80A/8080 CPU BOARD 
* On board 2708 * 2708 Included (45ons.) 
* Power on jump * Completely socketed 

2.60 Assembled and Tested 5185.00 
Z-80 Kit 5129.95 
Z-80 Bare PC Board 5 34.95 * For 4MHz Speed Add 515.00 

8080A Kit . S 99 95 
8080A Assembled 5149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 conn. 
reg 569 95. NOW 552.95 

SIEMEN'S FLOPPY SALE 
Special buy while SIEMENS 
supply lasts. 5429.00 
8- Drive with Double- SHUGART 
Density 801R 
90 Day Warranty $475.00 

ACOUSTIC MO EM 
NOVATION CAT, 
0-300 Baud 
Bell 103 
Answer, Originate $169.00 

DATA BOOKS COMPUTER BOOKS 
1980 C M..0ó 59 95 Inul .05 50 wow 718 
WIC TR D.I. 395 0*516540 w00 4º5 
550 L+.r 4 95 .0 80504 5104* 5 95 
5150 19.6 300 Nd, 0 395 AMO S.W. Data.. 4 95 
05005105 3.95 AMI MOB ,5) 0.14 395 
NSC 4.160 396 GI rpy15106. .495 
5116 01161.09 750 5610 004409 096006 4 95 r6 MC -5 55 5100.06 750 n -0640Conti 06 . 395 
1900,4 06601.E 60005 66 

115. Sala 
Intro n06 
Intro io 92pm Vol 1 . 

5606 .6p m, amlq . 

dpurnm.q 
ao 5 v. A Mo0a5r..w4 24/6096 

V.n1 So. Row 5.0o00 Derew 995,95.. 
info to 166. vol 

7 

8EO )55 

7 75 
60 7 75 

3590 1750 
76{19 e 50 

15 5.0 

619 0I1rt416 C66012711 500146 YL9 

8000,66.60694 66,0061. - 1)Y 11 95 
6p1.6ro6A51C . . >ea 895 

a.4M B0n6 5 Sh Gc0. ro CospuNn TK (195 
0060 M60n. Lapup 0916n...1. 6l 695 

.9r 0u aC0nW.Va v . T16 695 
Homo CO2n606 Vol a $6.01. - +566 11 95 
51646 5.66 . . . .. T9L 195 

Santa Ana, CA 92705 42 Tustin, CA 92680 
Showrooms, Retail, Warehouse Specializing in Systems . , (800).854-8230 or (800) 85443241 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 
Send 52.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user, 

MICROPROCESSORS 
20001 111 241 lo rMo 5109 00 
75002 16 0,10 0.4e . 649 00 

iap0 
1450 

l03650 695 
2050 It 95 
CD1002 13 95 
90600 - 5 50 
60000.4510, 1995 
5616 6055 14.95 
6905.1 1495 
2901 

a 
90 

29016 1a95 
2903446 Saw ti0r9 2995 
T515 990011 .49 % 
CP1600 3995 
6502 11 50 
65026 . 16 95 
III6100 . 2995 

11.75 
65000 2 0 116 1995 
65021. 1295 
5035 . .9 % 
6755 9 % 
n.e .. . 69 95 

8086 

ADVANCED SUPPORT 
ÁM9511 Anrl.. 0500.1.02 17500 
9512 N. Roc..* 17500 
9513 as, 7.89 7995 
429517 DMA carrito. 18 % 
AN519unenadn rut le95 

Z-80 SUPPORT CHIPS 
2110110 25 5100 075 
2000.010 406404 1295 
ZeOCTc 254406 575 
ZED -0C. 4 6454.. 1295 
360.0021 296404 .. 2995 
2806 DMA 0 M. 36 95 
299502/0 21 0204 .. 3595 
Z506SOO 404402 3940 
Z605100 26 M0, 3595 
606.561 40 6402 39 40 
263510/2 2.904.. 3595 
38050,2 411902 .. 3940 

8080/8065 SUPPORT 
0155/00501/O 2495 
5755 I/O wen Foam 64 96 
0202 900 Ram Con_ . 34 96 
5205/745 138 Decoder .. 3 % 
6212801 II, . 275 
6214 Panty In, .. 525 
82111 Bu. D46 ... 2 75 
e224 Cbn 066 .. 195 
52244146041 9 75 
11611.. Deer 395 

8,26 r 295 
8228 5y. Coned 550 
0236 So Car 550 
023t Rap Iq 
e15] id li,rw 16 95 
6255 1.ap 110 
e2571.o9 0510 1595 
5259 1795 
5275C Cawa16 .5995 

5279Pmp e.9.6 ,e95 

6800 SUPPORT CHIPS 
6510116.exrr, . 

' 

.475 
6e IA 20P . 595 
6621 P4 . 6 50 

aai:PsYi á5ee 5 512.8 Comm. Eaom. l9 
6545A4046504 CRT Cont 39 95 
6547 Color CRT 49 95 
5550 2CM . . 5 95 
0852 66 U.6e0 . 5 95 

6n 65fi0Mo6 .. 0095 
6662 661.00 II 95 
68710 I 00614.1 OSC 25 95 
5675 . 625 

90 &. 68. 2 95 
666466 . 19 95 
65047 . 24 95 

1521 500 M R. 25 00 
1822 5.3 256.4 RAM 16 95 
1524 CD 32 3 RAM 995 
1552 CDB Ello 1095 
1554uen . 1095 
1556 CD IA a% 
1557 CO 1. 095 

61 .. 1295 

6602 SUPPORT CHIPS 

STATIC RAMS 
1.24 2599 100 

71L02 45064 130 1 25 99 
210,02 250.'I 1 59 1 55 1 15 
2111 375 365 355 
21121 295 265 265 
2101.1 290 270 255 
21141.2500s 140461 095 750 650 

5005. 140461 550 5 25 4.75 
404425004 595 750 690 
4044460*. 595 595 4.75 
60442004 975 875 795 
106024902 795 7 25 125 
EDAM 48004 12 SO 11 PO 995 
51010E 7º5 795 725 
ÁM09140/40 1095 1025 º25 
42091803, 1295 1195 1025 
1101 1 95 t )5 125 
P2125/93425 14 5n.) 9º5 535 525 
55051x.2 00606 795 795 725 
65151x. I CM93 795 795 725 
745159 62 04 496. 395 325 250 
2147L0n..... 445160 19% 1.95 1695 

DYNAMIC RAMS 
n6Ml,o 1651,6 Rol 075 
6.018 4151 54 95 

1155.116an1 
1595 40504x. 110500 95 

4060 44 . 1 172 On, 4 95 
4096 411 . 1 116 On 395 
200240. 1116000 4 75 
4027 40 . 1176 Gal 195 

52éá iú55 64K L 495 
5270 495 RAMS 6605 7º5 

529aÓ0 1245 5175.00 éóó2 i 5ó 

SOCKETS 

POW 

I 141n 
Lowe11Mr1W 

99465 
151 

La6N 

5 5 11 
Gold 

45 

16 
9 

20 
36 
59 

59 
62 

18 
20 

24 
29 

59 
69 

M 
99 

22 
24 

24 
6 

79 
55 

110 
120 

25 
36 

43 
58 

0 
, 25 

n 49 
n 69 

40 60 140 n 59 

ZERO INSERTION FORCE 
6 IN 5.550 I 5 50 400.' 5102' 

LED READOUTS 
n n. II. rr 

bm1 300 4o Own G10 
Km7 300 6 Cw.n N6 

90351 p7 6 Caws Law. 
60501 500 6 C. Ca102..4R 
6905431.A 500 6 0u1m 466 
6010610 500 se Own on 
6509 5.6 G1.n 66 611 
6D530 500 Gan Cann 4196 
65e550 500 066 Lawn 16m 
998001500. 100 6 0a1m 4000 
409011110 100 6 Own 1066 
6052 7340 600 6 1.7 66e.442 
I6012 )3. 600 511 1. r sd ov 40 
159y52 7111 m 6 Cann .r6 
5U0f - Ar NrS.7 
19301 270 511 02.04 800.. 
11Lm9 270 511 a.... 96, 
UH 270 6 4. I...vw 

.421 320 6 N. 

.16104 270 6 061.6 
7. 4.3061 100 6 fawn Nn, 5 01 

61102 300 6 020, Nn, 516 De 
63061 300 6 4151101 

6304 300 6 Lawn Car. 05 LP 

49050 5G.0 G. Co. Nn, M.01 
440053 3. G. Conn on l/I M 
493051 300 6.2 O..0 a 6 o. 
4916 300 601. Cow, 4150 .90 D1. 

1802 SUPPORT CHIPS 61051 300 066 Co. on 60. Do 
40902 100 r lawn Nn, 6 M 
49104 D0, ,9.5 416 5* 6 OP 

4161[54 100,0 f 41 01 

6520 NA . 750 
652251. 1195 
0530602003004 06 2195 
6532 1995 
6551 995 

PROMS 
2705 250 09 625 
27016 650 n 750 
1702* 4 95 
2732 7195 
2710.59 2995 
271650.12V 2995 
775650 2995 
520310 13 95 
510400 1495 

5610 390 
SALE 16332.8 795 

2125115 512 61 05 1.95 
525123 32.4 90 
525126256.4 490 
525129256. A051 490 
625130513.4100 650 
62513 é 95 
525131 1 95 

1 625137 1495 
NOTE: WE .ROGMM 11025 

CHARACTER GEN. 
2513001 IDA Am., 9 SO 
251 3005 1591 1.60 1095 
2513-495.0 I'.* Lo.. 54 95 
510926572 1175 
510926571* I1 75 
10C120574 1450 
040026575 14 50 

UARTSF BAUD RATE 
4116020 00 1291 3 6 
495,013179 .7VI 4 95 
A951o11p1e 12 n 1491 5 95 
650015-0163 45,2 6 95 
TM5601I159 t2* ;5D 

2 5 
1066403 595 ; 350USRT 995 
651.e60rm 2.95 

1ni19R147:1 
1195 

4+0 0.1 45 
WO, 4' 
CO. 5016 16 95 

KEYBOARD ENCODERS 
0523'6 ,375 
95.3800 1375 

000065 
740922 95 
74C923 

919 

99 
N 
9 

199 
175 
115 

5095 
1195 

75 

7,55 
1095 
995 

00% 
596 
895 
125 
125 
115 
125 
199 1 0 
199 

i10}10 

}I 
210 

FLOPPY DISK I/O 
1771-01 f a M650,0 
016372 64 0.6 
1751 0.6 65416 
179101 DM.1 Fbop, 
61 705 Flop. 

4% 
995 

29% 
36º5 
4995 

A/D CONVERTERS 
8700 I NI *n.00 
6701 10 e0 *0500 
8703 8 01 15 
9400 Von 10 560 C. 
..50 34 D9a 13C006L6 

6 ee 
140e1e 5.t 
DACODUA 

1150 
23 00 
1350 

7 25 
1395 

3 95 
5 95 
595 

TV CHIPS/SOUND 
A0395091 6 Crme, 56 4 95 
4036515 C C6,660 295 
00386031 09046.446 66 695 
/0386061 *.65.e 6400 CALL 
*0396061 *0,000 601. 9 50 
*9300075 5690 6000 8 95 
AY 38910 Sou. GoMW. 1295 
5575477 n 50061 C»n..la 3 95 
615320/21 N 50+00 600 9 95 
1-0253039 00.20.4 395 
111156RFMoy160, 395 
16257100 NSC Co. TV 695 
M.57034066Ge4, 375 
192 a+/Á.6.o 595 
66Moe..n02 T995 

WAVEFORM GEN. 
8038 fun.. 0.17 3 95 
Mc40145C0 295 
YM566 0010 195 

492206 1169c6 6606 5 25 

SHIFT REGISTERS 
5006 0.25 50 

441150516 295 
0850605 00.41 128 2 95 

25101 0611 100 1 95 
284706180 495 
3341 0,6 4 95 
3351 40. 9100 77 96 
]35701.4C00 595 
9403 r8. 4 F 80 2495 
9a06 10 ar 50,- n0r 995 

CTS DIPSWITCHES 
Cr5206-2 175 C75206) 175 
C752015a 175 c752O6-e 195 
C152(6-5 1 75 0752004 1 95 
C75201E 1 75 005206.10 I 95 

CONNECTORS (GOLD) 
Sr OB2506653321 325 
w 092585.s4. 375 

W00. t16 
56 w/1100. S. 3l 50 . 2/44 Wryy SA. 0St 295 

3/e6 *AV N, MOT 5 50 
501100 5100 £d.. V da 06 495 
50100 5100 C6060 .2 195 

IC SPECIAL PURCHASE 
If 139019 0E0 N,6og M6 5 on e 95 
CM 7045 7646 51op9rcn 23 95 
CM7205CM05LEDS0w0.KM.n6 º95 
CM 7207 6006, 601.000 7 50 C17204S..en6 £ours 1595 

CL)ió09C5oCwne.6a 
95 

NW NO 11E13 14 95 
MC 146330 3'1 11y.140 Con..we. 13 % 
CL 8211 Von. R. .4 0 95 

05 1540e.LM 39r.n Op .n 0 3/1 00 
LM 10001. 16L r44 5re0e o 

6s 
3100 

LM r92044 AM 1.00 3/100 
LM leSON 0/64+6 re. IC 31 00 
LM 290041 O040 4s024.0 2/100 
LM 29015I0210.26 6.02 WO, 21100 

:1 2957N 6.6 60 V. Cr* 21199 
VJ-355040e9rDMM 2495 

*95.35074040,0904 995 
MEM 4963 Mo1P6 50o4. DerS,a 11 95 
17508 32 . 5 R. IM 56001 2 95 
G11546chrwWlMoan I49 
ULN 2006 7 6.aww. Dr..... 99 
10146 15 . 1 E CL 6. 9 95 
644 14505 64 Or 560 Ram 6 95 
1520/25 50 6377 125 
4901469 2'1 99 LM 387 1 25 

2e5014 Ce1c 3.199 14 3302 3/1 99 
7.559 Zr 99 LM 4558 31 99 

0055 .95 4104136 2/199 6323095 RC 4131 2/1 99 
61372 595 00045037 3995 

CON 5037 2995 

NAKED PC 
290 CPu I0n621 134 95 

9r0t60516cw RAM 0,mL 
34 

95 4 
165 50510 RAM 13116 25 95 
320 5460 9064 121141 29 95 
011 06. 127051 22 % 

n0o16 
5944 3000 

EaanPher.l 3495 
270E92716 E0000358C1 3000 

+r0. CA1c9 34 95 
ACPP9oro B6I3M Cr.,1 27 95 

00 N05 22 20 
h0v 

66a 

11003 11 .59 MB 29 95 
80P E.r.rb6 w00O2.., 18 % 

V.Oeo In1.64c.15541 31 95 
6461 1n1er1c. r55M1 31 95 
13l1d Morn.Bw.e 6vMCl 32 95 
956 466&,6 66C1 29 95 
564 1262, 34 95 ac .o..m.1 

56,6 CALL 

COMPUTER SPECIALS 

DISCOUNTS! 1 T 

Áo0,* II Pw./166 61195 990 

Emit 5 1 o.n.., 0/165 
4312 

%5 106%99 
c466049m Sn III 6990 6290 

1,4m 1330 CALL 60 ./ 
4c.wpn. 1995 1595 

1e51 1520 04010103 3295 2695 
Ana.. OP 5000 995 875 
Cer,.c.M0,o51 595 525 
5.604 0 120 99S 795 043 1349 1150 
MP62,02Pa31 u. 1055 599 
0051095404 795 735 

606.9II 895 754 
Men 808 999 750 

00 549 9 
TI 99/4 1150 1099 

. 12 92.602 149 138 

!'0 ,0oó 
% 737 9 890 

T.e.0om 5.050 375 349 
T4e246 T 200 595 525 
Seep 9' Moe,. 220 0619 

l6r2 
15. Mon. 295 249 

Oor 22 ken Mo.a 295 219 

FREE CASSETTE 

.m 
*579.,. al 500 00 pep 
492.9 6. 6266 

40n04 us.. worth 11995 

VISTA by VEREATIM 0156ETTE5 92.49 
100%CER'IFIEO ERROR -FREE' 

