
"IeFUNCTION`GEIJRATOR EXPERIMENTS-BUILD A 2650.COMPUTER 
N 

1 
. 

S1;00 , MAY 1Ó77.1. 

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

it's programmable 
DIVIDE: BY ANYTHING 
frequency divider 

automatic color TV 

HEATH PROGRAMMER 
change s channels for you 

get your ears on 
L3 PAEAMPLIFIER 

boosts sensitivity 

new radio rules 

WARC '79 
can affect you 

ó 

a 

: 
OP" 

Test Repórts w 
1d 
t. 0 en -1 ILN 

i plifier p q 
,jeamp 

Jack Darr's Service Clinic 
Komputér Korner 
Equipment Reports. 
Step-13y'Step Troublé::.hooting 

.. 

J 

-'' .;1 , 

J - - ` . 
I I 

.+ 
zed. *41i 

C 
T" 1 

' F 
. 

;. 
, 

c/.tPo tt o"' 
-/-t- t i3 

, 
., 1:' ;,`,' V ti 

.. 

m 
u-4, 

i 
..; 1*i 

. _ 

,as.. . t.? 
4 

.j+L'tid:31.:¡t.): 
.. 9' 

1 y 2r`',f}Y,} i,9 ,tl, 
r d: -f yy ,i. f j,'ti F ,t.- ; : -J '-,.7:,,. « . F, { ti--, 

,,. 
' .' {',1,. ,_ 

" 
'`t' . . 

< + ob . 'E Ñ :: ; i.; y < . -. -; ,. . 

.n. Y-oc ¡; i t p r . 
t C' y' ..r ñ 

`I9ñ- 
3; 1' 

4tis, vvyc 0(',i.;' ° . ,,. 
. ` . 

1,t+ 
s ¡ 

. 

J 

BACK 

{ 

f 



- 

1 

o y o .-r. i / 
,,,, 

* 2 
_ 4 *`a - 

I ° * 
_ 

_ - !'' ! I . - ..t7.`; j - , 

141-,41b ¿29325Lr 
&, , Pi . . o 

a 

e 1 

/ ' , , 
s , 11 

I 

-j . = __ it/ 

R 

J ^ ) 

' fA 

LI 

N 



Pinball Computer 
Your home, apartment or office can become an 
action entertainment center with America's 
first commercial -home pinball machine. 

It's you against a computer. And the action 
and excitement from Fireball, your own com- 
puterized pinball machine, is nothing short of 
spectacular. 

Fireball's computer replaces many of the 
mechanical, scoring. conventional electronics 
and sensing devices of a standard pinball 
machine. It's a dramatic change in pinball de- 
vices and the start of a new consumer elec- 
tronics revolution. 

DESIGNED FOR ACTION 
Fireball contains flippers, bumpers, thum- 

pers, flashing lights, sounds and a full-sized 
playfield. The glass covering the playfield is 

safe, shatterproof and specially tempered. 
From one to four players can compete. 

Turn the unit on and simply program the com- 
puter with the number of players by pressing 
the start button up to four times. Each play- 
er's score is kept separately in a memory and 
appears on the display for each player's turn 
and at thj bnd of the game. 

The b is automatically ejected and you 
pull the r unger to project it into action. The 
ball bol}o+',es from side to side from bumper 
to thurt,,' Ir. Lights flash and the scoring be- 

gins. Y" use the separately controlled flip- 
pers b'v ,. ressing the flipper controls on the 
sides of he playfield which are low enough so 

that eve :a five year old can reach them. 
Flip 2 switch and Fireball can be pro- 

grammed for beginner or advanced skills al- 
t l ugh pinball is the only game everybody 
knbows how to play within seconds after they 
step up to a machine. 

"WE'RE IN THE MONEY" 
The thrill of winning a bonus score or extra 

ball is enhanced by Fireball's songs and scor- 
ing tones. The computer's synthesizer plays 
seven songs-everything from "We're in the 
Money" when an extra ball is awarded to 
"The Party's Over" when the game ends. Var- 
ious scores sound five additional tones making 
the game a total sight and sound experience. 
A volume control lets you keep it loud at a 

party or turned down in quieter surroundings. 

COMMERCIAL PARTS AND FEATURES 
Fireball contains the same heavy-duty de- 

vices and scoring features as a commercial pin- 
ball machine. The game has a tilt feature-tilt 
Fireball and a tilt sign glows and the scoring 
stops. The full-sized, full -color commercial 
playfield even has a special friction silk-screen- 
ed surface so the ball will roll and not slide. 
Fireball differs from an arcade unit only by 
the start button which has replaced the coin 
slot and its new electronics. In fact, all future 
commercial machines will resemble Fireball 
within a year. . 

MANY NEW FEATURES 
Fireball's computer is as powerful as the 

million dollar IBM computer sold in 1964. 
The solid-state'LED scoreboard replaces the 
old electromechanical pinball scoring wheels 
so Fireball's backboard is thinner and its scor- 
ing more reliable. Its memory not only keeps 
track of everybody's score but the exact play - 
field configuration and extra bonus balls- 
something present -arcade games can't do. 

The American -made Bally Fireball-the first 
computer pinball machine designed for both 
home and office entertainment centers. 

Although the playfield is just as large as the 
commercial machines, the entire unit has less 

weight, less bulk, and practically no service re- 

quirements making it ideal for the home or 
office. It takes up a space 2 feet by 4 feet and 
weighs 160 pounds. 

HOW TO JUSTIFY PINBALL 
(TAKE THIS TEST) 

If you paid more than S600 for either 
your TV set, stereo system or pool table-you 
should consider a pinball machine. You'll 
have more fun and action than watching TV, 
listening to your stereo or playing pool. 

And when guests pop in, your Fireball will 
be the talk and highlight of their visit. Your 
TV and stereo are used primarily for private 
viewing or listening. Your pinball machine is 

for alltimes-from your personal family enjoy. 
ment to big parties. It's the great new idea in 
home entertainment. 

TAX DEDUCTIBLE 
Consider Fireball for your office as either 

an executive toy or a free new benefit for 
your office or factory employees during their 
breaks. You get both an investment tax credit 
and depreciation. Fireball combines participa- 
tion, action and entertainment. A pinball 
machine is so intriguing that people pour 
dollars into them at arcades. It requires skill, 
sharpens responses and can become the single 
most talked about entertainment product in 

your home or office. 
LASTING PLAY VALUE 

Fireball, unlike the new TV games, is par- 
tially a game of chance and thus can never be 
mastered. Even an experienced professional 
can lose to a youngster. A daughter can beat 
her father, grandma can beat grandpa and the 
surprise of an upset is what adds to the long 
lasting play value. A professional pinball ma- 

chine is an amusement game that you rarely 
get tired of-no matter how good you get, no 
matter how long you've played. Ask any ar- 

cade operator. His customers will tire of his 

video games which he continually rotates with 
newer models but his pinball machines are 
played and played and played. 

Don't be confused. There are other games 

made by toy designers selling for one half the 
price. Fireball is not a toy and is built by a 

company that specializes in pinball machines. 
With all its sophistication ít is the most service - 
free, quality pinball machine ever produced. 

When you buy an expensive product you 
must be absolutely satisfied that you get the 
service and a solid company standing behind 
your purchase for many years to come. Fire- 
ball is backed bya substantial company, Bally- 
in business since 1931 and now the world's 
largest manufacturer of coin operated amuse- 
ment games. JS&A is America's largest single 
source of space-age consumer products and 
also a substantial company-further assurances 
that your investment is well protected. 

A FRANK DISCUSSION OF SERVICE 
Fireball is a solid-state computer with its 

electronics condensed on integrated circuits- 
all hermetically sealed and all pre -tested for a 

lifetime of service. Fireball is also self -diag- 
nostic. Let us say something goes wrong with 
the system. Simply press the test button on 
the back panel of your machine and the exact 

problem is displayed on your scoreboard in 
digits. Check the instruction booklet and sim- 
ply remove the designated plug-in circuit 
board, light bulb or part and send it to the 
service department closest to you for a brand 
new replacement. Even your TV or stereo 
isn't that easy to repair. 