»mot IRIu Rqm 64I41140 516 

DPI OEScertryl ne190410 
52541 501 Lc. 65 m R 1A95 
52510 10.W15.065 6110 rt 1995 
52516 16105a0.0ry49 116 

M 414414V414414V1.01 IdM º. 
540 

.6 
90 560 91760 40 4'.5 3695 

5M 10 10 

II.o.1 
40 hams M95 

540-16 1 01.aa, 95 

5e lean Rae Need 6er9 Mkt 1102, e. 
5041 5o1 Satan SA450 00 52 695 

330 10 10 Me 444 saw 4695 
55915 16 5176.5 Y.o16ar26 66 
S11114t4414119911:1.6(1.141567. 
ne. Sc fa,eee 695 

0 1p5175n1655cnrt 695 6 16 N .R 5.0 16060 655 
r r0.5 OEIn4111Mm1 

1p10001 56 52.9 0269 376 
613100 11 31645 3.00 04.5 945 
605}41 56 86 66 3740 995 
0.50 0, 540 66 Sor 8ou 0..,4r 3740 95 

VOLUME DEALER PRICING AVAILABLE 

RETAIL STORES OPEN MON-SAT - P.O. Box 17329 Irvine, Calif: 92713 
1310 B" E. Edinger STORE 674 El Camino Real Direct Order Lines: (714) 558-8813 ' 

CIRCLE 44 ON FREE INFORMATION CARD 

u 

SOCKET SPECIALS 
14 Ian 90231. 1 35 

19. 0621 40 
20 an 6A. 2L 55 

20 Nn 0/0.21. 75 
40 an 0/.21. 1 45 
18 Nn .n 15 
22 661 15 
C611a wdun. 0609 

TERMS U14 M04 M/C VISA 
A16101 CA 00 COD COD .o.re. 
155 oloo.n C5692 0,6w 646 

0066.40a2vm a 5 
6602 4P6ro 

O,uOpMdr. 
TW. NI4MUM M 11000 P. 

p .rl 

SHINING UamSA a f1001a6i 
2 03 002 .66 add 300 102 506 
blYnaki ia w.dd 7. 16 tl6 66 es 000E61 Add 106 366 

band 
1...uro COO .5185M5 

626.49 'or ods So. 
ml 5260 

4 
ro 0 w2 ,. 

,.26011ro1mnd6,winW.w.. 
Mm104.29ba606.ror666e, 

ód p.60 mas 0/64 0.061 

e2 we ..en m. .Mhr 6o sue 

. FOR INTERNATIONAL ORDERS: 
1401 E. Borchard (714) 953-0604 - 

Santa Ana, CA92705 TUX: 910-595-1565. 
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S-100 MEMORY ADD-ON 

I , CO'PY1 f'VTE " g 
FULLY STNPIT OPERATION 7 * USES 2114 TYPE STATIC RAMSMS .8 WC INPUT AT LESS THAN 2 AMPS 
BANK SELECT AVAILABLE BY BANK PORT AND 
BANK BYTE 
PHANTOM LINE CUPABILITY * ADDRESSABLE IN 4K BLOCKS IN 4K 
INCREMENTS 

SOUND EFFECTS GENERATOR BASIC Kli 
ao« C".«(T LsECTtO«IC1 w.Et 1T 90 1(1(0[ TO MUD 'OOP M £0010 trrtcrt (s(+.roa NlTriour 1.9Es01.4 . rO.rU«(. N( SUPPLY TEu elrri .N0 117177 sou. CNI. Kus « CTC<0 «0 0+11100 4.ft seem PC emes mi. fCN(I.nT1C .N0 1.5101 I4t111uC11b,1, I 11 .0.R0 ...to IT ...sr ro .uno a C0«(a.rOe OAP." 

Oa//////eeee1111IIIIeee SP E u«0£ tOcargrlyE £1o(.a 1+IusCS, a0ut, [pul DDE1 40T .t 91. W01.01M u« ITC{ Oa nr" Ea9(1.Elufu.l 0.e You .POPS 00,.((s.1.0.0 ggn0otc 
1rDRf, plrCri a Ec, POPS, avEtv, 7i2222 M.«.1noa . 9Y 

.01 

basic 
023613 

17Nti<{r.c ao« ° OM7 55.95 
- IN2722 t+a4sltro' -- 7.23Llt .3. sac. 

It .p, "..E .N.(._ -4409 T"E 1171070 brie Y. MET .0 
Au .ris PC lo.a: .. Tlo«t ONLY. C23605 10.00 - StrobeTube 81rlgger ® LED 

2, 3-0 Flasher 
ü Kit 

.Ge calm Sp 49 

6VDC Xenon 
, 

m Digital r 
° Flasher - 7 IS Counting II Klt_y ̀ :/ i;I a Module 

\ la 

(5; ... ,J- 17º se.00 

120 VAC 
I 

Ii Wheel of i_ Xenon Fortune Strobe Kit y a 

-aaa00000GOG®000saaaa 
HIGH OUTPUT SILICON SOLAR CELLS ° .E wN mom E sum. LNt O< TriER rimo 10 IaO Ca.t mice CO.H+r llGril DIRECTLY INTO ELECTRICITY. E.C" CELL Ct«eOnIEL wlElr ,05 y00 .0 LESER..ES C1PR(Nr at £ri0,I« I(LO+. C0..1 0011f 1. atolll 000 +E vra,Tu n40 0000E00 ems. Is ,a r...L.EL 000 E MIRE.. 0Tri0R TYPES (RE .ITED I« oc! 

SI /E Cwelat 510L1 i PRICE ® 2" t/. C(µ l000 C2.150 11.75 - 2" I/I «Lt 250N. C20155 13.00 I" t ems S00«020156 15.50 ®®most« 
3" 1/3 ceu 300n.020157 13.25 3" 1/2 cal s00« pVSa S.sO 3" moss ems 750.0 C2.19 18.50 
6" +riolE Ca. 1.3 .os 02011D 110.00 

R(CNARGEALE AA RICADE 
USED -EXCELLENT CONDITION Cr. te 1 79 

Min,rnum Order 55.00 
PLa» include 51.00 for pon.r a -tt GRANEN vMa, Mc and COO .mood 

electronics Inc. Phone adora Ye welc0rne 

P.O. BOX 27038 DENVER. CO. 80227 1303) 781.5750 
Send for our free giant catalog of unique items ii! 

CIRCLE 6 ON FREE INFORMATION CARD 

PEE WEE BOXER FAN 

MC seWS 21o/F1 5lj-';S' 
11S VAC 3e CFOS , 
3 119"1111".1 w' ( " 7BIed. Fan 1; 

IN Z = ", 
NEW f13.50 Bach 

ALCO HEAVY DUTY 
MINIATURE SIZE TOGGLE 
Baled: lO amp. Vs 120 me 

Conlacls: solid ally. S.P.D.T. 
Body SioO 9116" Ma.. 

Cylindrical body M - high 
01.50 each epcib nand. alyl. 

1 

1' r 
"040 el 

N 
nsme 
,£y 1'sl,M 

0016o B.N«,ro .... . 
'OY1,o040 0010,1,90 RICT.lgoo 

8,000 mid. 15VDC 
A.I.I.1.oralymt 

Lrpe C.p.eity Small p.c.g. 
snr long I.11s.. dismal« 

S1.50 each 
MOUSE MARKED 
DARLINGTON TRANSISTOR 
sorely SO 55 WATi5 
Ó11N .00.w to 
PNP IA 111N.N 

11.116 Ps, 
'cos 

75< loch CASE 

DUAL 50KrSLIDE POT 
11MI leper 11.50 each 

__. 0 - 

3 inch long 24 mch MOM 
Nnobsfor s110e pots 209 each 

1OHM 175 WATT 
WIREWOUND RESISTOR 

S 
50K SLIDE POT 759 Each 
xncbseC, SIWF s..20,..,, audio leper VA" long. 1-118" dó. 

--_ 

.7- - 
3.1/2,,06 long 2.3/4 inch oar 

22144 EDOEBOARD CONNECTOR 
TIN SOLDERTAIL.156.300" 

gilII -=_,_ 
LARGE QUANTITIES AVAILABLE 

(1.35 uch 10101112.50 REED RELAYS 
115 VOLT D.C. 
NORMALLY OPENED 

CONTACTS:1 amp max. 
switch -2 amp max. cant 
BODY SIZE: approx. 1 Inch 
long w Inch high 

S.P.S.T. 1500 ohm coil 
SLIS each 

o.P.S.T. 1200 ohm Coll 
51.30 each 

3.P.S.T, 750 ohm toll 

PHOTO - FLASH 
CAPACITOR 

1100 MFD 330 VOLTS 

'.w{ 1y;{ 1 ...1,4" 
1J Ti .''.{ S1.50 Each 

3x5" OAKTRON 
SPEAKER 

3 o Magnet 
8011M Impedance 

, 11.50 each 82.50 
LARGE QUANTITIES 

each 

ALL ELECTROAICS 
905 S. Vermont Ave. SEND 

Los Angeles. CA 90006 
(213) 380-8000 

Sio,. A Warehouse Hours 
NAM-SPM 

Monday Ibru Frill.), 
SIurdy 

10 AM .3 PM 

CORP. 
FOR OUR FREE CATALOG 

TERMS 

Quantities Limited 
Man. Order 110.00 

Add $2.00 
Shipping USA 
Calll. P... Add 6N. 
Prompt Shipping 

CIRCLE 41 ON FREE INFORMATION CARD 

LONG PLAY 
10 HOUR TAPE ?+ 

RECORDER. 
Top quality AFDC cassette 
recorder, modified to provide 

.5 continuous hours of re- 
cording and playback of true --..E 14117 

fidelity, distortion -free sound 
on each side of cassette for 1/1111 
a total of 10 hours. Unit has ' - A 
many special built-in fea- 1 _ 

tures. TDK D -C180 cassette 
supplied. ONLY '$12500' , 

PHONE RECORDING ADAPTER 
Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone is lifted. Stops when you 
hang up, making a permanent 
record. Easily installed. No 
monthly charges. 
FCC APPROVED $24.50* 

VOX VOICE ACTIVATED 
CONTROL SWITCH 

Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 

2/ x 1'/A x 3/4" $24.95* 

Phone call Adapter 524.50', VOX 524.95', 1' plus 
51.00 ea. shipping & handling), 10 hr. Recorder 
$125.00' (' plus $4.00 shipping & handling). Cali 
fornia residents add tax. Mail Order, VISA, M(C, cod's 
okay, quantity discounts available. Money back guar. 
Free data. 

AMC SALES, Dept. 19 9335 Lubec St., Box 928 
Downey, CA 90241, Phone 1213) 869-8519 

CIRCLE 5 ON FREE INFORMATION CARD 

- k 

APPLE EXPANSION KIT 

16K 
LOGIC PROBE KIT 

Memory addon with,, Iii -I 
instructions 

$4750 

I.C. 
MeiSTER 

"1980"$49 
video 

1D 

'1795 / 

SOROC 
TECHNOLOGY, INCA 

$SQgN 
, $295 

8038C 
VCO Waveform Gen AGC wlSlne LW 

MORE CIRCUITS 
8038 VCO Waveform Gen.11 2.55 - -, - 4116 16kxl Dyn RAM (300ns) 6.00 

' With jumpers and ' 4116 16kxl DYN wat (200ns) 7.00 
21141. lkx4 Static RAM (45ons)4.75 instructions 21140 lkx4 Static RAM (25Ons1S.50 

OM 

CIRUIT SPECIALS 

741.3240 
741,5241 
74L8243 
74LS244 
74 LS37 3 
74 LS 374 
74S138 

0n. 

' 12900 f 
Leedex Corp. 

101111 450115 s(ngle.SV 

21141. 'It 
1024 x4 Static RAM(aJ ^ 

n 450 l J 

CONCORD. 

2.25 
2.25 
2.25 
2.25 
2.55 
2.55 
3.95 

TRS 80 
16K Memory Add.On 

$4995KIT 

comrónEnT` . LED INDICATORS FOR BOARD/RANK 

12" BLACK & WHITE :1911 SOUTH STATE COLLEGE ' ANAHEIM, CA. -92806 
« SOLDER 

ASSEMBL 

ON BOTH SIDES OF BOARD 

ED $ LOW COST VIDEO VISA MASTFRCNARCF MINIMUM 08/1851000 & TESTED 
CAECA ORMO P (714)931-0637 ' ADD SIM 108181 

fo MONITOR 
ND COD ' W. RICKS arid-ull OYH 12.700 t1petinistmi COnductoi50: CAI Ell ADD 6': California Computer Systems I. . . . 

DUST COVERS 

Apple Disk 
Apple Keyboard 
TRS-80 Keyboard 
TRS-80 Recorder 
TRS-80 Single Disk 
TR5-80 Double Disk 
TRS-80 Model Keyboard 

,h Pet Disk 
Pet Terminal/Comp 
Northstar Computer 
Soroc Terminal 

3.75 
8.75 
7.75 
3.75 
3.75 
6.75 
7.75 
7.75 

15.75 
11.75 , 

10.75 

2716 16 K EPROM 

$1950 

,Fyn%u 1 
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RAMSEY, . oa . 

ELETRONIC'S ' . 

, , . .. j = a ' f 

P.ARTS'-.WAREHOUSE 
" We now have available a bunc'h,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 

V1ded Modulator KII 
Converts any TV to video monito Super 
stable. tunable over ch a-6 Runs on 5- 
15V. accepts std video signal Best unit on 
the market' Complete kit, VO.1 $7.95 

Led Blinky Kit 
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 
52.95 

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, BN-9 

$5.95 

CPO -1 
Runs on 3-12 Vdc 1 wall out. 1 KHZ good for CPO, 
Alarm, Audio OsCillator. Complete kit $2.95 

FM Wireless Mika Kit 

Transmits up to 300' to 
1'I' 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 

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-I 
$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. TD -1 $5.95 

Unl 1 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 

Siren Klt 
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 

60 Hz Time Base 

$4.95 Runs on 5t5 VOC Low corren, 12 sma)1 t 
onin acwrcr TB4 Kit $S 50 

TB -7 Any 59.91 

ARTs PARADE 
IC SPECIALS 

301 
324 
380 
555 
556 
565 
566 
567 
741 
1458 
3900 
3914 
8038 

LINEAR 

011 
5.3s 

11.50 
11.50 

1 .45 
51.00 
$1.00 
11.00 
$135 

10/92.00 
1 .50 
5 .so 
$2.95 
$2.95 

TTL 
74S00 
7447 
7475 
7490 
74196 

S .40 
S .65 
5 .50 
$ .50 
51.35 

Resistor Asi t 
Assortment of Popular values - u 
watt. Cut lead for PC mounting, h" 
center, 'h" leads, bag of 300 or 
more. 

51.50 

Crystals 

3.579545 MHZ 
10.00000 MHZ 
5248800 MHZ 

51.50 
55.00 
55.00 

Switches 
Mini toggle SPDT $1.00 
Red Pushbuttons N.O 3/61.00 

CMOS 
4011 
4013 
40443 

4049 
4059 
4511 
4518 
5639 

50 
30 

$133 
,JO 

WOO 
nog 
61.39 
$1.75 

SPECIAL 

11C90 
10116 
7208 
7207A 
7216D 
7107C 
5314 
5375AB/G 
7001 

$15.05 
f 1.25 
517.50 
$ 5.50 

$21.00 
512.50 

5 2.95 
5295 
$ 6.50 

Earphones 
3" leads. 8 ohm. good for small lone 

speakers, alarm Clocks. etc 
5 toe 61.00 

AC Adapter. 
C,00d for Clocks. nicad 
ehargers,all 110 VAC plug 
one end 
115 vdc @ 20 rnA 
16 vac @ 160mA 
12 vac @ 250mA 

51.00 
$2.50 
$3.00 

Mini Speaker 
Approx 20. dram Round 
type for radios. mike etc 
3 ter 12.00 

Solid State Buzzer. 
small bulzar 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 turned coil. 
3 tums. 10/11.00 

AC Outlet 
Panel Mount with Leads 

4/61.00 

Car Clock 
The UN -KIT, only 5 solder easnectlons 

YrI.INYt , m 

PO BOX 10101 ' 

Rochester, NY ' 14610 
716-381-7265 

Call Your Phone Order in Today 
TERMS: Satisfaction guaranteed or money 
refunded COD ado S1 50 Minimum order 
Sb 00 Orders under $10 00 add S 75 Add 
Sao for postage insurance, handling 
Overseas add 150V NY residents add 7°, Ia. 

CLOCK KITS 
TOW old Ievorlles are hen ag sin. 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. 
Specify 12 or 24 hr. format 

20/ 

Here's a super looking, rugged aid accurate auto clock. which is a snap to build and 
install Clock movement is completely assembled -Kw only solder 3 wires and 2 

witches, takes about 15 minute.) Display is bright green with automatic brightness 
Control photocell - assures you DI a highly readable display. day or night Comes in a 

salen knish anodized aluminum Case which can be attached 5 different ways using 2 sided 
tape Choice or silver, black or gold case (specify) 

OC-3 kit. 12 hour format $22.95 
DC -3 wired and tested 529 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: 5.4x2 inches. Complete 
kit, less case (not available) 
DC -9 $34.95 

Under Dash Car Clock 
12/24 nose clock in a beaubfui plastic use Natures 
6 rumbo RED LEDS nigh accuracy (001%l. easy 
3 wire hookup display blanks with ignition, and 
super instructions Optional dimmer of uomelic+try 
admits drsp'ay to ambienl tight tenet 

DC -11 clock wilt, mfg bracket $27-s5 kit 
OM -1 dimmer adaptor 02.50 

Add 51000 Assy and Test 

Video Terminal 
A complettly sect -Contained stand alone video terminal card Reguees ono, an ASCII keyboarder -to TV 

set lo become Compieoeierminal wit Feature ire singlesv supply 0101 Controlled sync and baud 
rams 1,0 96001 Complete compute, awe keyboard control or curb. Parry error control and ersp'ay 
ACCpts and geneeles feria. ASCII plus paradel keyboard input Tr* 6416 is 64 char be 16 unes won 
scrolling upper and lower Case lopiional) and tras 55-232 and 2Orne loop wilertece on board fits 
K)ude sockets and Complete doddm.nu 

RE 6416, termina) Care kit (add 560 Ob for weed unid 
Lower Case Option 
Power Supply 
PF Madame, krt 

1189 ss 
$13.95 
sr 4.% 

se ev 

Audio 
F re scaler 
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 t d jt 
PRESCALER 

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 
Wen into and specs 1151.00 
0 Hole gaiun Beads 141.00 

CAPACITORS 
TArrleLilM 
OVped Eeoq 
1 6 PF 264 ant 05 
I 6 PF 26v a/.l.e 
72 PF 26y win e 

ALUMINUM 
EleCtrolyrK 
1000 of 16V RadW 4.50 
500 uf 200 Arel aso 
ISO uF 16V Atrial 6/91.00 
lour 15v Rader 10/11.00 

DISK CERAMIC 
Ot tev die 20111.00 

1 16V 15151.00 
001 16V 20.1100 

100 00/1100 
ca716V 20/11.00 

READOUTS 
END 3594 -CC $5.00 
FRO 397/5ta 5-C A 1.00 

MAN 72/HP7130 33-C A 500 
HP rest .43 C A 2.00 

8 Pin 
14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

Sockets 
10/62.00 
10/62.00 
10/62.00 

4/62.00 
4/52.00 
3/62.00 

OC-DC Conceder 
5 vdc input prod -9 vdc @ 3 

me 
9 vdc produces tS vdc@35 $1.25 

Ceramic IF Fitts.. 
Mlrn ceramic Seers 7 KHz 
8. w. 455KHz 51.50 ea 

25K 20 Turn Trim Pa $1.00 
1K 20 Turn Trim Pot S .50 lr Trimmer Caps 

Sprague - 3-40 pt 
Stable Polypropylene 

.50 ea. 

TRANSISTORS 
2193904 NPN 
2N3906 PNP 

2144403 PNP 
2.44410 NPN 
2N.916 PET 

2NSa01 PNP 

1111.00 
1111.00 
111100 
1151.00 

4111 00 
111/1° 

2198026 441.00 
2143771 NPN 5.lwoe 11 s0 

2145179 UNF NPN 152 00 

Power Tab NPN 40W 3/11 CO 

Power Tea PNP COW 3/1 W 
MPF 102/2NSa514 . 6.10 

NPR 3904 Type .10/52 s0 
PNP 3106 Type 50/52 So 

213055. ..t.M 

2192640 UJT . . ..5/62 00 

Diodes 
5.1 V Zener 20/$1.00 
1N914 Type 50/61.00 
1KV 2Amp 8/61.00 
100V 1Amp 15/61.00 

Crystal Microphone 
Small 1" diameter 'A"" thick 
crystal mike cartridge 5.75 

Mini RG-174 Coax 
10 ft. for $1.00 

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 511.95 

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 S at 1 Amp. Excellent load 
regulation, good filtering and small 
size. Less transformers. requires 6.3 V 

to 1 A and 24 VCT. 
Complete kit. PS-3LT $6.95 

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. 
SO for only 69.00 10 for $2.00 

Coax Connector 
Chassis mount 

BNC type $1.00 

I volt Bantry Cups 
Nice qualey Clips S for $1.00 
14" Rubber Grommets 10 for 51.00 

25 AMP 
100V Bridge 
$1.50 each 

Mini -Bridge 50V 
1 AMP 

2 for $1.00 

Rene e.g 
Asst or Choke disc Caps lard resistors 
trarNetO,, diodes MICA ups et 
sin by (100 041 11 M 19 bag IMO pct 55.50 

Connectors 
6 pin type gold contacts Ica 
mA-1003 car clock module 
once .75 ee. 

78MG 
79MG 
723 
309K 
7805 

$1.25 
$1.25 
$.50 
$1.15 
$1.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Leds - your choice, please specify 
Mini Red, Jumbo Red. High Intensity Red. Illuminator Red 1/61 
Mini Yellow. Jumbo Yellow. Jumbo Green 6/51 

Shrink Tubing Nubs 
Nice precut pces o1 shrink sae 1" a'A- 

shrink to '4" Great for splices 50/51.00 

Mini TO -92 Heat Sinks 
Thermalloy Brand S for $1.00 
10.220 Heel Sinks 3 la 51.00 

Verectore 
Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range - 

.50 leech or 3/11 00 

Opto Isolators - 4N28 type ® $.50 ea. 
Opto Reflectors - Photo diode * LED 1911 $1.00 es. 

Molex Pins CDS Photocell. 
Molex already precut is brrgth of 7 Perfect I Resistance vanes with tght, 250 ohms to 
for 14 pin socket, 20 stripe 10,11 00 over 3 meg 3 loe $1.00 
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571710019 
SN7401N 
5N7402N 
SN/403N 
SN7404N 
5N7405N 
5N/406N 
5N7407N 
5N7a06N 
SN7409N 
SN7410N 
SN7411N 
5N7/12N 
SN7413N 
5N7414N 
SN7416N 
5N7417N 
SN74AN 
5N74217y 
5N1422 
5.7423N 
5N7425N 
5N748N 
SN7427N 
SN7429N 
SN7430N 
SN7U2N 
5N7437N 
SN7431N 
5N7139N 
SN1410N 
SN7441N 
519 744219 
5N74üN 
5N7444N 
SN7445N 
5N1416N 
SN7447N 
5N7445r9 
519745074 
5747451N 
5N7453N 
SNM54N 
5N1459A 
5N7460N 

7400 TTL 
5N7470N .29 
5717172N .29 
5N7473N .35 
5N747119 .35 
SN74RN .49 

5N7476N .35 

5N74AN 5.00 
5N7480N .50 
5N7482N .99 
SN7413N .69 
5N7s05N .89 

5N74416N .35 
5N7189N 1.75 
5N7N0N .45 
SN7491N .59 
5.749219 .43 
5N7493N .43 
5147494151 .65 
571749571 .65 
5N74%N .65 
SNIN7N 3.00 
5N74100N 1.8 
5717410719 .35 
5N74109N .59 
57474116N 1.95 
5.74121N .35 
SN74122N .39 
5N74123N .59 
5N7418N .49 

59741871 .49 
SN74132N .75 
5N74136N .75 
SN74141N .79 
SN74142N 2.95 
5N74143N 2.95 
5N74114N 2.95 
5N711üN .A 
SN71147N 1.95 
5.74144N 1.29 
SN74150N 1.25 
SNI4ISIN .59 
5N74152N .59 
5N74153N .59 
5N74164r9 1.50 
SN74155N .79 
SN74156N .79 
5N74157N .65 

Tr" 
5N11160N .19 

5N74161N .89 

5N1416119 1..96 

5N74163N .89 
51914164N .89 
5N71165N 89 
SN74166N 1.5 
5N71161N 1.% 
5N74179N 1.59 
SN7/172N 6.00 
5N71173N 1.8 
5N74174N 1.03 
5N74175N 1.00 
5N1U76N .79 
57174177N .A 
5N74179N 1.95 
5N74110N .79 
51974181N 1.95 
5N74162N .79 
S2/741MN 1.95 
5N74185N 1.95 
5N7410671 9.95 
SN14188N 3.95 
SN71190N 1.8 
SN71191N 1.8 
5N74192N .79 
5N71193N .19 
519/1191N .89 
5.74195N .69 
5N74196N 89 

5N74197N .89 

5597419819 1.49 
5N14199N 1.49 
519745200 4,95 
5N74251N .99 

5N11219N .79 
5N74283N 2.8 
5N74284N 3-95 
5N74285N 3.95 
5N71365N .69 
5N1436619 .69 
5N74367N .69 

5.74368N .69 
SN74390N 1.95 
5N74313N 1.95 

JEWS PROGRAMMER 
2704/2708 EPROM PROGRAMMER _-__ .lyT.D.w,e...,sRp-.r 

oY1seºrl .iIM17.W n..4)n.lr:rrerr 
ns 

FPRpaI ...4 tom..Y.eaYa ...r 4eve..44 

+werEN... u...l-.e.+e...ar 
iX 4 ...1 

. 1 . : . \ .. .wati+.a.Iw..IM.M wrr.. 
IN 

ww-.a. 
Mo.1...e-. u.w1e1:1 11M M. ylan.4...N.r.ew.M..-+M1r 

.a:::I:... ..:°.»r..^...1r.e....sN r.. .alrs 11.441.11..11111 
r.1a1a w.a..r y.M.anYw.M.3avJ1w..111.110 

.Mr.1.a 
T. Awe MOM ..anp.w. .n em..w w...r.e.. w.e..a.. a.OFINw... corn. ..nr.aro.mmvr Woe.. lot ns awaNaw TM EPROM w b ww..W I.u a. w.ab..re .w63a u bon 4 pn-ag...ed EPROM 

RAM....e4 Thn 
to oR.rr..... nar.o-w.rwM.rwMd...nNlei.m.eM,yn..m.mn.. 

.a11wi 4163e M P41np nM wNm ,4 11,. arm nl not rww.y. T. 48800 Poeew. roma.. r.sa..e/Be1,a 
126 IC and .1.e1.e pa*, upo.... 1v, .ev, 12v d 2ev, im. r...wanal 84.6304 VW sEort.m swaa...m 6.1.1 

JE608 KIT $399.95 
JE608 Assembled and Tested $499.95 

DISCRETE LEDS 
XC556R .20)' red 5/S1 MV50 .085" red 6/51 XCIIIR .190" red 5/51 
XC556G .200" preen 1/51 XC209R .125" red 5/51 XCIIIG .197' green 4/51 
XC556V .206" yellow 4/51 %C109G .125" green 4/51 XCIIIV :190" yellow 4/51 
XC556C .203" clear 4/51 XC209V .125" yellow 4/51 XCIIIC .190' clear 441 
XC22R .203" red S/51 XC526R .185" red S/SI 
XC22G .207' green 4/11 XC526G .165" preen 4/S1 
XC22V 307' yellow 4/11 XC516V .105" yellow 4/S1 INFRA -RED LED 
M V 1OB .170" red 4/51 XC526C .185" clear 4/11 1,9"0 W.( 1/16" flat 5/51 

C044309 
CD1001 
LD4002 
C(34006 
C 04001 
C 04009 
C04010 
CD1011 
C04012 
C04013 
C D4014 
C D1015 
CD4016 
CD4017 1.19 
CD4016 .99 
CD4019 49 
CD4020 1.19 
C04021 1.39 
C04022 1.19 
C04023 
C D40N 
CD4025 .23 
CD4026 2.% 
CD4027 .69 

.39 

.39 

.39 
419 

.25 

.49 

.ñ 

.25 

.49 
1.39 
1.19 
.59 

.29 

.79 

CMOS 
C04028 
C04029 
C 0403) 
CD%% 
CD4010 
C D4041 
CD4542 
C04043 
C DA541 
C 04046 
CD/017 
C01011 
C 04049 
CD4050 
CD4051 
CD4051 
C D1066 
CD%59 
004060 
CD1056 
C D40% 
C01069 

.89 
1.49 

.49 

.99 
1.49 
1.19 

89 

1.79 
2.50 
1.35 

49 

.69 
1.19 

1.19 
2.95 
9.% 
1.49 

39 

.45 

CD4070 55 
C04071 .49 

CD4072 19 

CO4016 1.33 
C[N011 .39 
C04082 .A 
C04093 .99 
C031098 1.19 
MC14409 14.96 
MCI4410 11.95 
MC14411 14.95 
MC14419 4.95 
MC14433 13.95 
MC11506 .75 
MC14501 .99 
MCl4562 11.95 
MC14583 2.49 
C04508 3.95 
CD4510 1.29 

CD4511 1.29 
C04515 2.% 
C0%30 1.29 
C 0452 1.29 
C0499 2.8 

TYPO 

MAN 1 

MAN 2 

MAN 3 

MAN 4 

MAN 70 

9349 18 
MAN 72 

MAN 74 

MAN 82 

MAN 84 

MAN 3670 

MAN 3630 
MM 3640 
MAN 1610 

MAN 4640 
MAN 4710 

MM 4730 
MAN 4740 
MAN 4810 
0404 4840 

MAN 6610 
MAN 6630 
04,4 6610 
MAN 6650 
MAN 6660 
MAN 6680 
MAN 6710 

DISPLAY LEDS 
I0Ú911/ 67 
Cannon 63030-784 .270 
5 a 7 Do Mx7(.44 300 
Common Camdde1N .125 
Common 04608,4 .187 
Common 50004.5(00 .300 
Corm. Mode Mo. .300 
Canon Ano0-red .X0 
Comm 4.40-884 300 
Common on Mow yelb. 300 
Common 4IO4-o410. .300 
Common 5n592ax5e 300 
Common 00ode cro 98 s 1 .300 
Common Canoe -orange 300 
Common An840-aa4ge .300 
Common anode 0849. .400 
Common 1300e-759 00 
Common Arose -red z 1 .400 
Common 41YN0-r84 .400 
Common Mode 0410. .400 

Gammon 40004 0.0.0 .100 
Cannon Ar*0e-war9e.0.D. 560 

Common Anode ,0(4198 8 1 .560 
Comm Canna.-ornge.0.D..560 
Common Comae oranges 1 .560 
Common MN0-aange .560 
Common 0.0á0-0m898 560 
Comm Amw-90-31). .560 

PRICE 

L% 
4.95 
.25 

1.% 
1.25 
.99 
.A 

1.25 
.49 
.99 
.49 
.99 
.99 
.99 
.99 
99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

TYPE POURIT7 
049 6730 Comm Mode -r84 8 I 
MAN 6740 Common C479000 -50-D.0. 
MAN 6750 Common C27048 8 z 1 