Please don't think service requirements are 

common. They're not. But we wanted to as- 

sure you that service was such an important 
consideration in its design that Fireball prac- 
tically repairs itself. And any defective com- 
ponent will be replaced free -of -charge during 
its one year limited warranty. 

SHIPPING AND THE TRIAL PERIOD 
Each Fireball comes in two sections with 

four metal legs. The two sections quickly bolt 
together with the top portion also plugging 
into the bottom to make all electrical connec- 
tions. Within minutes after it arrives, your 
unit is ready to operate. 

Attach the metal legs, plug it in and start 
playing. Don't even read the instructions on 
how to play it-you should know how within 
minutes. Then after you've played Fireball for 
awhile, go to your local arcade and play a stan- 
dard S1500 pinball machine. It's only then 
that you'll realize how much more value you 
are getting with Fireball. 

But let's be realistic. What if you don't like 
what you get? Simple. A toll -free call to 
JS&A and we'll arrange for the pick-up of 
your unit and we'll pay all the pick-up and re- 

turn costs. And you can play Fireball for one 
month before you make up your mind. 

A GUARANTEE OF SATISFACTION 
The cost for your own pinball machine is 

$795 (Illinois residents add $39.75 sales tax) 
plus the freight which you pay upon receipt 
and which will run approximately S34 from 
our facilities in Northbrook to Los Angeles or 
less if you live closer. You can order Fireball 
with any major credit card by calling our toll - 
free number or you can send your check for 
$795 to the address shown below. We will 
then promptly ship your unit and advise you. 

We back Fireball with an outstanding ser- 

vice program made possible by plug-in com- 
mercial components. We provide the oppor- 
tunity to use Fireball for one month without 
obligation and if 1) it does not live up to 
every one of your expectations 2) for any 
reason you get tired of playing it, or 3) you 
don't find it more challenging after one 
month than when you first played it, give us a 

call and we'll pick it up at your door at our 
expense and refund your money. We provide 
fast service turnaround time should service 
ever be required and we have been in business 
for over a decade providing the same consci- 
entious service that has built our company in- 

to America's largest single source of quality 
space-age products. 

Why not let 'the fun and action of your 
very own pinball machine add to your home 
or office entertainment picture? We'll make 
just trying Fireball the best entertainment 
move you've ever made. Order one at no obli- 
gation today. 

NATIONAL 
SALES 

GROUP 
Dept.RA One JS&A Plaza 

Northbrook, III. 60062 1312) 564-9000 

CALL TOLL -FREE 800 323-6400 
In Illinois call (312) 498-6900 

©JS&A Group, Inc.,1977 
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There's more to Realistic 
40 -channel CB than just 
17 added channels... 

there's 
17 years of know-how! 

With so many new and unproven brands on the CB 
bandwagon, the reasons for buying Realistic are clearer 
than ever. Seventeen years' experience and sales of a million 
sets annually have shown us what it takes to be a leader: 

Intelligent, reliable engineering. Easy -to -find sales and 
service - to the tune of 4800 Radio Shacks in the USA 
alone. And low prices that are possible only because Radio 
Shack is a do -It -yourself company, from factory to ware- 
house to sales counter. 

Take a look at our new high-performance mobile 
transceiver, the TRC-467. Advanced phase -lock loop 
circuitry generates all 40 channels with an electronic 
precision far beyond the limits of the multi -crystal sets. ' 

I BIAKAMERICARD 
I master ch ne.. .' 

- .r .. 
_ 
TO 

These two credit cards 
honored at rrwt Radio Shacks 

'Prices may vary at individual 
stores and deaers 

Three ceramic IF filters improve the selectivity for a 
whopping 80 dB of adjacent -channel rejection. An automa- 
tic noise limiter cuts pulse interference, and it's switchable 
for maximum clarity on stronger signals. 

Illuminated signal strength/RF output meter and chan- 
nel selector, LED modulation indicator - conveniences that 
make your C3 easier and more fun to use. With dynamic 
plug-in microphone, adjustable mobile bracket, and power 
cables for any vehicle with 12 VDC positive or negative 
ground. 

Come in today and see the TRC-467. Designed, man- 
ufactured and sold only by "the" CB experts - Radio 
Shack. Just 119.95*. 

SOLD ONLY WHERE YOU SEE THIS SIGN: e IhaeK 
A TANDY COMPANY FORT WORTH. TEXAS 76107 

OVER 5000 LOCATIONS IN NINE COUNTRIES 
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It's a programmable frequency divider. 
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Part 11: Troubleshooting and assembly. 
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Easy project offers hands-off phone use. 
by Jules Gilder 
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Part III: More circuits using the XR-2206. 
by R.M. Marston 
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Simple solid-state unit plugs between your 
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Nikko TRM-750 rated "excellent" in overall sound quality. 
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TELEVISION 49 Heath Programmable Color TV 
Automatic circuitry changes channels for you. Digital program 
readout on the screen. Discover how it works. 
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87 Reader Questions 
Radio -Electronics Service Editor helps solve reader problems. 

DEPARTMENTS 98 Advertising Index 

12 Advertising Offices 
14 Letters 
96 Market Center 

7 New 8 Timely 
88 New Products 
92 New Literature 

99 Free Information Card 

ON THE COVER 
Programmable divider pro- 
vides a wide range of frequen- 
cy division by using three 
cascaded 555 -timer IC stages. 
The divisor is selected by three 
10 -turn potentiometers and in- 
dicated by an LED readout. 
Complete story starts on page 
37 of this issue. 

fie we 
_Js - 

THIS KEYBOARD CONTROLS channel selec- 
tion and programs a new TV set to automati- 
cally switch channels for you. It's an important 
part of Heath's programmer system. For full 
details turn to page 49. 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
Ni 10003. Phone: 212-777-6400. Second-class postage 
paid at New York, NY and additional mailing offices. 
Ore -year subscription rate: U.S.A., U.S. possessions 
any Canada, $8.75. Pan-American countries, $10.25. 
Other countries, 510.75. Single copies $1.00. m 1977 by 
Gernsback Publications, Inc. All rights reserved. Printed 
in U.S.A. 

Subscription Service: Mail all subscription ordersi 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service, Box 2520, Boulder, CO 80302. 

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

As a service to readers, Radio -Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological developments. 

Because of possible variances In the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper 

functioning of reader -built protects based upon or from plans or Information published in this magazine. 



looking ahead 

Microwaves and health: Government and private 
agencies are trying to determine what actually is a 
"safe" dose of microwaves-a subject in the spotlight 
since the discovery that the American Embassy in 
Moscow was being bombarded with low -intensity 
microwaves. The only existing standard today for safe 
exposure is 10 milliwatts-per-square-centimeter, 
established by the American National Standards 
Institute. Some tests indicate that this might be too 
high. 

Is public health endangered by broadcast and other 
microwave transmissions? Initial results of studies 
indicate it is not. At ground level in immediate vicinity 
of broadcast transmitters at Mount Wilson, California 
(where the antennas of all Los Angeles TV stations 
are located), one study showed the maximum ambient 
radiation was four milliwatts and that the principal 
source of microwave radiation is UHF broadcast 
stations. If the safe level is found to be much lower 
than 10 mW, officials of the government's Office of 
Telecommunications Policy say some stations may 
be required to reduce their power. However, at present, 
experts feel that hazardous exposures are found only 
in occupational situations where people work on 
microwave -emitting equipment. 

Backtalk on the cable: A major experiment in two- 
way cable TV will start this year in Columbus, Ohio. 
Warner Cable will offer the service to almost 100,000 
homes there. It will feature a 7 x 6 x 2 -inch home 
terminal that will permit subscribers to select programs, 
play interactive games, take tests, register their 
opinions instantly and "actually participate at home 
in TV programs and events." Warner Cable President 
Gustave Hauser says he expects to "see people 
participating in game shows, schools competing 
against other schools, communities against 
communities and so forth." Warner, which recently 
acquired video game producer Atari Inc., declined to 
give further details. 