MAN 6760 Common Modee-red 
MAN 6780 Lwow Gino.de-(N 
01701 Lorranm 000áe.(4 z 1 

01704 
31707 

01720 
01741 
01746 
31747 

05749 
31750 

01331 
19070 
660351 
7163359 

0140533 

/90507 
5082.7730 
HOSP-3400 
9357.3103 
5082.7300 
5082.7302 
5082.7315 
5082.7340 

Common 356340-884 
Common Mod.0-N 

Common Goode -0-N 
Common 41ná. ed 

Common 6n00e-lod z ' 
Common 4.notlured 
Common Ca0ode-n41 z I 

Common 0.465596 
Cannon 463038.eá 
Common Gram 
Common C.M04 z I 
Common 0463oá8. 
Common 0110307905001 
Cannon Anode 1435101 

Common Mow red 

Canon Mop *N 
Common Cam.. 459 

4 4 7.01, 0080413p 
4 7 S. 0.80.LNOP 
00811419. ó,4..r (811 

4 a 7 501. O9á-Nlu0eom6 

PRICE 

99 

.99 

.99 

.99 

.99 

.99 

.99 
1.49 
1.25 
1.49 
1.49 
1.49 
U%9 

69 

.99 
.75 
.99 

.99 
.99 
1.50 
1.50 

19.% 
19.95 
15.00 
22-50 

A V 39100 
AV -5-9200 
AV -54500 
AV -52376 
H00165 
71C922 
74C923 

O 47045 
ICM7205 
ICM7207 
ICM7206 
ICM7209 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dlailar 
Rape t07 01411.8 
CMOS Clock 

000.1410, 

Keyboartl Encoder (p keys 
Keyboard Encoder (16 key E 
Keyboard Encoder 16 keys 
Keyboard Encoder 20 keys 

ICM CHIPS 
CMOS Precision Timer 
CMOS LED Stopwatch/ Timer 
Oscillator Controller 
Seven Decide Counter 
Cbd Generator 

514.% 
34.% 
1.95 

44.95 
7.% 
7.95 
6.8 

24.95 
19.95 
7.50 

19.95 
6.% 

MCM6571 
MCM6571 
MCM6575 

NMOS READ ONLY MEMORIES 
128 0 9 X 7 ASCII Sh1M *TM Greek 
128 X 9 X 7 Math Symbol 6 Pictures 
126 X 9 X 7 Alpha Control Chan Gen 

13.50 
13.50 
13.50 

1L074CN 
11.19404 
71./96CP 
11C90 
95690 
4433 
MK50240 
OS0026CH 
111308 
84905320 
1.1145330 
ID110/111 
MC 1443319 

MISCELLANEOUS 
Quad Low Nose b1-100 Op Amp 
Switching Regulator 
Suple Stanching 5,e9W074108 

(»4de 10)11 Pleswkr 
HI.Spee0 Dmde 10/11 Preso4o, 
Photo -Darlington Opt -I501407 
Top Octave `rag. Generator 
5Mhz 2 -phase MOS clod doer 
_27- red num. osplay w/lnle9. lops chip 

2.49 
4.49 
1.75 

19.95 
11.95 
3.95 

17.50 
3.75 

10.95 
14.% 

419 Digit DPM Logic Bbd (Special) 3.95 
354 Digit A/D Convener Set 25.00/se1 
314 Digit A/D Convener 13. 95 

11150613 ISO -LIT 1 

Photo Transistor 0910 -isolator 
(Same as MCI 2 or 4925) 

491 each 

SN 76477 
SOUND GENERATOR 

3enerate5 Comps Sounds 
Low Power Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 
AY4-8500-1 and 2.01 MHZ Crystal (Chip 8 Crystal 
O 010003 score díspiay, 6 games and select angles, 616.7.95/Set 
65205 18.40 
09270 4.40 
XR215 4.40 
05320 1.55 
0Rá555 1.50 
X0555 .39 
06556 .99 
00567CP .99 
X05670 1.25 
XR1310P 1.95 
010146905 3.55 
097456 1.95 
001489 1.95 

EXAR 
2E220688 16.95 
601800 3.20 
092206 4.40 
902207 3.85 
X112209 5.20 
6112209 1.75 
X52211 5.25 
09 272 4.35 
1102240 3.45 

x4 
002556 
002567 
003403 
X04136 
004151 
004194 
X54202 
004212 
X94558 
X54739 
XR4741 

1.50 
4.25 
3.21 
2.99 
1.25 
1.25 
3.95 
1.45 
3.60 
2.05 
.75 

1.15 
1.47 

74C00 .39 
74CO2 .39 
74C04 .45 
24008 .19 
74010 .39 
74C14 1.95 

74C20 .39 
74030 .A 
74C42 1.95 
74C44 2.19 
74CÁ .89 
74014 .09 

74C00 
14C85 2.49 
74C90 1.95 
7/C93 1.% 
74C95 1.% 
74C107 1.8 
74CI51 2.90 
740354 3.00 
74C157 2.15 
14[160 2.43 
74C161 2.49 

74C 163 
74C164 
74C173 
74C192 
71C193 
14C1% 
74Cº22 
74C923 
74C98 
74C926 
80C% 
10C97 

2.49 
2.49 
2.60 
2.49 
2.49 
2.49 
7.95 
6.3 
8.95 
8.95 
1.50 
1.50 

RCA LINEAR 
CA30UT 
CA2023T 
CA3035T 
CA303JT 
CA3p16N 
CA3059N 
CA3060N 
CA3000T 
CA308IN 

2.15 
3.25 
2.44 
1.35 

1.30 
3.8 
3.25 
1.25 
2.00 

CA3002N 2.00 
CA7013N 1.60 
CA%Y6N .85 

CA30e9N 3.75 
CA3130T 439 
CA3110T 1.8 
CA3160T 3.8 
CA340IN .59 
CA3600N 3.50 

CALCULATOR 
CHIPS/ORIVERS 

MM5725 12.95 
MM5131 2.% 
OM8864 2.00 
0M846S 1.00 
DMW87 .75 
0.0149 .75 
9374 7-5e9. 
LEDdrlve 1.50 
MM530) 4.95 

CLOCK CHIPS 

MM5309 4.95 
MM5311 4.95 
MM5312 4.95 
MM5314 4.95 
MM5316 6.95 
MM5311 9.95 
MM5369 2.95 
446153/7/1996x4.95 
CT 7001 6.95 

MOTOROLA 

MC1106L7 4.95 
MCIIOILJ 5.75 
MC1439L 2.95 
1.1C3322P 2.95 
MC3061P 3.50 
MC4o16174416I7.50 
MC4021P 3.95 
MC40%P 4.95 
MC4044P 4.50 

78MG 1.75 
5.M106e1 .99 
LM300H ./0 
LM301CN/H .% 
LM302H .75 
LM304H 1.00 
LM305H .60 
LM307CN/H .35 
LM301C N/H 1.00 
LM309H 1.10 
LM309K 1.25 
LM310CN 1.95 
4M311N/H .90 
LM312H 1.95 
LM317K 6.50 
LM318CN/H 1.50 
1.M319N 1.30 
LM320K3 1.35 
LM320K3.2 1.35 
LM320K-12 1.25 
4M320K-15 1.35 
LM320K-11 1.35 
LM32015-24 415 
LM320T3 135 
LM320T3.2 1.8 
LM320T4 1.8 
LM320T-12 1.8 
4M3207 -IS 1.8 
LM320T-18 1.8 
LM120T-24 1.8 
4M323K4 5.95 
LM324N 449 
LM339N .99 
1.5.1340K3 1.35 
LM340K3 1.35 
LM340K-1 1.35 
LM340K-12 1.35 
LM3%K-15 1.35 

LINEAR 
L M310K-18 1.35 
L M340K-14 1.35 
LM710T3 1.8 
LM340T3 1.25 
LM340Tt 
LM3%T-12 
L M310T-15 1.25 
L M340T-18 1.8 
LM310T-24 1.8 
4M355N 1.00 
LM370N 1.95 
LM373N 3.8 
1.1.431/N 4.00 
LM35ON 
LM3BOCN 
LM35IN 
LM382N 1.79 
NE501N 8.00 
NE510A 6.00 
NE529A 4.95 
NES31H/V 3.95 
NE -5364 6.00 
NE5% 6.00 
NE544N 4.95 
NE550N 1.30 
NE586V .39 
NE556N .99 
NE560B 5.00 
NE562B 5.00 
NE56SN/H 
NE546C N 
NE567V/11 .99 
NESAN 4.95 
LM703CN/H .W 
45170919/14 .29 

1.25 
1.25 

1.8 
.99 

1.19 

1.8 
1.79 

1.151710N .79 
LM711N .39 

1.M723N/H .55 
45871371 1.00 
461739. 1.19 
LM711CN/H .% 
LM111-14N .A 
4M747N/N .79 
LM746N/H .39 

1.1.11310N 1.95 
4M1458CN/H 59 
MCI418N L% 
MC1489N 1.95 
L M14%N .95 
LM1S56V 1.75 
MCINISCP 3.00 
L M211IN 1.% 
451290159 2.95 
4513053N 1.50 
4403066N 1.49 
1_513900N (31011.59 
LM.3905N 419 
L M3909N 1.25 
MCSS98V .59 
50388 4.95 
LM76450N .19 
)515ICN .39 
75452C .39 
75453C .39 
75451CN .A 
75491C .79 
75492CN .19 
75/93N .89 
75194C. -89 
RC4136 1.25 
RC4151 3.95 
RC9194 4.% 
RC41% 1.49 

8 pin LP 
14 090 LP 
16 Din LP 

B On LP 
20 pin LP 
22 pin LP 
24 Pln LP 
26 Pin LP 
36 DIn LP 
% pin LP 

LOW PROFILE 
(TIN) SOCKETS 

1.24 7549 50103 
.17 .16 .I5 
70 l9 .l5 
.22 .21 .20 
.29 .20 .27 
.34 .32 .30 
.37 .36 .35 

38 .37 .36 
.45 .44 .43 
-60 39 .58 
63 .62 .61 

SOLDERTAIL 
STANDARD (TIN) 

1.24 2549 50100 
14 pin 5T .27 .8 .24 
16 pin ST .30 .27 .8 
18 pin 5T 35 .32 .30 

24 pin ST .49 .45 .42 
21 pin 57 .99 .90 .11 
% pin 57 1.39 1.26 1.15 
40 pin 57 1.59 1.45 1.30 

e pin SG 
14 pin 5G 
16 pin SG 
M pin 5G 
24 pin 5G 
28 pin SG 
36 pin SG 
X pin 5G 

SOLDERTAIL (GOLD( 
STANDARD 

1.24 25-49 50100 
.39 .35 .31 
.49 .45 .41 
.64 .49 .44 
.59 33 -44 
.79 .75 .69 

1.10 1.63 .90 
1.65 190 1.26 
1.8 1.59 1.45 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
1-24 154 50100 

8 pin WW .59 _51 .49 
10 pin WW 69 SJ 51 
14 pin WW .79 -73 17 

16 pin WW 05 .77 .A 
18 pin WW .99 .90 .01 
20 pin WW 1.19 1.08 .99 
22 pin WW 1.49 435 1.23 
24 pin WW 439 1.26 1.14 
26 pin WW 1.69 1.53 1.38 
35 pin WW 2.19 1.99 479 
40 pin WV/ 2.29 2.09 1.89 

TYPE 

111746 

115751 

14751 
19753 
111751 

114757 

19759 
14959 
19%5 
145231 
1115234 

195235 
145235 
145212 
145245 
19456 
14458 
164954 
144001 

DIODES 
VOLTS W 

3.3 406n 
5.1 10011 

5.6 40ám 

63 100. 
ene 1000 
9.0 40001 

12.0 4000 
0.2 400m 

15 4000 
5.6 50063 

0.2 5000 
6 8 500. 
71 5030 

12 5000 
15 5000 
25 100 

150 70 
110 104 

50 PN1 AMP 

MICE 

4/1 00 
4/1.00 
4/1.00 
1/1.00 
4/1.00 
411.00 
1/1.00 
4/1.00 
4/1.00 

A 

28 
20 

2e 
2e 

6/1.00 
8/1.00 
5/1.00 

12/1 00 

TYPI 
41002 
44003 
111U01 

144005 

44006 
51007 
53600 
N1148 

54151 

4.1733 
41734 
44735 
94736 
91:11 
N4742 

44744 

41183 
91104 
91105 

91166 
91180 

00116 W 

100 PP/ 1 AMP 
200 09 1 AMP 
400 491 AMP 

600 P4 I AMP 
800 RV 1 AMP 

1000 Ply 1 AMP 
50 7900 
75 100 

35 100 
5I le 
5.6 1. 
6.2 1 
6.8 I 
1.2 le 

12 1. 
15 le 

50 P1V35 AMP 

100 1.9 35 AMP 
150 PN 35 AMP 
200 79 35 AMP 
100 PTV 35 AMP 

SCR AND FIN BRIDGE RECTIFIERS 
0360 164 46 4026 5091518191 
C361.4 354 M 6009 SCR 
24238 1.64 á 3006 500 
1104 580-1 121. 52N NV BRIDGE RFC 
MOO 550-3 124 r. 7009 nN BRIDGE RFC 

C10511 .50 TRANSISTORS 
1.475405 .30 293685 .09 
4475106 5/1.00 MJE 3055 1.00 
11597 8/1.00 243392 5/1 00 
71598 6/1.00 243390 5/1.00 40.09 1.75 710567 3/1.00 
40410 1.75 043568 4/1.00 
13073 1.75 443569 4/7.00 
28918 1/1.00 117536384 5/1.00 
2422194 2/1.00 54953702 5/1.00 
2422214 4/1.00 793754 5/1.00 
21122224 5/1.00 93153704 5/1.00 
P112222 11.519 7/1.00 243735 5/1.00 
2423694 4/1.00 1053705 5/1.00 
11752369 5/1.00 243106 5/1.00 
292494 4/1.00 1453706 5/1.00 
247906 4/1.00 243707 5/1.00 
242907 5/1.00 2143711 5/1.00 

210121A ,85 
292925 5/1.00 2937250 1.00 
84E2955 135 2143772 2.15 

2113053 2/1.00 243823 1.00 
2143903 5 1 00 

2143934 
243905 
243906 
24%13 
2114123 
1444149 

PN1250 
244%0 
241101 

7744401 

241403 
2514409 

295086 
245067 
245048 

245089 
245129 
795134 
171451371 

245139 
245210 
245449 
095951 

PRICE 

12/1 00 
12/1.00 
12/1 00 
10/1.00 
191.00 
10/1.00 
6/1 00 

15/1.00 
12/1.00 

20 

20 

21 

21 

20 

1.60 

1.79 
1.70 
1.80 
3.00 

S1 95 

1 95 

50 

1.95 

1.95 

4/1 m 
4/1 00 
411 00 
3/1 00 

6100 
1/100 
4/1 00 
411 00 

4/1 00 
4/1.00 
4/1 00 
5/1CO 
417 00 
4/1 00 
1/1 00 

4/1 00 

5/1 00 
5/1 00 

X1.00 
5/1 CO 

5/1 00 
32 00 

3.9 00 

74L500 
74L501 
741_507 

741.503 
74L504 
76_506 
741.501 
74L509 
741.510 
744511 
741-513 
744514 
744515 
741_520 
74L521 
744522 
74L526 
744527 
741.529 
711_530 
714.532 
744537 
741.510 
74L512 
4L547 

.35 

.35 

.% 

.42 

.42 

.35 

.12 

.35 
.75 
.59 

1.8 
.% 
.35 
.35 

.35 
.35 
.35 
.35 
.% 
.42 
.45 
.% 

146 
i.% 

74LSOOTTL 
741_551 
714551 
741_556 
744573 
741_574 
74L575 
7.14576 
741.578 
744543 
741.509 
744586 
745.590 
744592 
74L593 
744595 
714546 
7445107 
741_5109 
741_5112 
74L5123 
74L518 
7445132 
7445136 
7145130 

.29 

.29 

.29 

.51 

.54 

. 