2 -way game, 1 -way cable: But you don't necessarily 
need a two-way cable system to play an interactive 
CATV game. Ralph Baer of Sanders Associates, who 
is regarded as the.inventor of the video game, told a 
recent meeting of Gametronics in San Francisco that 
tests on cable TV systems in Boston and Akron showed 
several ways in which video games could interact 
with cable. 

One experiment involved the CATV transmission of 
a colorful hockey playing field with four players moving 
at random-two goalies and two forwards. Game 
equipment developed by Sanders recognized the field 
and players, introduced them into the game logic 
circuitry and permitted interaction between the, 
transmitted symbols and the viewer -manipulated locally 
generated players. He said CATV could also be used 
with microprocessor games, with digital data on game 
rules, character symbols and the like transmitted to 
storage equipment at the receiver terminal-in effect, 

programming the game via CATV. Another possibility 
would be viewer participation in quiz games sent over 
one-way cable. 

Baer also forecast two-way game playing between 
homes by telephone connection and prerecorded 
home VTR or videodisc programs for interactive games. 
He predicted that game -playing capability would 
eventually be built into every home VTR or videodisc 
player. 

CB stability promised: CB manufacturers and dealers 
are still reeling from the rough transition from 23- to 40 - 
channel units, which caused severe dislocations and 
even a few bankruptcies. Now they're apprehensive 
that just when things get going again they'll be 
clobbered by new FCC efforts to move CB to a 
permanent home upstairs in the higher frequencies. 
But FCC Chief Engineer Ray Spence recently told the 
PC 77 trade show that the industry can "look forward 
to a period of stability with no new surprises." Other 
FCC spokesmen conceded the Commission was making 
long-range studies for new personal communication 
spectrum space, but said no action was planned which 
would eliminate the current 27 -MHz band. 

The FCC has proposed a ban on linear amplifiers 
in the 25 -35 -MHz band. These devices, designed for 
amateur radio, are being used illegally to boost power 
in CB equipment. The FCC has made no proposal to 
ban linear amplifiers in other ham bands, but it did 
propose a type -acceptance program for all amateur 
radio equipment, presumably to help block the 
manufacture of amplifiers that could easily be modified 
for CB use. The FCC proceedings are expected to 
be protracted, with amateur radio groups strongly 
opposed. 

Another major problem faced by the CB industry is 
trying to convince prospective customers that 40 - 
channel transceivers have as much "talk power" as 
the 23 -channel transceivers. All manufacturers agree 
that rumors are rampant that the FCC rules make 40 - 
channel transceivers less powerful. It's not true, but, 
like many rumors, it has some basis in fact. This is 
that some CB manufacturers lacking in engineering 
resources have reduced the percentage of modulation 
in order to meet the Commission's new tighter 
specifications. But the vast majority of well-known 
brands are said to provide full power and full 
modulation in their new transmitters. The entire 
problem-if you can call it a problem-undoubtedly 
has been exaggerated by dealers stuck with large 
quantities of 23 -channel transceivers who have been 
bad-mouthing the 40 -channel gear. 

VTR fever rises: In a series of fast -breaking 
developments, the home videocassette recorder has 
taken a giant leap toward becoming the next major 
mass -market consumer electronic product in the 
United States, and the search for a "standard" system 
was sharply narrowed down: 

continued on page 94 



Convenience 
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half the story. 
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SBE TOUCH/COM 40 
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SBE adds the ultimate luxury to 40 -channel operation: the convenience of =---11 
microphone control trat puts all CB functions right in tie palm óf your hand. II 

Quickly scan .rp or doves tnrouch all 40 channels, or rove channel by z- ) 

channel with the 2 -speed channel selector. Identify yoLr channel with E1 r'_- 
extra -large, high -intercity LED readout, clearly visible even in bright day- _ - ''' 

light. Adjust volame and squelch with the flick of a ting3r. And to transmit, 
simply push the"Press-loTalk"control. Ifs all on the microphone. . .4 

But the convenienc3 of TOUCH/COM 40 is only half he story. With "-^" - 

such sophistica ed featuras as SBE's"Speech Spandet'voice- M 

operated modulation level control, "Anti-Blast"audio bLrst protection '",,,, i 
circuit, 4 -pole IF filter, del:a tune, and MIC gain control, Touctr/Com 40 - 

offers top perfo-manc3 under the toughest operating conditions, plus `- 
dependability backed by 100 per -cent quality control. 

And that's the half o' the s:ory that is the most important to you. - 

S B- E Better Communications through Creative Technology 
SBE-43CB 

For complete irformatior; visit ycur nearest SBE Dealer; or write SBE, Inc. 220 Airport Blvd., Watsoiville, CA 95076 
INTERNATIONAL O=FICES E.S. Gculd Ma-keting Q. Ltd., Montreal. Ciada/Linear Systems S.A. Geneva 1, Switzerland 
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CIRCLE 28 7N FREE. INFORMATION CARO 



Digital Watch 
Breakthrough 

There are several big changes taking place in digital 
watches. Here are all of them in one product. 

Your digital watch is either too thick, uses 
up batteries quickly, has just a few functions 
or is hard to read under certain lighting condi- 
tions. You still have to press a button, flick 
your wrist, or hold your watch at just the 
right angle to read the time. 

The digital watch industry has gone through 
four years of rapid change, but the disadvan- 
tages cited above have finally been resolved in 
one totally new product-the Sensor Laser 
440 Digital. The Laser 440 is so different that 
it represents a dramatic departure from con- 
ventional digital watches. 

NO BUTTON TO PRESS 
There is no button to press since the display 

glows in the dark. A glass ampoule, charged 
with tritium and phosphor and sealed by a 
laser beam, is placed behind the new CDR 
(crystal diffusion reflection) display. When 
room lights dim, the self contained tritium 
light source will compensate for the absence 
of light by glowing brightly and illuminating 
the display. 

No matter when you wear your watch-day 
or night-just a glance will give you the 
correct time. There's no button to press, no 
special viewing angle required, and most 
important, you don't need two hands to read 
the time. 

CHANGE YOUR OWN BATTERIES 
The Laser 440 is only 8 millimeters thick- 

thinner than many of the so called thin digi- 
tals being advertised today. The new CDR dis- 
play draws 100,000 times less current than an 
LED watch when displaying the time so your 
single commercially -available Union Carbide 
battery lasts years longer. In fact, part of our 
warranty includes all the batteries you'll ever 
need, free of charge, for five full years. To re- 
place a battery, simply open up the battery 
hatch on the back of your watch, tap out the 
old battery and drop in the new one. 

Most digital watches have dozens of electronic 
components. The Laser 440 has only six-two 
integrated circuits, a crystal and three micro - 
capacitors. All components are bonded direct- 
ly on the printed circuit board. By hermetical- 
ly sealing the integrated circuits and using 
fewer components, the Laser 440 is consider- 
ably more reliable than other watches that do 
not yet have this complete integration. 
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The new Sensor Laser 440 digital watch glows 
in the dark so there's never a button to press 
to read the time in darkness or in sunlight. 

THE ULTIMATE ACHIEVEMENT 
Other manufacturers have devised unique 
ways to produce a watch you can read at a 
glance. The $300 LED Pulsar requires a snap 
of the wrist to turn on the display, but the 
Pulsar cannot be read in sunlight and its dis- 
play uses 100,000 times the current of the 
Sensor display. The $400 Longine's Gemini) 
combines both an LED and liquid crystal dis- 
play. (Press a button at night for the LED dis- 
play, and view it easily in sunlight with the 
liquid crystal display.) But you must still 
press a button to read the time. All these ap- 
plications of existing technology still fail to 
produce the ultimate digital watch: one you 
can read under all light conditions without 
using two hands. Until the new Laser 440. 

And if you've owned a digital watch for a 
year, chances are you've had it in for repair 
more than once-a very common consumer 
complaint. The Laser 440 is so service -free 
and has such high quality that it should rarely, 
if ever, require service. It is backed by a solid 
five-year warranty-your assurance of our 
commitment to this outstanding new product. 

The Laser 440 has both time and stop watch 
functions. Six digits are on display-four 
large digits and two small ones. You choose 
between hours, minutes and seconds or hours, 
minutes and date by pressing a button. The 
Laser memory remembers the number of days 
in a month and resets automatically on the 
first day of the new month. 

The 440 is also available in an 11 functior 
chronograph (stop watch) and is truly the ul- 
timate Laser timepiece. You can time two 
separate laps of a multilap race keeping one 
lap in memory. You can accumulate time; 
you can view the time of one lap while con- 

tinuing to time a lap stored in memory. As 
a business executive, you can time long dis- 
tance phone calls and interviews. Lawyers can 
keep track of their services, and doctors can 
time the vital signs of their patients. Even 
while the chronograph is functioning, you can 
still view the time-something even many of 
the expensive digital chronographs cannot do. 

BUILT DIFFERENTLY 
All wires have been replaced with circuitry 

printed on one single thin surface. On this 
same surface are two integrated circuits which 
use gold contacts and are hermetically sealed 
to protect their several thousand micro com- 
ponents. The American -made Laser is shock 
resistant and uses a tough mineral glass crystal 
to protect the rugged electronics from the 
everyday water and humidity tortures normal- 
ly given any watch. 

NEW QUARTZ BREAKTHROUGH 
Digital watch accuracy depends on the 

quartz crystal. Even the best crystals change 
frequency with shock or age (especially when 
first produced). The Laser 440 uses the new 
and very expensive, tuning fork crystal. It is 
first aged to not shift frequency more than 
five parts per million per year (more accurate 
than most radio or TV time signals) so the 
extreme accuracy you expect is built into 
your watch from the first day you wear it. 
The crystal is cushioned and solidly bonded 
to the crystal carrier eliminating all fine wires 
that may break from shock. In short, the 
advanced design of the crystal will assure 
guaranteed accuracy greater than 5 seconds 
per month-year after year after year. 

The Laser 440 is ideal for pilots because of 
its cockpit visibility and chronograph func- 
tions, perfect for the businessman who de- 
pends on his watch for split-second accuracy 
and the ultimate watch for anybody who 
wants unquestionably the finest digital watch 
ever offered at any price. 
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The Laser 440 is not only thin but is designed 
to conform to the contour of your wrist. A 
bulky digital watch can become annoying to 
wear-especially if you have a thin wrist. 

HOW WE PROVIDE 
THE FINEST SERVICE 

Can our company provide better service 
than even your local jeweler? We think so. If 
your Laser malfunctions during its unprece- 
dented five-year warranty, just call us on our 
toll -free line. We have made arrangements 
with United Parcel Service to pick up your 
Laser at your door, at our expense, and we 
give you a loaner watch to use while your 
Laser is repaired. You pay nothing to have 
your watch serviced during its five year 
warranty (that is if service is ever required) 
and we are as close as your phone or door. 

WHO WILL BACK YOUR 
5 YEAR LIMITED WARRANTY 

Two solid companies are behind your new 
Laser. JS&A is America's largest single source 
of space-age products-a substantial company 
and a leader in electronics for over a decade. 
Our commitment to the consumer and to ser- 
vice is a matter of record. Check with the 
Better Business Bureau in your very own 
community, the Northbrook, Illinois Cham- 
ber of Commerce (312) 498-5555, or any of 
the 100 national magazines and newspapers in 
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The expensive metal bracelet has the equiva- 
lent of 92 finely -hinged links and is complete- 
ly adjustable. Simply slide the adjustment 
mechanism to the most comfortable position 
on the band for your wrist size and lock it in- 
to place. Then, whenever you have to put on 
your watch, simply hook the strap into the al- 
ready pre-set adjustment mechanism and snap 
it shut. It's fast and simple and gives you the 
most comfortable fit of any watch by con- 
forming exactly to the contour of your wrist. 

which we advertise. We realize that a quality 
watch warranteed for five years is a serious in- 

vestment and our reputation for service and 
customer satisfaction must be unsurpassed. 
Most important, check with our customers. 
For almost two years we have sold and ser- 

viced the Sensor watch. We are proud of our 
record and will gladly share it with anyone 
who inquires. 

The Sensor Laser 440 is manufactured ex- 

clusively for JS&A by Micro Display Systems, 
a leader in the new emerging watch tech- 
nology and a well -financed company backed 
by one of the world's major manufacturers. 

STANDING BEHIND A PRODUCT 

The Laser 440 is everything you would 
want in a digital watch: a major advance in 
digital watch technology, all the really impor- 
tant functions you'll need, a service contract 
so solid that you'll never have to leave your 
home if service is ever required, and a product 
of unsurpassed quality and accuracy. But it is 

only after you receive it that you will con- 
vince yourself of its beauty, its design, its fit 
and the accuracy of our claims. For that rea- 

son we give you a one month trial period. 
Wear the Laser 440 for one full month. Check 
its accuracy, its feel and show it to others. 
Compare it to all other digitals. If you are not 
totally convinced that the new Laser is the 
finest digital watch at any price, then return it 
for a prompt and courteous refund. 

To order your Laser 440 for a personal 
trial, simply call our toll -free number below 
and give us your credit card number or send 
us your business or personal check. There are 
no postage or handling charges (Illinois resi- 

dents add 5% sales tax) and it will be sent 

to you promptly by United Parcel Service 
unless you specify otherwise. 

A REVOLUTION IN TECHNOLOGY 
There is a revolution taking place in the 

watch industry. Some digitals are getting 
thinner, some have dozens of new functions 
and some claim exceptional visibility. None 
have all the features in one quality timepiece. 
The new Laser 440 does. Order yours at no 

obligation today. 

White Gold With Time and Date $139 
Gold-plated With Time and Date 159 

White Gold With Chronograph 199 

Gold-plated With Chronograph 219 

JS&A ranked first among all watch 
manufacturers in total unit sales of 
quality digital watches during 1976. 

0 
NATIONAL O LES 

GROUP 
Dept. RA One JS&A Plaza 

Northbrook, III. 60062 1312) 564-9000 

CALL TOLL -FREE 800 323-6400 
In Illinois call (312) 498-6900 

©JS&A Group. Inc.,1977 
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Zworykin elected to Inventors 
Hall of Fame 
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DR. VLADIMIR K. ZWORYKIN as he appeared 
when he Invented the tube he Is holding-the 
iconoscope that made our present television 
transmitting technology possible. 

Dr. Vladimir Kosma Zworykin, television 
pioneer, has been elected to the National 
Inventors Hall of Fame, joining such nota- 

bles in the communications world as 

Marconi, Bell, Morse, and Edison, and the 

three inventors of the transistor. 
Vladimir Zworykin was graduated in 

1912 from the St. Petersburg Institute of 
Technology, where he made his first 
contact with television as student -assist- 
ant to Professor Boris Rosing. Afterward 
he did post -graduate work at the College 
de France in Paris, returning to Russia at 

the outbreak of war in 1914. 

Coming to the United States after World 
War I, he first worked for Westinghouse, 
and received his Ph.D in Physics from the 
University of Pittsburgh in 1926. In 1929 

he joined RCA as director of the Elec- 

tronic Research Laboratory. In 1947 he 

was elected a vice president and consul- 
tant for RCA Laboratories, and after his 

retirement in 1954 was made an honorary 
vice president and provided with an office 
at the David Sarnoff Research Center 

Infrared light controls home slide 
projectors 

In keeping with the trend toward the use 

of infrared light for remote control of 

electronic domestic equipment, Siemens 
says, they have come up with an idea for 
controlling home slide projectors. The 

simplicity of slide projectors makes cir- 
cuitry much less complex than for, say, a 

TV set. Only four channels are needed, 
two to move the slide cassette forward 
and back, one for the projection lamp and 
one to control room lighting (a floor or 
table lamp is hooked into the circuit). 