.54 

.49 

I.W 
1.50 

.51 
,71 
.90 
.90 
.99 

1.15 

.51 

.54 
1.50 
LOS 

.99 

.59 
l.% 

7445139 1.05 
7445151 1.05 
741.5155 LOS 
7445157 1.05 
7445160 1.15 
741_5161 1.39 
741-5162 1.8 
7445163 1.39 
741-5164 150 
741.5175 1.8 
7445181 2.49 
74L5190 1.39 
7445191 1.39 
7445192 1.39 
741-5193 1.39 
7445191 1.39 
741-51% 1.39 
744.583 1.25 
744587 1.05 
741.5258 1.75 
745.5260 .83 
744525 .90 
741.5%7 .A 
744538 .75 
7445610 2.49 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

ASST. 8R 

10 0004 12 0000 15 OHM 18 OnM 11 OHM 
5 .4 17 000 33 0101 39 000 07 0060 56 OHM 

W OHM 82 OHM 10O OHM 120 001 190 OHM 
5 e.. 180 000 220 OHM 270 0007 330 0007 390 0038 

470 01107 560 01114 650 OHM 120 0161 1. 
5 ea. 1.20 1,51 1.80 2.26 2,76 

3.3. 3.91 4.75 5.60 6.6. 
51.. 6.20 loe 135 15k 154 

22N 27e 330 304 4711 

5 ea. 561 688 625 1001 1201 

1505 ,808 2291 2701 3301 
5 ea. 3901 763 569( 6119 1200 

IM 1.24 1,S14 1.860 2.2M 
5 eo 3.300 3.910 4.714 5.65 50 PCs 1.75 
Includes Resistor Assortments 1-7 (350 PCS.) 59.95 ea. 

50 pC5 51.75 

50 PCs 1.75 

50 Pa 1.75 

50 pa 1.75 

SO Cs 1.75 

50 003 1.75 

CAPACITOR s5900g7 ol CORNER 

510.00 Min. Order - U.S. Funds Only Spec Sheets - 258 
Calif. Residents Add 6% Sales Tax 1980 Caulog Available - Sala 41P stamp 
Postage - Add 5% plusS1 Insurance (1f desired' 

amero 
ELECTRONICS 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAV ROAD, BELMONT, CA 94002 

8/80 PRICES SUBJECT TO CHANGE 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

CIRCLE 23 ON FREE INFORMATION CARD 

10 P1 

nw 
47 pr 

I0001 
710p1 
470 71 

.00101 

.0022 

.0047m1 

.0101 

.1/155 

.15(159 
-22/359 
.33/354 
471359 
.W/160 

1.0/369 

17/509 
1,0504 
3 37505 
4.7/80 
1OR56 
13/soy 
22!!SV 
22,101 
47/259 
11905 
100059 
100/50V 
220259 
,70150y 
70/239 

1000/16V 
2100/16V 

19 149E 1.21L Lei 1.1_2,2.05 

04 .03 .0010Ü3 1.1_2,2G . 
.05 .04 .03 .004761 .05 .01 .035 
.05 .0. .03 .01,4E .05 .04 .035 
.05 .04 ,01 .02261 .06 .05 .04 
.05 .04 03 .08761 .06 .05 .01 
.05 .04 035 .16E .12 .09 .075 

184 4057 810.811 Mil 047501005 
.12 .10 07 .07219 .13 .11 .00 
,12 .10 07 .04701 .21 .17 .13 
.12 .10 07 .101 .27 .23 .17 
.12 .00 .07 .22nd .33 .27 .22 020\ 0119E0 TANTALUM 11n1D1 CAPACITORS 

.5/35V 
7Í É 2.2/350 

.41 .33 .8 
.39 
.39 .31 35 3.3/25V .53 .43 .34 
.39 .31 .75 4.7/756 43 11 41 
.39 31 35 617riy .79 .63 .W 

ÁÍÉ15RSy 1.A 1..39 
.3 226V .50 

Yl0714URF 111111111504 ElE[T00lYDC CAPACITORS 
AMalle84 0N1111.44 

.15 13 .10 17/250 .15 13 .10 
,16 .14 .11 1.7110'7 16 14 .11 
.11 .12 .09 1.0/160 .15 .13 .10 
.15 .13 .10 1.0/551' .16 .14 .11 
.15 .13 .10 1 0/104 .16 .H .11 
.16 .14 12 4,7/164 .15 .13 ,10 
.17 ,IS .11 4.7/566 ,15 .13 .10 
.24 .20 .11 1.7/50/ .16 .14 ,11 
.19 .17 .15 10965 .74 .12 .09 
.25 .21 .19 10/154 .15 .13 .10 
.24 .20 .18 10/589 .18 .11 .12 
35 .30 .25 17911' .14 .11 .14 

.32 .11 .25 103254 .19 .15 .14 
45 .41 .38 100553 .24 .10 .11 

.53 .19 .27 100904 35 .10 8 

.59 .50 15 170/160 .23 .17 .16 

.70 .62 .W 470/550 .71 1e -26/ 

MIEN 



ULTRAVIOLET 
INTENSITY 

METER 
by BLAK-RAY 

TWO MODELS: 
LONG WAVE 

AND 
SHORT WAVE 

Meter consists of a sensor cell attached to 
a compact (3" x 314" x 3") metering unit. 
Can be hand-held or placed directly on 
surface for measuring. Can be used re- 

motely, while connected to a meter hous- 
ing by a 4 -foot extension cord. Two 
models available - one for long wave 
and one for short wave ultraviolet. Read- 
ings are in microwatts per square centi- 
meter. Weight: 1 lb. 

Completely assembled (includes sensor 
cell, reduction screen, extension cord, 
contrast filter and certification report.) 

J-221 LONG WAVE 
(300nm-400nm) $242.00 
J-225 SHORT WAVE 
(200nm-280nm) $260.00 
=SG CONTINENTAL SPECIALTIES 

Proto Clips 
t/ ' 14 PIN CLIP PC14 .... 5 4.50 

y 16 -PIN CLIP PC16 .... S 4.75 
24 -PIN CLIP PC -24 .... 510.00 

j We» 40 -PIN CLIP PC M .... 516.00 

Proto Boards \ 
. 'a 'ti9, 

1 

PBt, 517.95 
PB-100 19.95 
P17.101 22.95 
PB-102 26.95 
P8-103 44.95 
PB.104 56.95 
P8.203 99.95 
PB-203A 155.00 
P8-203A-Kh 131.00 

MICROPROCESSOR COMPONENTS 
14aI16no4 SUPPORT DEVICES 

70300 CPU 5 795 
8212 7 le Iroul/ONON 325 
8214 Poona: Imrru5 Control 5.95 

7277 6-ammn1 Bus Orant 3.49 
8224 Cock Generator CAA. 3.95 

9226 Bus Div. 3.49 
8228 System Conh04.Aus Driver 4 95 

8238 System Conroe. 
8251 Proº Comm.. 1/0IUS 011 

9253 Prop Ime1v9 1101, 

8255 Neg. Pe10n. 18 )PR1 

8257 Prep, 00, Control 
8259 Prop Interrupt Comr9 

8/006100 SUPPOR7 02V/C85 
916300 4PU 514.95 
14C6802CP MPU ken puss and Ram 24 95 

MC6710An 1210e Sate Ram 595 
4416821 P.np0. Inc.. Ad9p1(MC68201 7.49 
416028 Pmnt, Interrupt Controller 12 95 

9108316e 101488 &l (1001 (0168030-81 14 95 

0166850 ~tenon Comm. 041017, 7.95 
1106852 Synchronous Serial Data Mot. 9.95 
916860 0600 Dos oleW 0100001 12 95 
MC6862 2403 Dos 4oOu1M0, 14 95 
0178404 Ouao 3 SOB Bus Trans. (908626( 125 - MKR9PR0CE 5501 [RIPS- W SCELU.6EOUS - 

5.95 
1.95 

14.95 
9.95 

19.95 
19 95 

22907901) CPU 

78047801) CPU 

CDP1802 CFU 

2650 MPU 

6502 CPU 

5035 6-&t MPU enxod, RAM. 1l) ones 

08465 CPU 
T515990113L 16 Be MPU elwdeare, mullpy 

Owl 
50111 0E6151E05 

4015000 
141450311 

01015040 

405060 
945131 
4950168 
25047 
2517 
2522 
252, 
2525 
2527 
2528 

2529 
1532 

37.1 
1915670 

Due 25 en Dynamic 

Dual 50 Be Drumm 
Olga 16 91 51st. 
Dual 100 82 Sher 
Due 61 Be Sc ams:Igor 
500512 679 Dyrumk 
1024 Dyn,mlc 
0.32 Br Sate 
Doll 132 9d Staar 
512 50ík 
1024 Drumm 
Dual 256 Be SUM 
Dual 250 Sate 
Dual 240 Bo Sant 
Quad 80 B0 Slane 

Fee 

40. 97p0e1 119 (n55ta1e) 

YICROPROCISSOA MANUALS 

9.260 User Manual 

M-C0P1602 User naive 
M-2650 User 70790 

57 50 

750 
560 

22513121401 Charade Grer9wlunmf case) 

251&7ó2n pw,oer Gewxodlorr rase) 

2616 CollIder Genaro, 
5145230N 2048.&t Rees 0ny Memory 

1101 25681 
1103 102401 

RAMs 
Sum 
Dsnmec 

59.95 
9 95 

1095 
1 95 

210116101) 25604 :0110 

2102 102401 Saar 
21L02 102491 shoo 

217g81711 25604 0199 

2(12 25644 itetc MOS 

2114 102494 31460 450n5 

21111 102444 314e 4500 0k 90*e, 
21144 702404 0106 30000 

102404 Rate 300ns low power 

156x4 Sam 
5290/107 409601 Dynnvc 
7489 7604 Slot 
745200 25681 Static situ. 

513.9 93,21 25681 51.10 
15.95 ÚP0411 40 Dynamic 16 pan 

19 95 (41x9027) 
19 95 UPD416 IOU [Hums 16 p0 25001 
11 95 (964116) 
1965 íM54014. 46 Sane 
19 95 4591 

10154045 102484 0791 
.9.95 2117 16.36401 05n'R 35001 

Movt Our641 

21111.3 
5101 

5.50 MM5261 71ü1 DynMnc 

.50 

.50 

.50 17024 

50 27161N1EL 
.79 1952516 

3.95 (2716) 
4 95 71052537 

195 2706 
.99 2716 T.) 161x-' EPROM 

'Requ45 3 0111909. -59. 950, 110 2.95 
2 05 

4.00 
4.00 
2.95 

6.95 
749 

01161 
A.1.5-1013 300 6A51Q 5 95 

6301.1)7611) 1024 

6330-1176021 256 
62523 3258 

25115 4096 
025723 3218 

4156 512 
74188 256 
745287 102. 

Tram, kW, 
Ooen C &pour 
Open Collector 
&poor 
7.607 
TT1. Open Gawp, 
m Open Cow. 
sane 

PR04 5 

51 ..9 
.99 

3 95 

1.75 
1 95 

3 95 

4,95 
795 

10 95 

1095 
17.95 

7.95 
4.95 
7.75 

45 295 
4.95 

7.95 

14 95 

1495 
9.95 

471.00 

2048 FÁ405 55 95 

16,- (PROM 59 95 

16x- EPROM 24.95 
leoores urea 959 por. wool 
4Ax1 EPROM 39.95 

86 (PROM 1095 
29 95 

14.95 

3..9 
2 95 

3 95 

19.95 
3.95 
9 95 

395 
2 95 

The Incredible 

r4Peainywhlstle 103" 

$139.95m~ Only 

104 Pmnnnne 700 is twat* 011790(01. eats 10 rid how 1940 ape 0,11010 

01100 5000 requirements for d9 recorder and e n able to 80008nó) directly with 

10015. morn and 1lmmnal 4 7.0000ne ' hamming' and temmun0t0m. In 

,0ó01n, a M1w of 011560 adcUmMlh and 5s 80:n win ron'oreason. ready haler 
parts 
D.1 Trenmmittien Mein« Frpuenty-SOP 640.. 191149079 15W4upt9 

seecta*el 
AllaIrnmar D,1s Rr. 300 SOaP. 

eau l0rmal Asynmrp0us 5.991('hum to nun 1x,11 rp010 
,AAAAA, elm 410 ALVAI 

Reaerw Cha.r1 De...as s 1025 04 for space. 2225 415 for man 
rum ml C .... 1 Peahens. s.1ctane La. (normal) . 1070 space. 

1170 marls Ito . 025 gate, 2125 man 
Rennie Sentient, -46 ddn rcousleaW cooped 
Transact Lew: -15 den, nmrnl blust110e Iron -6 dim 

0 20 nm 

0.[m 041110, Tommie. 
eieguen0, 

reference aul.1alkally adlums ,o 
Mow IOr opermm ó1701m 180110t and 2403 0, 

04111 On. 1nun,a. FIA 65.2320 or 20 7914 current loop Parent: es 

0Ko15aaaa and 101 -own 
Peer Renremems 120 VAC, singe prase. 10 Wets. 
Pn1.01 All 0m.ó1013 mount on a 5007 5' Of 9- 

ennlee worn Ward N component, 6*101d 
Posen/ a 0DM Amin O6*uror, Frequency COu6M M./Or ()scenes 01 ro 11,15. 

TRS-80 
16K Conversion Kit 

Expand your 414 TRS-80 System to 16K. 
Kit comes complete with: 

8 each UPD416-1 (16K Dynamic Rams 1 250105 
Documentation for conversion 

TRS-16K $59.95 

Jumbo 6 -Digit Clock Kit 
Four .610"ht. and two .300"ht. 
common anode 11,01.ys 
Uses MM5314 clock 08040 

Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut case 
115VAC 00er17100 
12 or 91 hour operation 
Includes all OOm0Onents, case and wall transformer 
Step, 69. x 304 x lb 

JE747 $29.95 
_ Bright .300 ht. comm. eath 

1 ode 011p1.v 
Uses 515563 14 clock chip 

-_s_ 

1I;Od S Itcheshold mor hours, minutes 
and haca modes 

Hrs easily et 20 It. 
Simulated5VAC walnut use 
115 VAC operation 

J E701 
12 Or 24 h,, operation 

Incl. ell 
ch., 

mponenn, use d 
wall t6%" or mar 

Sin,: 6%' a 3.1/-1/ 8" x 1%" 

6 -Digit Clock Kit $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink 3' .--- 1\-:=-...1 
provided. PC board con- 
struction. Provides a solid -- k 
1 amp @ 5 volts. Can supply up `I 
to t5V, .9V and .12V with . 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 339" 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: 3t," x 2" 9/16"H 

JE205 $12.95 

Function 
Generator Kit 

Provides 3 basin 
wevefMm.: One, 
menu a and square 
wave. Freq, range 
from 1 Hz to 100K 
He. Catput amp)f- 
tude from 0 voles 
to over 6 volts 
(perk to peek). 
Uses a 12V supply 
or a 16V split sup' 
ply Includes chip, 
P.C. Board con 

--11 poneets & in.t,u0- 
tions. 

JE2206B ...$19.95 

DIGITAL 
THERMOMETER KIT 

.Dual sensors-ewltching control for In. 
door/outdoor or dual monitoring 
Continuous LED .8" ht. dlaples, 

Accurec y : It. nom9.1/ 
40C [01ó0T 

S.t for Fahrnh.it or Celsius reading 
Sim. eanlnsa1 case AC wall adapter Incl. 

Sla.: 3.1/4"91a6.5/8"W 1.318"D 

JE300 $39.95 

DESIGNERS' SERIES 
Blank Desk -Top Electronic Enclosures 

A1 
High strength epoxy molded 

/ + end pieces In mocha brown 
finish. 
Siding rear/bottom panel for 
seevece and component \C 

v 
cessibility, 
Top/bottom panels.080 thk - alum. Alodine type 1200 
Ranh (gold tint color) for 
best paint adhesion after 
modification. 
Vented top end bottom 
panels for cooling efficiency. 