The Siemens device uses pulses trans- 
mitted sequentially on a fundamental 
frequency of 31.25 kHz. The pulse 
lengths, starting at 1.5 ms, are staggered 
by 0.5 ms from one channel to the next. 
Three infrared output diodes are driven by 

a Darlington circuit. Range is about 15 

meters, and the low power consumption 
permits sending 30,000 instructions with a 

single 9 -volt battery. 

a 

NEW INFRARED REMOTE CONTROL. Chan- 

nels are Lamp (electric light for room illumina- 
tion) Projector, Forward and Back. 

In the receiver, a photodiode, a tuned 
circuit and transistor pick up the infrared 
signals and pass them to an integrated 
circuit that was originally developed as a 

video IF amplifier and is thus a low-priced 
item. A decoder then suppresses all 

pt.lses of less than 1 ms to clear out 
interference and noise. The individual 
signal lengths are then examined and 

allocated to their correct channels. 

Engineering Consortorium offers 
computer courses 

The 1977 Professional Growth in Engi- 
neering Spring Program of the National 
Engineering Consortorium features Mini- 
computer, Microcomputer and Modern 
Signal Processing as well as Design and 
Production of Hybrid Circuits. Eight pro- 
grams are being presented during the 
week of May 22-27, 1977, at Pheasant 
Run Lodge, St. Charles, IL. 

continued on page 12 
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ó home study training and with them, it's NRI 2 to 1. 
It's a fact! Among men actually making their living repairing 

ó IV and audio equipment, more have taken training from NRI 
than any other home study school. More than twice as many! 
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Almost half of the successful TV servicemen have 



A national survey*, performed 
by an independent research 
organization, showed that the 
pros named NR1 most often as 

a recommended school and as 

the first choice by far among 
those who had taken home 
study courses from any school. 
Why? Perhaps NRI's 62 -year 
record with over a million 
students ... the solid training 
and value built into every NRI 
course ... and the designed -for - 
learning equipment originated 
by NRI provide the answer. But 
send for your free NRI catalog 
and decide for yourself. 

' . . _'.': ` 
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Two Famous Educators... 
NRI and McGraw-Hill. 
NRI is a part of McGraw-Hill, 
world's largest publishers of 
educational material. Together, 
they give you the kind of train- 
ing that's geared for success .. . 

practical know-how aimed at 

giving you a real shot at a better 
job or a business of your own. 
You learn at home at your con- 
venience, with "bite -size" 
lessons that ease learning and 
speed comprehension. Kits 
designed to give you practical 
bench experience also become 
first-class professional instru- 
ments you'll use in your work. 

25" Diagonal Color TV... 
And 4 -channel 
Quadraphonic Stereo. 
As a part of NRI's Master 
Course in color TV/Audio serv- 
icing, you build a 25" diagonal 

solid state color TV with 
console cabinet. As you 
build it, you perform 
stage -by -stage experi- 
ments designed to give 
you actual bench exper- 
ience. And you get a 

Quadraphonic system 
with 4 speakers. NRI's 

instru- 
ments are 
a cut 
above the 
average, 
including 

a transistor- 
ized volt ohm- 

meter, triggered 
sweep 5" oscilloscope, CMOS 
digital frequency counter and 
digital integrated circuit color 
TV pattern generator. They're 
top professional quality, designed 
to give you years of reliable serv- 

ice. You can pay hundreds of 
dollars more for a similar course 
and not get a nickel's worth 
extra in training and equipment. 

RI NRI SCHOOLS 
112; FÁ r McGraw-Hill Continuing Education Center 

is 3939 Wisconsin Avenue, 
I17:111.1 Washington, D.C. 20016 

Widest Choice of 
Courses and Careers. 
NRI doesn't stop with just one 
course in TV/Audio servicing. 
You can pick from five differ- 
ent courses (including an 

advanced color course for prac- 
ticing technicians) so you can 
fit your training to your needs 

and your budget. Or, you can 
go into Computer Technology, 
learning on a real, digital com- 
puter you build yourself. Com- 
munications with your own 400 
channel digitally -synthesized 
VHF transceiver. Aircraft or 
Marine Electronics. CB, Mobile 
Radio, and more. 

Free Catalog... 
No Salesman Will Call. 
Send the postage -paid card for 
our free color catalog showing 
details on all NRI electronics 
courses. Lesson plans, equip- 
ment, and career opportunities 
are fully described. Check card 
for information on G.I. benefits. 
No obligation, no salesman will 
call. Mail today and see for 
yourself why the pros select 
NRI two to one! 

If card is missing, write, 

'Summary of survey results upon request. 

11 
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Introduction to Micro/Minicomputers, 
May 22-24. 

Microcomputer Basics and Program- 
ming, May 22-24. 

Successful Design/Project Manage- 
ment of Micro/Minicomputer Systems, 
May 22-24. 

Modern Signal Processing Design 
Techniques, May 22-24. 

Microcomputer Architecture Interfaces 
and System Design, May 25-27. 

Micro/Minicomputer Software Devel- 
opment and Systems Diagnostics, May 
25-27. 

Minicomputer Architecture, Interfaces 
Programming and Applications, May 
25-27. 

Design and Production of Hybrid Cir- 
cuits, May 25-27. 

The National Engineering Consorto- 
rium, Inc., is a nonprofit educational 
group serving the engineering community. 
Registration fee for each program is $395, 
for two programs $595. The registration 
fee includes the notes, lunch and dinner. 
Interested individuals may write the NEC 
Registrar, 1211 West 22nd St., Oak Brook, 
IL 60521, or phone (312) 325-5700. 

INTERNATIONAL EXCHANGE 
OF IDEAS 
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AUSTRALIAN ABORIGINE, on visit to the 
University of Kansas, after demonstrating 
the art of the boomerang (and the ceremonial 
decoration required with it) to students of 
the William Alien White School of Journalism, 
learns something of American television 
technology using an Asian (Sony 
Videocorder) camera. 

H. Potts, J. Peelee, R. Kulp are 
Gernsback Award winners 

Harold R. Potts, Jr., John Peelee and 
Raymond B. Kulp, all correspondence 
students of the Capitol Radio Engineering 
Institute, are the Gernsback Award win- 
ners this month. The Gernsback Memorial 
Award is a check for $150 presented to an 
outstanding student in each of eight 
leading electronics home -study schools 
each year. Through the generosity of 
manufacturers, two supplemental awards 
of test instruments are given to the 

second -place and third -place student in 
each school. 

Mr. Potts of Havelock, NC, says: 
"My background goes back to my high 

school days. I was introduced to the world 
of electronics with a course in Basic Elec- 
tricity. I enrolled in Electronics 11 the next 
year. But when I graduated, I realized I 

couldn't afford college right away. My 
alternative was to join the services, attend 
their schools and gain practical experi- 
ence, then attend college under the GI Bill 
after my discharge. In 1974 I enlisted in 
the Marines with guaranteed training in 
electronics. 

"Since then I have attended Basic Elec- 
tronics classes for three weeks, and the 
Precision Measurement Equipment Cali- 
bration and Repair School in Denver, for 
33 weeks. At my present duty station I 

have taken various classes on test equip- 
ment. 

"I am currently involved with the core 
program of CREI and intend to go on to as 
many electives as I can. I receive tech- 
nical training once a week at my labora- 
tory and now I even instruct on some of 
them." 

Mr. Peelee, of Springfield, VA, also 
started electronics as a freshman in high 
school, supplementing school courses 
with a night course in black -and -white and 
one in color TV repair, both given by the 
Fairfax Co. schools adult education divi- 
sion. At the end of his junior year, he 
worked part time for a local repair 
company. He started with CREI half way 
through his senior year, and on gradua- 
tion started his own repair business. Now 
an electrical engineering student at the 
University of Virginia, he says "I am fixing 
electronic equipment this summer (1976), 
taking two electives at George Mason 
University, finishing CREI and getting a 
first class radiotelephone license. I will be 
graduated from UVA with a BSEE next 
May." 

Raymond Kulp, second runner-up, 
works for Ford Aeroneutronics in Lans- 
dale, PA. He reports: 

"My CREI course has helped me in my 
work many times, especially the lessons 
on solid-state devices. An example is a 
problem we were having with a power 
supply. There was a Zener diode regu- 
lating a supply that always caused an FM 
oscillation problem. I found the Zeners 
used were the soft -knee type and the 
Zener point at the high end was right on 
the knee of the curve, giving little regula- 
tion on the high end. We have since gone 
to a sharp -knee Zener and the problem 
has virtually disappeared." 

Mr. Potts receives the $150 Scholarship 
Award, Mr. Peelee a digital multimeter 
from B & K, and Mr. Kulp a Special 
Service Multimeter from VIZ. 
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Super Case 
Vaco means value and variety. 

Like our Super Case. A great value with great variety. 
48 profes3ional problem -solving :ools from screwdrivers 
and nutd:ivers to pliers, wrenches, crimping tools, and 
more! All right at hand. And all unconditionally 
guarantEed. 

You'll find the Super Case and all the other fine Vaco 
tools in cur exciting new 64-pae Bicentennial Catalog. 
FREE for the asking! Just write: 

Vaco Products Co., 510 N. Dearborn St., Chicago, Illinois 
60610. 

Nour FREE 

Tools& ~IWO 
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64 colorful pages with 
the complete Vaco selection. 
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BAR -PRECISION 

COLOR 

GENERATORS 

easy to use... 

reliable 
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B&K-PRECISION 
Model 1248-$175 

Use it as a 
portable analyst 
to localize TV problems at the 
customer's location. The 1248 has 
nine precise color patterns, with 
RF, IF, video, sync and sound out- 
puts for signal substitution to let 
you locate the problem faster. 
Patterns are digitally generated. 
IF and RF outputs crystal - 
controlled. With carrying case. 
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B&K-PRECISION 
Model 1230-$98 

Compact and 
rugged! 
Discrete TTL IC reliability and all 
metal case construction are just 
two of the ways the 1230 is built 
to last. Pattern quality compares 
with much larger generators. 
Generates 9 x 11 dots, 9 x 11 

crosshatch, gated rainbow and 
purity. Just 13/4 x 5 x 73/4". AC 
powered. 

Both available from your 
authorized distributor, or write 
for detailed specifications. 

l 

PRECIS/ON 

DYNASCAN 
CORPORATION 

6460 West Cortland Avenue 
Chicago, Illinois 60635 312/889-9087 

In Canada: Atlas Electronics, Ontario 
Intl. Sls: Empire EMI. 270 Newton, Plainvlew, N.J. 11803 

CIRCLE 62 ON FREE INFORMATION CARD 
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DIGITAL ALARM CLOCK 
I built the "Digital Alarm Clock" that 

appeared in the November 1976 issue. 
Works fine and I am pleased. I used the 
complete kit of parts and "case" that were 
available. 

I made a few changes that might 
interest you. They were improvements, 
naturally. I mounted a normally -open 
pushbutton on top in place of S2, the 
snooze switch. I mounted S1 and S3 on 
the rear of the PC board and added a 2 x 
6 x 8 -inch wooden base to hold the clock 
upright. I used the vacant space left by 
moving S2 to add a SPST switch (RUN - 
STOP) in series with the lowest position of 
S3 (FUNCTION). Now when I turn the 
alarm off, I don't accidentally put the 
clock in stop mode. Lastly, I found the 
display brightness excessive at night 
although the automatic brightness feature 
was working correctly. I added a switch in 
series with the + lead of C4, the + 95 volt 
filter. Opening this produces some display 
flicker but greatly reduces the brightness 
by cutting the display duty -cycle even 
further. Hence I now have six brightness 
levels in two ranges. 

Too bad the cost of this circuit is so 
high. It has all the features I wanted so I 

paid my money and got what I wanted; 
alarm, snooze, seconds display but small- 
er than the rest of the display, automatic 
brightness control, no LED's, and visible 
at night (no LCD). I may switch to a 
transformer for the + 17 -volt supply to cut 
the power consumption a bit. 

The only gripe relates to the oxidized 
leads on the Mostek MK50252 chip and no 
socket. -Either leads should be solderable 
or sockets should be used. A bit of sand- 
papering solved the problem, but not 
without fear of zapping the chip. 
O. C. BARR 
Richland, WA 

AUTOMOBILE PROJECTS 
As one of millions of tinkering hob- 

byists, I enjoy both automotive and elec- 
tronic pursuits. I have been meaning to 
write you to thank you for the Electronic 
Ignition I found in your May 1976 issue. 

However, that only whet my appetite! I 

began searching the library's stacks for 
digital speedometers, tachometers, etc., 
and came away disappointed. Available 
plans featured dissimilar displays, too few 
common parts and no common power 
supply seemed adaptable. 

So, I have a suggestion for you! How 
about a series of construction articles for 
the following projects: Digital speedom- 
eter, digital tachometer, digital odometer, 
digital clock (with digital stopwatch, rally 
& race), water temperature gauge with 
LED display, transmission oil temperature 

with LED display, oil pressure gauge with 
LED display, ammeter with LED display, 
manifold vacuum gauge with LED display, 
LED display ignition monitor (displaying 
kV output from the coil), LED display 
digital dwell meter (unless you can 
arrange a diode and LED triggered 
replacement for the points in your ignition 
system), a central computer with exhaust 
emissions monitor to diagnose and trou- 
bleshoot problems. 

The reason I mention a series of articles 
on these is simply that budget constraints 
preclude the purchase of all the parts in 
one lump sum. Monthly purchases would 
be most amiable. 

An LED -tuned AM/FM Stereo and CB 
Monitor radio would be ideal as an 
addendum to these, especially with low - 
distortion op -amp construction. 

As to construction techniques, I recom- 
mend Vector board, breadboarding and/ 
or wire -wrapping followed by immersion in 
clear epoxy for heat sinking and vibration 
proofing. 

You could continue the series with 
radar and laser speedtrap detection 
devices, anti -theft and alarm devices, (to 
protect our investments), navigation -type 
computers for us rally nuts, accelerom- 
eters for us drag racing nuts (accelerating 
and braking both), accelerometers to 
measure side G -forces, an on -board com- 
puter terminal, computer and micropro- 
cessor and the list is endless. 

Pardon my verbosity but I want my own 
digital dashboard (and have wanted for so 
long) and the juices flow when I think too 
long on the subject. 
JON CUMMINGS 
Colorado Springs, CO 

We agree! However, the one never- 
ending problem plaguing construction 
articles of this type is in the area of 
transducers. No one seems to be supply- 
ing transducers of this type to hobbyists. 
We would like to hear from any readers 
with ideas on this subject.-Editor 

0000PS! 
It was unfortunate to see our 23 - 

channel CB Analyzer model GN-1375B in 
the New Products section of your Febru- 
ary 1977 issue of Radio -Electronics. 

Nikoltronix Co. was the first company to 
produce CB analyzers (1975) and the 23 - 
channel CB Analyzer has established 
itself as the most compact, complete, and 
contemporary CB analyzer on the market. 
Since 1975, the 23 -channel CB Analyzer 
has been continuously modified so as to 
meet the needs and requirements of the 
changing CB market; it is now equipped to 
service 40 -channel CB radios since No - 

continued on page /6 
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One Call. 
Your Mallory distributor's 
got them all. 

Take the search and wait out of your 
electronic parts finding. 

Go straight to your Mallory distributor, 
by phone or in person. 

Get to know the convenience and econ- 
omy of simplified single -source buying. To 

Mallory-Richco 
fastening vices 

PTC semi- 
conductors 

rot 

40.4 

deliver exactly what you want in parts, 
quality, and quantity. Immediately from 
stock on hand, or in most cases within 24 

hours from the factcry. 
Your Mallory distributor goes all out for 

his Number 1 VI'° ... you. Get in touch with 
him soon. Mallory Distributor Products 
Company, a division of P. R. Mallory & Co. 