Rigid construction provides 
unlimited applications. 

CONSTRUCTION: 
The `DTE" Blank Desk Top Electronic Enclosuresare designed to blend and complement 

today's modern computer equipment and can be used in both industrial and home. The 

end pieces are precision molded with an internal dot (all around) to accept both top and 

bottom panels. The panels are then fastened to :G" thick tabs inside the end pieces to 

provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 

bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 

tact. Different panel widths may be used while maintaining a common profile outline. 

The molded end pieces can also be painted to match any panel color scheme. 

Enclosure 
Model No. 

Panel 
Width 

8.00" 
10.65" 
14.00" 

PRICE 

$29.95 
$32.95 
$34.95 

JE610 ASCII 
Encoded Keyboard Kit 

w \ 

The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 

with an industrial grade keyboard switch assembly 

(62 -keys), IC's, sockets, connector, electronic compo- 

nents 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 characters, upper and lower case ASCII set. 

Fully buffered. Two 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 TTLIDTL or MOS logic arrays. Easy interfacing 
with a 16'pin dip or 18 -pin edge connector. 

JE610 (Case not included) $79.95 
Desk -Top Enclosure for 

JE610 ASCII Encoded Keyboard Kit 
Compact desk sop enclosures Color -coordinated de- 
elgner's case with light ten aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardw.re. 
Size: 314"H x 14%"0/ a 8%-D. 

DTE-AK $49.95 
SPECIAL, JE610/DTE-AK PURCHASED TOGETHER 

(Value 5129.90) 5124.95 

510.00 Min. Order - U.S. Funds Only Spec Shoats- 254 

Cal O. Residents Add 6% Sales Tax 1980 Catalog Available- Send 41d stamp 
Postage _Add 5%plu s S1 Insurance (B desired) 

ameco PHONE 
ORDERS 

WELCOME 
ELECTRONICS' (415)592.8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

8/80 PRICES SUBJECT TO CHANGE 

CIRCLE 24 ON FREE INFORMATION CARD 

JE600 
Hexadecimal Encoder Kit 

e--- - - 
FULL 0 -BIT 
LATCHED OUTPUT 
19 -KEY KEYBOARD 

The 1E600 Encoder Keyboard Kit provides two separate 

hexadecimal digits produced from sequential key entries 

to allow direct programming for 8 -bit microprocessor 

Dr 8 -bit memory circuits. Three additional keys are 

provided for user operations whh one having a bistable 

output available. The outputs are latched and monitored 
with 9 LED readouts. Also included isa key entry strobe. 

Features: Full 8 -bit latched output for microprocessor 

use. Three user -define keys with one being bistable 

operation. Debounce circuit provided (or all 19 keys. 

9 LED readouts to verify entries. Easy interlacing with 

standard 16 -pin IC connector. Only +5VDC required for 

operation. 

JE600 (Case not included) $59.95 
Desk -Top Enclosure for 

JE600 Hexadecimal Keyboard Kit 
Compact desktop exclosure: Color coordinated de- 
signer's case with light tan aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardware. 
Size: 31"H x 8%"W x 8%'0. 
DTE -H K $44.95 
SPECIAL, JE600/DTE-HK PURCHASED TOGETHER 

(Value 5104.90) 599.95 



DON'T 
MISS THIS 

SURPLUS 

Kn. 
"SELECTRIC" RS -232 TERMINALS 

Built by Datel or Dura for CARTERFONE. off -lease, 15" cer- 
y: riage, self-contained power supply, solenoid driven and 

RS -232 I/O. USED, "AS -IS" (may need some service). Incl.: 
Replacement line cord, schematics and some info Unusual 

i Bargain, Complete I/O typewriter. IBM Model 735 Printer 
(sorry, no choice of case style) Over 400 In Stock, 

BCD Code Selectrlc Terminal ONLY *489.00 N 
Correspondence Code 
Seleclric Terminal ONLY *549.00 

Printer Refurbishing Ich á out. cleaning & adlustnemtl Add 580.00 
Add 52S 00 to cove axle cost. SMpo d via truá collect 

12 -INCH VIDEO MONITORS 
:.j:: 1 12" (diag.) screen, BNC. composite video input. contrast 8 p:., 

:::: brightness controls. held. by Motorola: rebuilt by OEM, then .[} released. Features 80.24 character tuning, includes 
tt: } schematic 8 adjusting info. 

1id;. Model No. AM 35147 Only *99.00 

SURPLUS DAISY TERMINALS 
:'. Diablo 1650 RS232-C TERMINALS. Features. metal daisy i 

wheel, 40 cps, 10 or 12 pitch, 88, 92, or 96 character wheels, .)~ 
:3; 110, 300,600 and 1200 Baud I/O. self -diagnostic. 256 Charac- 

ter buffer. Diablo (Zero.) quality, switch -selectable ASCII ':1 

i. or IBM 2741 (Correspondence) lane protocol, 132 columns }`rk 
@10 CPI, 158 cel's. @12 pitch Best of all, these are NEW 8 

i. UNUSED? Hytype II mechanism. .j:l. 
DlsDlo 1650 RO Delay Terminal NOW 
Regularly Over 55,000.00 ONLY *3995.00: ' 

tr_ 

Use rote.. 
... 

or VISA \ 
NI 

niüre, 
NQ 

We u. all o Salas 
rviaRut 

when 
Inn nn 

arrives 
Fn rica r.vr inn 

Lea 

, R::.4R:: R: PPR'¡i 
. ::: rr:::t:: :;Tim : :dW;: ... 

KSR DAISY TERMINALS 
Over 100 Sold' These exciting refurbished KSR terminals fea- 
ture the Diablo 1200 HYTYPE Daisy Wheel Printer. Self-con- 
tained keyboard, power supply. I/O interlace board 8 a qual- 
ity drop -wing typing table with chrome legs 8 casters. Uses 
various plastic replaceable "daisy" wheels. Features include: 
10 8 12 pitch, 6 8 8 vertical Imes/inch. RS -232-C. 110. 150 
& 300 Baud 10. 15 8 30 cps. ASCII protocol, text and PLOT 
mode with 1/60" hOrd. and 1/48" cent't, spacing, keyboard 
or computer plotting. Includes pinfeed bidirectional platen 
for IS' paper. 8 unique case design for easy read -ability. 

This Exciting Daisy Terminal Is Only.... 51500.00 
Price includes shipping crate 

Phone Orden Welcome. 
ouamnies are Limnea. 

Prices ate 
.o Associates, Inc: 

Newton, N.H.'03858 (60 

Sublecl to Change, 

3)382-5179 

CIRCLE 53 ON FREE INFORMATION CARD 
L. 

010 11. 
%-1MI .%0 Gvvim - 

Come on, treat yourself -and save money, 
too. Subscribe to Radio -Electronics today, 
and make sure you get all the most interest- 
irlg, most exciting and authoritative electronics 
reporting in any magazine, month after month. 
Don't miss a single one of the upcoming Issues jam- 
packed with new -equipment test reports, projects to 
build, servicing ideas, and news of solid state, com- 
puters, hi-fi, hobbies and everything electronic. Save 
money, too -as much as 55. off the newsstand price 
when you subscribe to Radio -Electronics. Come on, you 
deserve it -check off the money saving offer you prefer 
on the handy coupon, and start enjoying Radio - 
Electronics every month. 

LocI.- 
_ 

011;t11 
I 

. 

cdr 

Get The Authority -Every Month 
Name (Please print) 

Address 

City 

State Zip 
Indicate the offer you prefer: 

1 Year -12 Issues ONLY $13.00 
(You save $2.00 of newsstand price.) 
2 Years -24 Issues ONLY $25.00 
(Save More! $5.00 off newsstand price.) 
Payment enclosed (send two extra issues per year) 
Bill me 
Check here if you are extending or renewing your subscription. 

Extra Shipping: Canada $3.00 per year, 
all other countries $5.00 per year. 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., 
P.O. BOX 2520, BOULDER, COLO. 80322 

40H0 

T 

IULLEI ILIC1UICS P""°112111" ooX 
o;1z;r J 

oY crnnJ TX 750,f0 
NPN HIGH VOLTAGE 1.59 

VCEO = 450 VDC IC = 3A (5A Peak) 
FOR TV HORIZONTAL SECTIONS. HIGH 
VOLTAGE REGULATORS 
REPLACES: 2N5076, 2N5077, 2N5838, 2N5665, 
BDY94, BU126. 25C2121, 2N5840. 2SC1046. 
2N5466. TIP556 AND MANY OTHERS. 

LM3046 (CA3046) Transistor Array 75 
RCA 40430 400V 6A TRIAC TO -66 75 
CA3086 RCA Transistor Array 80 
LM567 Tone Decoder e9 
CD4046 PLL CMOS 99 
LM3302 Quad Comparator 89 
2SC1849 High Freq NPN TO -92 6/1.00 
MPS A20 NPN GEN PUR 8/1.00 

Sound Effects 
- 

insembly manual, pr4remming mart 
freeborn It runs on 9V battery (not i 

well ariv a small *peeler directly. or to 
stereo wen incredible results' ISpeake 

Kit $18.50 
The SE -01 is a Complete toil that 
Ponleins all the in to build a w 
Programmable sound effects 
general. Designed around 
the new Texas Instruments 
SN76477 Sound Chip, the 
board provides banks of MINI 
DIP switches and pots to 
program the various com- 
binebons &Me SLF Oscillator. 
VCO, Noise, One Shot, and 
Envelope Controls. A Ou ad Op 
Amp IC is used to implement 
an Adjustable Pulse Genera- 
tor, Level Comparator an 
Multiple. Oscillator for even 

r 

versatility The 3'4" 5- 
PC Board features a prototype 
are. to allow for user added 
Circuitry Easily programmed 
to duplicate Eeploslone, 
Phasor Guns. Steen Trains, or 
almost en Minns number of 
other s unds. The unit has a 

multiple of applications The 
low price Includes all parts. 

s. and detailed 76477 chip spec,- 
ncludedl. On board 100MW amp 

unit can be connected to your 
r not included) 

76477 CHIP IS INCLUDED: EXTRA CHIPS $3.16 EACH 

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 D/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 I0% vol Jos in both full lead and PC lead devices. All 
new. first quality 

(Asst.) 200 pieces.200 

NEWS MUSIC FOR YOUR EARS 
Bullet's Electronic Music Maker" KR has a single 28 Pin 
Microprocessor Chip with ROM fret has been 
programmed to play the first 6 to 10 notes dt the 25 popular 
lunes listed below. Each tune can easily be addressed 
individually or played sequentially at the push of a button. 
The 3 chime sequences ere activated at any time by 
separate switch closures so when used as a doorbell one 
door can play songs while two others lid I play different 
Chimes. The unit has a 5 watt audio Amp and will run on 
either 12VAC or 12VDC. Optional 117VAC transformer is 
available. Construction Is very simple, words with any 8 or 
16 ohm speaker, or horn speaker. (Not Included.) Tunes 
can be remotely programmed using a singly rotary switch. 
(not included), if desired. 

Complete Kit 516.95 Transformer 51.35 
(For operation on 117VAC) 

Tunes. Tor wWurn Tell SIal lei u(aht bona, Star Spangled Benner 
Yank. Ddodle Am..4a America' Deutschland Laid ' Wedding March 

'B rhovanl5ih and etnNees B.ila' laylen EnRos. Star Wan Theme 
' Cl.m.ntk. Augu.tln. Jingle Bells God save The Duren Colonel 
Boger' MareeiIlais. 0 S off Mb' amino. The E.d' Blue Danube 
Brad.. Ludy, ' W.SImIN.rer Chime ' Simple Cheer ' Descending 
Ocu . ChM e. 

7 WATT AUDIO AMP KIT 
SMALL SINGLE HYBRID IC AND COMPONENTS FIT ON A 2' . 3- PC 
BOARD IINCLUDEDI RUNS ON 12 VDC GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3% THD @ 5 WATTS 
COMPATIBLE WITH SE -01 SOUND KIT. ós.95 

ULTRASONIC RELAY KIT 
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC 
EYE. USE UP TO 25 FT. APART. COMPLETE KIT. ALL 
PARTS 8 PC BOARDS. $21.50 

{ 

THE PERFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200ma 
Great for all you CMOS. or low power TTL 
projects. PC board mount. 99c ea. 3/S2.50 
Size: 1.5" W x 1.25" D x 1.25" H 

PARTS 
TL490 Bar/Graph Driver 2.50 
7805 5V 1A Regulator 99 
78M05 IAA TO -5 Reg. 5V (Hse. e) 60 
LM3911 Temp. Transducer 1.10 
555 Timer IC 49 
723 Voltage Reg. 14 Pin Dip 50 
7812 1A 12V Reg. 99 
2N6028 P.U.T. W/Specs 50 
IL -1 Opto Isolator W/Specs 60 

XAN SUPER DIGITS 
.6" JUMBO LED RED 

6920 COMMON CATHODE 99 
6640 COMMON ANODE 7 SEGMENT 

NOW A SUPER READOUT AT A SUPER BUYI These are factory heel, 
prim. LED readout., not seconds or relecte av sold by others. Compare our 
price and send for yours today, but hurry, the supply is limited, 

,SPECIFY: COMMON ANODE OR COMMON CATHODE 

f 

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% (EXCEDT CANADA) 

(20% AIRMAIL) U.S. FUNDS ONLY. 

catalog ¡Off o« acgueat 



INTERNATIONAL ELECTRONICS UNLIMITED- 

Electricity from the sun. 
5 Volt panel 1/4 amp $50 2.5 Volt panel '/z 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 $40 
Computer video monitor chassis 12 inch, new $50 . 

Hy Gain CB chassis, trunk mount $9.00 

Y 4 

54 

. 1v 

SEE IN THE 
DARKNESS 

" .a.,. ..r 

+s a 

IR viewer, portable, new with 
choice of one lens...close up, 
telephoto or gen. purpose. 
Requires 6 volt DC btry. $250 

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 

Parallel ASCII -II Keyboard I 

Unused $50.00 
Red LED's large 10/$1.00 
Shipping extra on all merchandise 1 ? 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

, 
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" .4. ORANGE LED DISPLAY 

7 segment RAS 

MAN4610 - common anode 
80x4510 - common cathode 

o. 

{51.19ea 
10/57.95 
25/517.50 
100/565.00 

.4" ORANGE overflow tl 5.89ee 
MAA4430 - Consnon anode 10/$5.95 

.3" RED LED DISPLAY 5.99ea 
7 seoaent RHD 10/17.95 

xAN72(MAK72 equly) 25/117.50 
common anode 100/$65.00 

° 

11 
METAL FILM RESIS1CRS 

ea Pk -10 p6-25 Pk -100 ° .5' RED LEO DISPLAY 
R -OHM RB6OFY (6560) AID 50ppw/9C 1-999 .25 1.50 2.25 7.53 ° 7 segment RED 
1/4w MIL -R-10509 2500/70°0 1000- .. P1ID500 Common Cathode 

.tae ata X .355' tong (body) 5000- .2525 t1.00.25 1.902.10 67.2575 5.89ea. w 
ALL STANDARD DECADE VALUES 10000- .25 .95 1.75 6.00 10/57.75 
FROM 1005. to 4750 

° 

a 25/517.00 ,,i 100/562.00 

JUMBO RED LED 
.20" diffused 

25/52.00 

506814 RED LED 
.125- diffused 100/57.50 

JUMBO GREEN LED r 7/51.00 
.20" diffused `I 

25/02.65 
SARRIA GREEN LED 

.125' diffused 100/59.75 

LINEAR CIRCUITS 
REG. SALE 

11910019 1.59 5.30 LM376CN 
LM30ICN .32 .16 LM380-6 
LM30211 .59 .30 LM565t. 
L8707CK .32 .16 1.117098 
I.M3088 .79 .au t,M733H 
LM308C8 .79 .40 1147 399 
LM30911 1.05 .53 L1174 8C5 
LM31005 1.07 .54 LM14145 
11931119 .89 .45 t.M 1 B00N 
LM311C8 .89 .45 75453C5 
LN3118 .R9 .45 (351r::) 
1.M3228 ,89 .45 75491E 
LM340T-6V 754925 
(7806) 1.19 .60 

OI00ES 

194148 400.s. 15/51.00 100/55.00 
194001 rect Fier 12/51.00 100/57.00 

194007 rectifier 10/51.00 100/59.00 

REGULATED POWER SUPPLY edidlw 

porkies simultaneous outputs Of 
plus 6 minus SA, 12V, 6 15V. 

uses 115/29VCT transformer - 1/imp 

total output. kit Includes PC board 
(2 1/8" x 3 15/161, all parts Intl 
transforc r, schematic I layout erg. 