Inc., Box 1284, Indianapolis, Indiana 46206. 

(317) 856-3731. 
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Computer - 
grade 
capacitors 
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AC motor 
start/run 
capacitors 
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Mallobirr® 
Merchandise 

Cabinets 
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Resistors 
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Recording tapes 

wry" 

I-4%. 
Controls 
and switches 

1 

Ceramic capacitors 
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Aluminum and tantalum 
electrolytic capacitors 

Capacitors Controls Fastening Devices Resistors Security Products SemicondLctors Solderless Terminals Switches 
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LETTERS 
continued from page 14 

If your cartridge is 
more than three years old, 
don't replace your 
stylus! 
Don't get us wrong. There is ricttl ng worse 
than playing you -records will- 3 worn stylus. 
And no better we,. to restore 'cur old unit to its 
original glory nail a new diarrcnc. 
But frankly, there have been significant st-ides 
mace recently in the phono cartridge field. 
And the new wr-- dges of today stand head 
and shoulders atve even the =inest of a few 
short years ago 

Here's the chobE: Get fresh-tut outdated - 
perfcrmance wit a replacement stylus, 0 -enjoy 
all the benefits dmodern car -r doe research 
and developme-1_ for just a few dollars more. 
You'll find that you can update your system 
for far (less than )riu might irraine. It's probably 
the most dtama'ic single improl:enent you can 
make. 
For instance, Audio-Technica offers Universal" 
cartridges equ Peed with a gen_ine Shibata 
stylus and our uniquely effec:iv3 Dual Magnet" 
system beginning at just $7E.CC list. Or you can 
replace your present cartridge with a fresh new 
Audio-Technica cartridge wi-h righly-po ished 
elliptical tip for as little as $4 .0') list. 

AT11E 
54500 
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37=30 ' 

..v_ 
-' 

AT-zEa; AT1SSa 
$E5>o $125.00 

Are these new models worth"t3a difference? 
Absclutely. You II be amázec at what you hear 
from today's gen3-ation of prono cartridges. 
Improved frequency response. Lower disbcrtion. 
Better separation ,Less recori wear. Truly 
better sound. 

A new Audio-Technica carnage. 
Your best value ii hi-fi. - 

- 

I 4101 _ 

r..% INN01rA?t !N o PREZ S'GN o INTEGRITY 

AUDIO-TECHNICA U.S., INC., Dept. 57E, 33 Shlawassee Avenue, Fairlawn, Ohlo 44313 
Available In Canada from Superior Electronics, Inc. 

vember 1976 (a photograph of the new 40 
channel CB Analyzer model GN-1375B is 
enclosed). 

,,...... 1~11 
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W.c.* :.i _- J--_ 
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- `-- =,, :,Í:. s ± 
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..go__ '----- 
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Thus, it is apparent that the 23 -channel 
GN-1375B does not belong in the New 
Products section of your magazine. 

Your mistake, although unintentional, 
has caused great confusion among those 
who are familiar with our products and 
reputation as the originator and leader in 
CB Analyzers. 

Hopefully, we have eliminated the con- 
fusion and misunderstanding. 
GEORGE D. NIKOL 
Nikoltronix Co. 
Chicago, IL 

GI VIDEO GAME IC 
I really enjoyed the article "IC Applica- 

tion of the Month" in the January 1977 
issue. This was a very timely article as 
many of us would like to have a TV game 
but can't afford one of the commercial 
versions. Please publish more articles 
such as this one. Better yet, make it a 
regular feature. 

However, there is one problem. Where 
can one purchase the AY -3-8500-1 IC? 
I've tried all the supply houses in the 
Colorado Springs and also in Denver, but 
no one has the IC nor does anyone know 
of a source for the IC. Would you please 
publish the price and the address of a 
source? Also, in the future please publish 
a source for some of the more difficult to 
get parts, please. 

Keep up the great work. 
KARL S. PERRY 
Wide field, CO 

Check the advertisements in the back of 
this issue for a supplier. We know James 
Electronics has some in stock. Check 
their ad for price and ordering informa- 
tion. There may be other suppliers as 
well.-Editor 

BIC FORMULA 
The article on the BIC Formula 7 

Monitor Series Speaker in the February 
1977 issue is of interest. I would hasten to 

continued on page 22 
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HOBBY -WRAP' WIRE -WRAPPING, STRIPPING, UNWRAPPING TOOL FOR AWC 30 (.025 SQUARE POST) 

STRIP 

HIP 

I I 

I I! 

UNWRAP 

TYPES OF WRAP 
A "Regular" bit wraps the bare wire around 

the terminal A "Modified" bit wraps a portion 
of insulatior around the terminal in addition to 
the bare wire. This greatly increases the ability 
to withstand Vibration. 

G CHARGE $1.00 

Dp D i10'1A% 

HOBBY -WRAP 'IRE-WRAPPI, STP,I I'G, UNWRAPPING TOOL FOR AWG 30'(.025 SQUARE POST) 

REGULAR 

WRAP 

WSUI30 

STRIP WRAP 

,P 
I 

G` 
I 

411.11!1-1,1 \ 
UNWRAP 

9 
, 

5 
SH G CHARGE $1.00 

` ADgE,IE` TAX 

1', 

` 
1 

1.31 < ` 

ON 11Z1C//INE & TOOL 1.011PO/IATION 
3.55 CONNER STREET. 3RONX, NEW YORK. N.Y 10475 U.S.N. PHONE 12.21 99+6600 

TELEX: 125091 TELEX, 23239! 
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Some of the most exciting electronic 
kits ever to come along ,are 

`described 
in this NEW Heathkit Catalog. 

NEW! AS -1348 deluxe Three -Way 
is a deluxe Swept -Function Lin/Log Generator. 

The 

Speaker System 

IG-1273 is a voltage -controlled 
Lin/Log Generator, 

Our biggest and best speaker system is designed for 
and tha IG 1272 is aloes -distortion audio frequency 

use with the finest stereo components! 
Has a massive 

oscillator 
perfect for audio testing. All three offer 

15" woofer for bass response all the way down to 20 
professional 

performance 
and specifications 

at low 

Hz; dual 41/2" midrange speakers for twice the power 
kit -form prices. 

handling at the important middle frequencies, 
and a 

PLUS nearly 400 other superb, easy -to -build, money - 

three -tweeter array that maintains 
dispersion 

and 
saving products. You'll find a complete line of digital 

stereo image throughout 
any listening area. The AS- 

electronic clocks and weather instruments, 
plus use - 

1348 provides "live performance" 
sound levels at ALL 

ful and unique items for your car, home or office. 

audible frequencies. 

Our learn -at-home courses are now in use by the thou - 

NEW! Electronic Circuits 

sands! A really effective and low-cost way to teach 

Learn -at -Home Course 

yourself about electronics 
for fun, for knowledge, 

or 

The latest in our series of programmed 
learning 

for profit. We also have a wide selection of popular 

courses - the Electronic Circuits Course provides an 
books covering almost everything 

in electronics. 

explanation 
of most common circuits and gives you 

There are many more exciting products to read about 

the "hands-on" 
experience 

you need for circuit de -too! Home convenience 
items like a practical freezer 

sign and development. 
Covers amplifiers, 

power sup 
alarm, a touch -control light switch, intercoms and a 

plies, oscillators, 
pulse circuits, modulation 

and de 
unique programmable 

doorbell. Automotive 
instru- 

modulation 
with emphasis 

on integrated 
circuits. 

ments and accessories, 
marine equipment, 

model air - 

Includes text material, audio records and 110 elec- 
craft Radio Control gear, security systems and more. 

Ironic parts for 18 different experiments 
with the op- 

Plus our world-famous 
Amateur Radio equipment 

and 

tional electronic 
trainer. 

test and service instruments. 