$14.95ea 
10-24 13.50ea 
25- 12.50ea 

1/2 PRICE 
REG. 
$.50 
.09 

'.IS 
.3. 
.89 
.89 
.35 

1.25 
2.40 

.35 

.75 

.89 

SALE 
SALE - 

i2S 
,45 
SM' 

.2U 
,45 
.45 
.18 
.63 

1.20 

.18 

.38 
45 

OIPSAITCH - 4 s. 

8 pin DIP SPST 
1-9 51.65ea 
10-24 1.55ea 

25- 1.49ea 

DIPSWITCH - $ sr 

16 Din DIP SPST 

1-9 52.10ea 
10-24 1.95ea 

25- l.A5ea 

CRYSTAL CONTROLLED TIME BASE KIT 
provides accurate 1 hz, 10 hz 6 60 hz 
double buffered outputs from 9VDC input. 
CMOS compatible. kit Includes PC board. 
(1 5/8' X 31, all parts (except battery), 
schematic, layout d"g, A instructions. 

515.50e. 
10-24 13.75ea 
25- 12.50ea 

I.C. SPECIALS 
80385 $2.75r. tS 

L11SS65 ,75.. 
W567C11 .95e. 
LM1458C5 .45e.. 
L.YSSSCN ,45e, 

' 

xR3^ON ,BSea. 

TRANSISTORS 

293904 NPN 10-92 10/51.50 
293906 PAP 10-92 25/53.00 

100/511.00 

IC BREADBOARD 
2 5/16" X 6 9/16" 

UNIVERSAL BREADBOARD 
3 3/16" X 5 1/16" 

51.15ed. 
10/5)0.00 
100/575.00 ^ 

CLOCK CHIP MN53754A 
4-6 digit 60500 12hr 

alarm 24 pin 

51.95 
. 10/$17.50 

'100/5150.00 

UART 1602B 53.95ea 10/535.10 100/1215.01 

Payment by check, M.O., UPS -COO. M/C 
or VISA. Add 51.00 shipping/handling 
In US, Canada 6 Mexico. Other countries 
51.00 . St of order. California residents 
add sales tax. Minimum order 510.00 

INTPMATIONAL LLIIC?RO4ICS UNLIMITED 

225 Broadway Jackson Ca 95642 
phone 209 223 3870 

CIRCLE 47 ON FREE INFORMATION CARD 

DIGITAL MULTIMETERS URAPHONE ° 

Sinclair PDM35 Hickok LX303. Cordless 
Reg. $69.95 $6950 Telephone 

;4995 System \JJ `t+` $7495 

L1A7Y4NRkY 

31/2 -Digit 
Portable 

ModeI2800 

Portable Oscilloscopes I07 
15 MHz lliiii'' 
Dual Trace 
Triggered $ :¡ 
Miniscope L sit ,i i:/ 
538995$165.45 Model MS -215 

15 MHz Triggered Miniscope 
Model MS -15 Reg. $349.80 528995 
30 MHz Dual Trace 
Triggered Miniscope 
Model MS -230 R. $598.15 $49995, 

Logic Probe 
Compact dreult powered 

Detects pulses as short as 50 
µsec DTUTTUHTUCMOS 
compatibility $4495 

SRC Circuit Box 
36 resistors (1511 

to 10 Mfg 18 

capadtors (100 pf to 

4) Reg 549.95 542 
includes test leads Viz Model WC 412A 

Chess 
Challenger 7 
Reg $110.00 Model 
7995 BBC 

Model 
LP -1 

° i e * 

0 (0 

Beckman 
TECH31 0 

$140. 

'GTE Fllp-Phone^' 
$3795 ; 

\ar iM 

Cam= 
Function 
Generator 

Model 2001 
Reg. 5185.95 

$15795 
Sine, square-, 

triangle- and 

separate TTL 
square wave 
output 

frequency range, 

151-100KHz 

H 

;Portable VOIlir 
Multilester 

Model 51995 
VMs20 

100 MHz 8 -Digit Counter 
20 Hz to 100 MHz Model MAX100 

range LED display 
eq. $150.00 

Fully automatic '1275° 
20 K11 VDC 10 KI1 VAC. 

ICKOK 
Digital CB In -Line 
Tester 

$16995 

a 
Attache 
Style 111,+ 4' r(i 
Tool Case 111: 't1, I; 1,0 
Model TC100 ST A yamü 

Reg. $399.00 

Model 388 

Welk?. Xcelite 

,V29995 L 

Service 
Master 
Tool Kit 
Model 99-SM 

579.95$4995 

1144 
Proto CMG 
Preassembled 

Boards 
PB-101 
Model $4995 
Fully assembled breadboard 
contains four 0T -59S sockets. 
seven OT -590 bus strips and tour 
5way binding posts w /lf 

Proto Board with 
Built-in Power 
Supplies 

Regulated 
Short-pr00' 

Reg. $154.95 

512995 model PB-203A 

_ =Logic Monitor 
kil omahcally 

displays static and 
dynamic logic 

Model LM -1 Works with DTL, HTL, 
s5995 TR. and CMOS 16 

LEO display 
fr 

l===6" x 9" 3 -Way Speaker 
20 oz. ceramic 

Model BP2000-697R y 
$1495 ea. 

Telephone CODEA -PHONE 

Answering 
Model 1500 $24995 
Call Control 

Rea 5349 95 

Model 40011 9995 

FREE 
8 pc. Tool Set (value 
$14.95) with $200.00 
purchase horn this ad. 

Portable WAn1-4 
DigitallCapacitance Cordless 

Meter 64 Soldering 
Model 620 - Iron 1 é. 

Measures 9i 52995 
rapattance r Model 7800 
from 0.1pF to 1 Farad Resolves to 

0.1pF 10 ranges for accuracy and 
%i1./1/r1a, - 

GT-a' vm 
resolution . 4 dig t easy -to -read LED 
display 0.5,6 accuracy Circuit Tester '2995 

7 PRECISION 

11=== 3'/2 -Digit 0.1% Digital 
Capacitance Meter Model 3001 

. 9 ranges from 1999 pF to 199.9 µeFegg 

. 0.1% of reading accuracy 
5190 00 $1 70 

DIGITAL MIILTIMETER Simpson 461 
Complete with nickel - 

cadmium barrenes, AC 
charger/adapter, test 
leads 514995 

NrN/wh: 

Dáesa;s 

/BSRX}-10 Mg 

30 MHz LEADER 
Magnifier Lamp Dual Trace 
Precision ground and polished 

w ith Delay 

agndrnton lens $4950 floe m 

Model MGM 7 89995 
Model 180-520 

Weller'Controlled 
Output Soldering 

Station 

Model WTCPN 
Reg. 077.50 

$5495 

Remote Control to. 
Light 6 Appliances 

Miniature High Fidelity 

S3 -Way 
Stereo Speakers 

50 
Reg. $149.95 

H y 
ModeF-9l 

In -Dash Car Stereos 
8 -Track Tape Player with 
AtAFM/MPX Radio 
Model 

55250 l{(i 
JT 

Cassette Tape Player 
with AMIFM/MPX Radio 
Model 
CAS -888 

55750 

'rStereo Power Booster 
.40W 

Y 
POW 52x995 I 

40W stereo 

4 Pc st.nds.a stare. xo one rat Si.oa.i %om,Nra Feo far 95 
Console T0 121 tono M00a 0 ON ID AaManm 7950 
Rome 
s ea UIn..Pw,c Semler An One (h Ose., LnrMon. Rtuteta 

eo. Ow95 Command Gorr 1,1 ntrk wlr4 Reno. and r019995 
Izl Lem moues One Ise ~acne UM 

tomo Modurs 314.50 standee Cumrr.M COMO» $36.00 
bounce ken.. 114.50 umaont Commune comae 559.4'5 

019 5.14, Moe." 514.50 h tuna Nth Femo1e 

30 MH 
Portable Frequency 
Counter Reg. $13 

Model 
1827 

1 

1 

1 :l° . . 

855 Conklin St. Farmingdale, N.Y. 11735 

ewane.r 400 FOR sn,rnnG A0luunARCf 
.1 1N.00 a 1.N VISA COO $151 N. lro do a N 

Money per le, N. Tsa N 7.1O 
Check /ar.N. 1N0 N YIN 
Y SlYa,wmrtM d0 tn. INC 00 1050 

4Rpn99llNe sales N. tpet Wt. 

FREE- (800)645-9518 
in N.V. State call (516) 752-0050 



100WCLASSA 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique ir. 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. 

J. Power supply: ±40V @ 5 amp 
TA -1000 KIT 

$51.95 
Power 

transformer 
$15.00 each 

PROFESSIONAL 
10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 

w 
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-Iinearities of the combined speaker7room sys- 
tem. Fantastic features as follows: 

10 double slide controls for two channels 
Cut out rumble, surface noise and hiss 

r Minimizes speaker/room non-Iinearities 
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.) q 

Operating voltage 117V 50/60Hz. 
FACTORY ASSEMBLED UNIT, NOT A KIT 

SPECIAL PRICE 5117.00 ea 

SUB MINI SIZE FET 
CONDENSER MICROPHONE \l Specification: 

Sensitivity: - 65dB ± 3db 
FEO. 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 $4.50 

F. " +o ! :. NEW MARK III 
z..'r ":- ._ ' 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 -3048 to í5d8. The Mark III in - 

r dieator 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 

SOUND ACTIVATED 
DISCO LIGHT KIT 

Latest design electronic color light organ, with both 
sound and line input, the three color lights (not in- 

',, cluded) will change colors with the rhythm of the 
music; controlled by 3 ranges, low, middle and high. 
Ideal for party, bar, or home entertainment. Max. con- 
trolled output 1000 watts per color (3 colors). 
Kit includes aluminum cabinet, all electronic parts. 
P.C. boarjand transformer. l (Color Organ) 

$45.50 per kit 

$10.50 EA 

MARK IV 15 STEPS 
LED POWER LEVEL 

INDICATOR KIT 
This new stereo level indicator kit consists of 36 4 - 

color LED (15 per channel) to indicate the sound 
level output of your amplifier from -36dB +3dB. 
Comes with a well -designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is ó- 
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. 

I 
Á ... ,..=f 

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 y sink for hybrid. Power -W , transformer not in- 
cluded. It produces ultra : r- r-- hi-fi output up to 60 

1 r 
watts (30 watts per 

1. channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
100Mz and 10KHz 

532.50 PER KIT 

DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS '5e je " 

PERSONAL CODEII ' 
- SPECIAL $19.95/ 

proximity triggereá- 
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: 

LEO ARRAY 
GL -112R3 Red, Red, Red 
GL -112N3 Green, Yellow, Red 
GL -112M2 Green, Green, Red 
GL -112G3 Green, Green, Green 

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. 
Stainless reflector with wide angle in- 
creasing lumination of the lantern. 

STEREO AMPLIFIER 
ri\1 11111`u`I 

tit 
l l ;fir 

,f 

1. 
lr Ir . 

!+ .^é Sr 
_ u,^ ,.. 

60 W 

60W 

,o 
2.28" 

LED DRIVERS 

55.50 
$6.50 
56.50 
$6.50 

10 24060 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. P. 

Operating voltage is 9 12V O.C. 55.35 EACH 
DUEL CHANNEL VU METER 

P.C. BOARD AVAILABLE AT $4.50 EA. 

PROFESSIONAL FM 

1 

WIRELESS MICROPHONE 
TECT model WEM-16 is a factory assembled FM wire - 

'd 
less microphone powered by an AA size battery. 

Transmits In the range of 88-108MHz with 3 transls- 
for circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case; mike is 

I 6'/4" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot; sound quality was 
judged very good. m 516.50 - 

COMPLETED UNIT - NOT A Kilt 
OCL 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 I 

than 0.5% at full power. Output maximum is 60 !'I 

watts per channel at 811. Power supply is 24 - 36V 
AC or DC. Complete unit. Assembled 549.50 ea. 
Power transformer S 8.50 ea. 

SW AUDIO AMP KIT 
-111 2 LM 380 with Volume Control ,' ,Power Sooty 6 18V DC 

-.._ ONLY 56.00 EACH 

PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8.50 
B. 0-30VDC 8.50 
C. 0-50VDC 8.50 
D. 0-3ADC 9.00 
E. 0-100VDC 9.00 

Tvoe MU -52E 
Allscal meters white lace with 

es Plastic cover. 

ea. 
ea. 
ea. 
ea. 
ea. 

black 

SPECIAL 0.5" LED is LE 1LNlN 
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 mm countdown timer 10 min. snooze control 
ONLY 57.00 EACH 

/7 [ SPECIAL TRANSFORMER 
(/ 1 FOR CLOCK 

TY-23 u. _r 
(FREE) 

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 
3Hz @ 5V 20mA. ti... 
2 for 52.20 ~fir 

;1 
BIPOLAR LED RED/GREEN 
2 colors in one LED, green and red, changes color 
when reverse voltage supply. Amazing! 

2 FOR 51.60 

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 fundtion. 

NIC1200 (12 hr) $24.50 EA. 
NIC2400 24 hri 526.50 EA. 

CIRCLE 11 ON FREE INFORMATION CARD, 

WANT TO BUILD YOUR 
OWN BLACK MAGIC BOX 
ON TOP OF THE TV FOR 

FIRST RUN MOVIES? 

We have all the parts Including hard to find 
UHF variactor tuners and P.C. board. 

Call us for more information. 



 

With Case Only 
56.50 Per KII 

FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 x^15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parts and PC Board, light 
tube not included! 

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- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit. 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 

FMC -105 electronic parts. OSC coils. and P.C. 

S11.50 PER KIT Board. Power supply 9V D.C. 

PRESS -A -LIGHT SELF 
GENERATED FLASHLIGHT 
EXCLUSIVE!! 53.95 ea Never worry about battery, 

Model F-179 because it has none! Easy 
to carry in pocket and handy 

to use. Ideal for emergency 
light. It generates its own 

electricity by squeezing grip 
lever. Put one in your car, 

boat, camper or home You 
'''"`T"'""= may need it some time' 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

PK/S10.00 
2 PKS/$19.00 

ILLUSTRATED 
LESS COVER 

BATTERIES 
NICKEL CADMIUM 

BATTERY 
PACK 

'D' SIZE 

Output: 3.6 Volts (@ 3.0 Amp/Hour. Consists of torre each, 
t 2 Volt "0" size Rowel Cadmium Cells stacked one plastic 
film encapsulated Tabs are provided at each end 'or elec 
tncal Connections The individual cells can be cut apart it 
7eslred Rated recharge rate is 30 mA, 14.16 hours. Size 

dia r 7" long New. Shpg wt each pack, 1 lb. 

"C" SIZE BATTERY PACK 
10 C size ni-cd battery in dog pack, 
gives out 12.5V D.C. 1.8 amp per 
hour. All fresh code, pull-out from 

i movie cameras. Can be disconnec- 
ed to use as single c cells Hard 

__Do find 515.00 per pack of 10 batteries 

ELECTRONIC ALARM SIREN 
COMPLETE UNIT 

Ideal for use as an Alarm Unit _ or hookup to your car back-up to - make a reverse indicator. Light 
Output up to 130dB. Voltage sup - 

AU -999 57.50 ply 6 12V 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must for OCL 
circuits. 

KIT FORM 
58.75 EA. 

"FISHER" 30 WATT 
STEREO AMP 

#Olt MAIN AMP (15W x 2) 
Kit includes 2 pcs. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ± 

- 16V DC (not included). Power 

Super Buy band with (KF 1% ± 3dB). Volt - 

Only 518.50 age gain 33dB. 20Hz - 20KHz. 

UNIVERSAL 
PROJECT BOARD 

All P.C. boards are made from high quality phenolic, 
predrilled in different patterns for different purpose. 
All boards 1/16" single sided copper. Hole spacing is 
standard 0 1". Fits all kinds of I.C. transistors, capa- 
citors and esistors. Ideal for school projects, engineer- 
ing designs and ---- 

f rI 
SB072 

ter. 
CIRCUIT FIT 

f a 

" 

BEL.008 

M-34 BEL101 BEL202 

BEL101 
SB072 
M-34 
CIRCUIT FIT 
BEL202 
BEL -008 

3,4",6" 
31/:'x6" 

3-x5.. 
3"x31:" 
3..x4.. 

51.75 EA. 
51.75 EA. 
51.75 EA. 
51.25 EA. 
51.25 EA. 
51.25 EA. 

PUSH-BUTTON SWITCH 
N/Open Contact 

Color: Red, White, Blue, Green, Black 
3/51.00 

N/Close also Available 
50c each 

LARGE OTY. AVAILABLE 

itk HEAVY DUTY 
CLIP LEADS 

10 pairs - 5 colors' Alligator clips on a 

22" long lead. Ideal for any testing. 

52.20/pack 

1j 

REGULATED DUAL 
VOLTAGE SUPPLY KIT 

±4 30V DC 800 MA adjustable, fully regulated 
by Fairchild 78MG and 79MG voltage regulator I.C. 

Kit includes all electro- 
nic parts, filter capaci- 
tors, I.C., heat sinks 
and P.C. board. 

$12.50 PER KIT 

- 

Y6.,49~ 
AA SIZE NI -CD SPECIAL SALE 

4 FOR 56.00 
RECHARGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 

' POCKET SIZE 
AM -FM RADIO 

TR-945 with 
LED TUNING EYE 

SUB MINIATURE 
TOGGLE SWITCH 

SPST 2 FOR 2.80 SPDT 2 FOR 3.20 , - 

6 AMP 125V AC CONTACT 

f TRANSFORMERS 
ALL 117 VOLT INPUT 

.aOV 4 AMP $8.50 FA. 

36V CT 3 AMP 510.50 EA. 

48V CT 3 AMP 510.50 EA. 
24V CT 0.5 AMP 53.00 EA. 

18V CT 0.5 AMP 53.00 EA. 
12V CT 0.5 AMP 52.50 EA. 

6.3V 0.5 AMP 52.00 EA. 

iipeAC POWER SUPPLY 
Wall Type Transformer 

12V AC Output 200 MA 32.75 EA. 
16V CT AC Output 100 MA 52.10 EA. 
6V DC Output 120 MA 51.90 EA. 

12V DC Output 100 MA 51.90 EA. 

ULTRASONIC 
t. SWITCH KIT 

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. 51.50 

COMPLETE TIME MODULE 
0.3" digits LCD Clock Module with month 
and date, hour, minute and seconds. As 

well as stop watch function!! Battery 
and back up light is with the module, 
Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 
and many others! 58.95 EACH 

SOUND ACTIVATED SWITCH 
All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal for use as door " alarm, sound controlled toys and 
many other projects. Supply voltage 

51.75 ea. 4.5V 9V D.C. 2 for 53.00 

FM WIRELESS MIC KIT 
It is not a pack of cigarettes. It is a 

new FM wireless mic kit! New de 
sign PC board fits into a plastic = 

cigarette box (case included). Uses 
eondensor microphone to allow you 

11uu,,51U1i 
t 
a 
o have a better response in sound t 

;;r: "'-- pick-up. Transmits up to 350 ft.! ' 

/A"- With an LED indicator to signal the -e - 

New design body with see 

thru speaker grill. 

SPECIAL PRICE $16.50 EACH 

TR-945 

POWER SUPPLY KIT 
0-30V D.C. REGULATED 

Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0-30V, 2 AMP. Complete with PC 

board and all electronic parts. 
Transformer for Power Supply, 
2 AMP 24V x 2 58.50 

I.C. TEST CLIPS 
Same as tLo 

Lead 
clips 52.75 

With 20" Long 
In Black and Red Colors per pair ...1111111111 

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. 52.90 EACH 

' ELECTRONIC SWITC KIT 
CONDENSER TYPE 

Touch On Touch Off 
. uses 7473 I.C. and 

12V relay 

55.50 each 

unit is on -FMM2 KIT FORM 57.95 

Mini size 1"x3/4"x3/" 
Supply voltage 1.5V - 12V 

Ideal for Alarm or Tone Indicator 

0-30 Power Supply 
510.50 each 

1 WATT AUDIO AMP¡ 
All parts are pre -assembled on a / 
mini PC Board. Supply Voltage 6 J. 

9V 9V D.C. SPECIAL PRICE 51.95 ea. 

LOW TIM DC STEREO 
PRE -AMP KIT TA -10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz - 100KHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 
Specifications: T.M.D. less than .005% T.I.M. 
less than .005% Frequency response: DC to 100KHz 
±0.5dB RIAA deviation: --0.2dB S/N ratio: bet- 
ter than 70dB Sensitivity: Phono 2MV 47K/Aux. 
100MV 100K Output level: 1.3V Max. output: 15V 

Tone control: bass ±10dB @ 50Hz/treble =10dB 
@ 15Hz Power supply: ±24 D.C. CO 0.5A 
Kit comes with regulated power supply, all you need 
is a 48V C T. transformer @ 0.54 

ONLY 544.50 
X'former 
54.50 ea. 

`-..G1,¡ 
L {' 

SOLID STATE 
ELECTRONIC BUZZER 

1 

s1.50 all % 

Oa FORMULA INTERNATIONAL INC. vac 

1; di 

SN1iilNC AND NANDLING CHARGES send e1 .00 
under SS(GnGb O1fr 

utu 
n,r A1{C pa[¡[yp¡a GiYÑG M. n GE i Ca -a01 

7x11i)+S%y 

PY 

Mtn, O rd SID 013/C al« ANíd nN AdC 9% Sale, 
none Order, 400010 on Oae or MC ONLY, NO C.O.O./Sbra NeYr, 10.7 Men, rnru Sal. I.e. 

11603MAENSNAW eLVO.. NAW/NOnNE. CA 10250 - 
ONE: 1211/171.1911 (11)t 67S SISt 
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1.14kt li.l.l19:13.111T5 ji 
Limited quantities first come, first served. Sorry, at these low 

prices we cannot include spec sheets or accept COD/telephone orders 
Part numbers must include the special S suffix or you will be 
charged our regular prices Parts may be house numbered or have 
dual markings. This Is your chance to save! 

4012-5 Dual 4 input NAND 
4020-S 14 stage counter 
4023-5 Triple 3 input NAND 
4044-5 Ouad R -S latch 
4046-5 Phase locked loop 
4071-5 Clued 2 Input OR 
4093-5 Quart 2 In NAND Schmitt trig 
4507.5 Ouad ES -OR 
4510-S BCD up/down counter 
5101.5 1024 Mt stet. RAM 4.256 

201N -S 
306N -S 
703N -S 
7230-S 
741M-5 
14s6M5 
4S56M-S 
4195TK-5 

Improved 301 op amp 
Micropower op amp 
RF/IF amp 
Voltage regulator 
Compensated 

mpensated 
op amp 

741 
Dual 741 
Duct track 15V mg w/data 

: ` - _22O 7906-5 -60 regulator 
- .:NEGATIVE 7906-5 -89 regulator 

' 791? 
-120 regulator 

VOLTAGE79115-S -15V regulator 

REGULATORSI :-5 :2 : « 

12/12 
4/52 
12/52 
4/12 
2/52 

12/92 
4/12 
4/12 
2/02 

10/$12.50 

10/02 
6/12 
6/52 
6/52 
15/$ 
10/52 
12112 
2/52 

2/52 
2/52 
2/52 
2/02 
2/52 
2/52 

OTHER General purpose silicon signal diodes 50/12 
d, 015306 NPN darlln9ton, wan gain 17000. 

200 mA, T092 pacxa9e 100/$8 95 

NPN transistor similar 203904 100/07.95 
PNP translator similar 2N3906 100/$8.95 

'1, 
4NMCS 

2o/pIL-1c 
oOnole 

uto 
pin minldip, 

5/52 
5N76477 -S complex sound generator 1/52.50 
MÁ1003129 DC clock module w/ use 519.95 

O fro-lsolalor Grab Boa - 50 mixed 
Unmarked leomad a major manufInclude sinrer.gle nd p and h 

lead mmmiss torluan and dual types with 
tram orselftransistor_ and daNlo outputmums. Test 

beginners, 
yourself and save) Not recommended for 

D ylnners. 30/5I 

g u,...,.. . 
:e11áIt --i ar. 

0enn, hu. 0004 .,ougn rem enon. 

WOO@ 
GODBOUT ELECTRONICS 

BI09. 725, Oakland Airport- CA 94614 
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ltit T ,atee ts Repr.n 
To order your 36 -page booklet 
containing complete reprints of 

" all seven articles in the series 
on Backyard Satellite TV Re- 

- ceivers by Robert B. Cooper, Jr., 
complete the coupon below and 
enclose it with your check or 
money order for $6.00. 

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

Radio -Electronics 
Satellite TV Reprints 
45 East 17th Street 
New York, NY 10003 

I want reprints @ $6.00 each, postpaid. 
I have enclosed $ . NY State residents 

must add 48c sales tax. 

(Name) 

(Street Address) 

`City) (State) (Zip)." 

- JR Industries 80 ADVERTISING INDEX - JS&A I 

RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 23-24 Jameco Electronics 88-89 

appear in the index below. 
26 Mercury 36 

Free Information Number Page 4 Meshna 91 

S AMC Sales 86 - Micro Management Systems 80 

15 Mosaic Electronics 77 
20 A P Products, Inc Cover 3 - National Radio Institute (NRI)-Div. 
7 Aaron -Gavin Instruments 73 of McGraw-Hill 8-I I 

16 Active Electronics 79 - National Technical Schools 28-31 

55 Netronics 25 
43-44 Advanced Computer Products 84-85 

42 O.K. Machine & Tool 12 
Advance Electronics 7 

17 Optoelectronics 67 

41 All Electronics 86 
46 Ora Electronics 71 

22 American Antenna Cover 4 2 PAIA 72 

45 Ancrona 82 3 Pac-Com 72 

36 B & K Precision Dynascan Corp. 2 52 Peterson Mfg. Co. 22 

40 Poly Paks 80 
Karel Barter 82 

10 Pomona Electronics 72 
31 Beckman 24 - RCA 26 

Bullet Electronics 90 
37 Radio Shack 83 

53 CFR Associates 90 38 Ramsey Electronics 87 

6 Chaney Electronics 86 8 Rye Industries 76 

CIE-Cleveland Institute of - Sabtronics 35 

Electronics 18-21 - Howard K. Sams 23 

Command Productions 78 - Solarex 77 

48 Concord-Computer Components 86 14 Solid State Sales 82 

19 The Cooper Group-Electronics Dir. 17 - Spacecoast Research 78 

25 Creative Electronics 
28 Vector 73 

69 

13 VI ersi Electronics 68 
Dage Scientific 82 

Deltroniks 80 

35 Digi-Key 81 MOVING? 
5I EICO 76 

18 Electra Company 65 Don't miss a 

single copy of 
33 Electronics Technical Institute 34 Radio -Elec- 
49 Enterprise Development Corp. 

Fair Radio Sales 

77 

78 

tronics. Give 
us: 

ATTACH 

LABEL 

27 Fluke 

Fordham Radio Supply 

5 

91 

Six weeks' no- 
tice 

HERE 

11-12 Formula International 92-93 Your old ad- 

GTE Sylvania 15 dress and zip 
code 

21 Global Specialties Cover 2 

Global TV Electronics 78 Your new ad- 
dress and zip 

29 Godbout Electronics 94 
code 

Grantham College of Engineering 69 

30,32,34 1 ieath 27,33,75 name (please print) 

54 Hemco 68 

address 
56 Hickok Electrical Instruments 32 

Information Unlimited 82 city state zip code 

9 International Crystal Mfg. Co. 76 Mall to: Radio -Electronic 

47 International Electronics Unitd 91 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 110322 

94 
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+5V GND. 

Until now, you had to buy "professional' 
solder- 

less breadboards 
for your projects and pay 

II "professional" 
prices. Now there's Hobby-Blox;"" 

a totally new circuit -building system that's not 

only economically 
priced but offers many more 

advantages 
to the hobbyist. 

At the core of the system are two expandable 

starter packs (priced under $7.00), one for 

discrete component 
projects, the other for 

integrated circuit projects. Each comes with a 

number of Hobby-Blox 
modules that fit into a 

tray and an illustrated project booklet. in 

addition, the system includes 14 separate 

component 
packs you can purchase individually 

- terminal, distribution 
and bus strips, speaker 

panels, binding posts, etc. - priced from $1.29 

to $3.59. 

1359 
PRODUCTS INCORPORATED 

West Jackson 
Painesville Ohio 44077eet 

. (216) 354-2101 

In Europe, contact A P PRODUCTS 
WeiljI eg 21. 0.7031 1 

CIRCLE 20 ON F 

/ Germany 

REF INFORMATIpti CARD 

INTRODUCING 
HOB - LOX" 

. The new modular 

"tcircuit building 

system designed 

especially for 

'' electronic hobbyists. 

I 

INPUT t 

The Hobby-Blox 
system is easy to use because 

the modules are color -keyed and letter/number 

indexed. It's time-savirg, 
because they're 

solder'ess. 
It's compatible 

with DIP's of all sizes 

and a w;de variety of discrete components. 
And 

you save money, because the parts can be 

reused again and agair. 

HovJ far can you go with the Hobby-Blox 

systen? Take a look at, the example above. 

Then you'll know why we say, "your only limit 

is your own imagination!" 

For a free catalog and the name of your 

nearest Hobby-Blox 
dealer call toll -free 

1800) 321-9668. 
Patents Pending 

c A P PRODUCTS 
INCORFORAT67 

1980 

Prices shown are current siggested U.S. resale. 



In one year our .K9. 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! 

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 ... 

suggested retail 
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o 
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o 
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I 

lo 

2. It's made 3. It's proven best! 
better... ...Here's what the leading CB 

X04'9 publications said. 
fir, 
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GUARANTEE I t The tt-ao eta venamn het her and ro 
cerve clearly Men dse antenna it e e, wa racMa e promptand Iu1 rel horn the Registered 

1 11-40 Dealer who estaeed and tuned it 

i'. GUARANTEE II: da Y 0.14,11.0.0.14,11.0.14,11.0.tor 12 
.,' - montes, Ouarrneedawns, ereekrg. dldppg,p, dr rustng 

Guanteed enal rvral IWute Guaranteed syrna, Guaranteedp me,r 
electncallaiure Guarr,teed against acceJentalbreakage No 
sac -keens No aP.mee For e tug 12 months 

W=Ill 

IMMArlorenee 

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 just 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." 

li 

...Here's what CB'ers all 
across the country said. 

>ti ANTENNA SPECIALISTS: "... truck driver and CB'er for 

1 

r 

10 years ... 50% further than my M410 'Big Momma'." 
-J.H. Coned, 207 McKee, 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 Avant!." 

-H.R. Castro, VRB, Monserrante 0.67, Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

-John A. Bkrn, 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. Bachart. 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 

(SPECIAL NOTE) 
IF YOU'RE A 

` / 1 BEGINNER: 

AMERICAN ANTENNA 
ELGIN, IL 60120 

3 COPYRIGHT AMERICAN ANTENNA 1979 

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 for any beginning CB'er. ' 

POWER! 

I 

. e e Sold exclusively by American K0 Dealers throughout the U.S. C Canada. 

:IRCLE 22 ON FREE INFORMATION CARD 