NEW! GR-1132 3 -Band VHF/UHF 

These are among the nearly 400 quality, fun -to -build 

Automatic Scanning Monitor 

kits described 
in this new Heathkit catalog. Kits for 

Listen to ALL the action -automatically! 
Covers any 

every interest. All with the world-famous 
Heathkít 

combination 
of 8 crystal -controlled 

channels 
in the 

assembly 
manual -a step-by-step 

instruction 
guide 

30-50that 
makes kitbuilding 

easy and leaves nothing to 

and 146-174 MHz VHF bands, and 450-500 MHz 

UHF band, for police, fire, ambulances, 
Amateur 2- 

chance. And all backed by our "We won't let you 

fail" promise. Find out about the satisfaction, 
savings 

meter FM, marine, emergency 
vehicles, U.S. Gov't and FUN of kitbuilding. 

weather stations and more. Has extra -large lighted 

channel indicators, 
priority channel feature and chap- 

nel lockout buttons, built-in antenna for all three 
Send for your 

bands, provision for external antenna. Built-in speak- 

er, volume and squelch controls. 

NEW! CI -1096 Deluxe Auto Timing Light 

with built-in Tachometer 
and Advance 

HEATH Heath Company, 
Dept. 20-29 

The fast, easy way to keep tabs on your car's engine 
Schlumberger 

Benton Harbor, Michigan 
49022 ' 

timing and distributor advance functions for smoother 

operating 
and better fuel economy. 

Single, compact 
I Please send ma my FREE Heathkit Catalog. 

111 

unit houses a timing light, advance meter and tach- 
, I am not on your mailing list. 

' 

ometer. Measures up to 60° mechanical 
or vacuum 

advance from 1500 to 4500 RPM and indicates en- 

gine speed to 4500 RPM. Bright xenon flash tube lets 

you set timing even in daylight. Inductive pickup 

snaps around #1 sparkplug 
wire for easy hookup. 

' Address 

111 

NEW! Advanced Test and i city 

State 
111Service 

Equipment 

Three new test instruments 
will bring advanced serv- cL.6s2 

Zip 

ice capability 
to any test or hobby bench. The IG 1275 

`~ 
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LETTERS 
continued from page 16 

dgnacors 
sound 

starts 
aOWEF 

olyNat nL,w ,Ma ̂  

Learn what Dynakit's legendary sound quality and ease of 
assembly is all about: Save $100 in 3 or 4 evenings and hear 
the finest squnding low cost amp/preamp ever! Dynaco's SCA-50. 
Get the satisfaction of the famed PAT -5 and Stereo 150, at 
50 watts power (though!it seems much more) 
and a price that's even lower than that! 
Optional wood cabinet shown. dr_ maco 

For free catalog, write Dept. A-2 f 
Box 88, Blackwood, N.J. 08012 ,.J 
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point out that an SPL meter in the actual 
sound field is Inherently better than any 
built-in audio power monitoring system. 
Room effects such as the carpet, drapes, 
furniture, number of people, etc., all alter 
the developed SPL which cannot be esti- 
mated solely at the speaker terminals. 
Resonance effects play a large part as an 
elementary study of room acoustics will 
show. 

Thus an SPL meter in the field is worth 
more than two audio power meters at the 
source (for stereo systems). Furthermore, 
a modern SPL meter can cost less than 
the electronics presented for the BIC 
system. While audio power level Moni- 
toring is generally a good idea to protect 
speaker systems and people from gross 
overdrive, a field SPL meter is cheaper in 
this case and provides a much better 
estimate of the amount of ear damage 
anticipated in the listening environment. 

There is a great tendency these days to 
digitize everything in sight, including now, 
the speaker power -input level with blink- 
ing LED displays. A pointer reading VU 
meter and single op -amp driver can do the 
same job here cheaper and probably 
better. 
RALPH W. BURHANS 
Ohio University 
Athens, OH R -E 

Treat yourself to a new direct reading DVM today. 
9 ; 

'éNCOE OVM9! 

4 

O A 

VOLTS ACIOC.A i, 

VM 
AAI.A 

.A 

1.0.076%.. l.A. 

1u, 
P 

A.=- 

DVM35 
POCKET PORTABLE 
ANALOG REPLACEMENT 
3 -digit, 1% DCV, 
Battery or AC 

Only $134 

cl 
Ei.NCDm OVMi. 

VOLTS ACIOCm11 

Nelem w 

zoo 

Q Ir OHMS OMMSl 
.r:=w 

»s- 

DVM 36 
LAB ACCURATE 
POCKET PORTABLE 
31/2 digit, .5% DCV, 
Battery or AC 

Only $158 

A COMPLETE LINE OF DVMs TO 
You can be sure more times in more circuits, under 
more adverse conditions, with greater versatility, 
accuracy, and meter protection than any other 
digital multimeters on the market today; and for 
less money too. 10 Day Free Trial: Try any of 
these famous DVMs for 10 days. If the DVMs in 
use don't prove exactly what we say, return them 
to your Sencore FLPD Distributor. 

CIRCLE 14 ON FREE 

DVM 32 
BENCH & FIELD MASTER 

31/2 digit, .5% DCV, 
Battery or AC 

Only $198 

f 

+195'3. 

"PRIME" STANDARD 
AT YOUR FINGERTIPS 
31/2 digit, .1% DCV, 
Auto -Ranging 
Only $348 

FILL YOUR EVERY NEED OR WANT. 
Want more information? We 
would like to tell you all about 
the Sencore DVMs by sending 
you a 24 -page Sencore News, 
a six -page brochure, and the 
name of your nearest Sen- 
core Distributor today .. . 

simply write or circle 
reader's service number. 
3200 Sencore Drive, Sioux Falls, SD 57107 

INFORMATION CARD 



Tuner Service Corporation 

MODULE REPAIRS 
TSC has been 
repairing private, 
brand TV modules7:1;74 ` 

1. for over 2 years. I 
Expanded facilities 4 = -~ 
now include modules 
for 

RCA 
GE 
ZENITH 
W. T. GRANT 
J.C. PENNEY 
WESTERN AUTO 
GAMBLES 

as well as Zenith 
IF subchassis. 

For free Price List and complete information write or phone; 

TSC HEADQUARTERS, BLOOMINGTON, IND. 
or any of the TSC locations listed below. 

as 

- 1 

One Year 
Guarantee 

STILL ONLY 

#11'J 
. $1fl95 

rarl U.S.A. ' ONLY 1d C 
Major Parts 

and Shipping 
Charged 
at Cost 

PROVIDES YOU WITH A COMPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS. 

TUNER REPAIRS 

VHF OR UHF ANY TYPE (U.S.A.) $10.95 
UHF/VHF COMBINATION (U.S.A.) 517.95 

MAJOR PARTS AND SHIPPING CHARGED 
AT COST 

FAST, EFFICIENT SERVICE AT ANY OF THE CONVENIENTLY 
LOCATED SERVICE CENTERS LISTED BELOW. 

ONLY ORIGINAL FACTORY PARTS USED 

All tuners ultrasonically cleaned, repaired and realigned. 

EXACT REPLACEMENT 

Exact Replacement Tuners are available at a Cost of 514.95 and 
up. (U.S.A. Only) 

Send In your original tuner for comparison purposes to any of 
the Centers listed below. 

UNIVERSAL 
REPLACEMEN_ T . 

UNIVERSAL REPLACEMENT TUNER 513.95 (U.S.A. Only) 

This price buys you a complete new tuner built specifically for 
this purpose. 

All shafts have a maximum length of 101/2" which can be cut to 
11/2". 

Specify heater type parallel and series 450 mA or 600 mA. 

F 
L 

A 
S 

H 

NOW AVAILABLE-TUNER SERVICE PARTS CATALOG 
OF ALL SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED 

VIEW DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY. 
SEND $2.50 WITH ORDER TO BLOOMINGTON HEAD OFFICE. 

SAME DAY SERVICE - ONLY ORIGINAL FACTORY PARTS USED 

TSC 

WATCH US 
GROW 

HEADQUARTERS J3LOOMNGTON, INDIANA 47401 537 Sou& Walnut Street Tel. 812/SYNf1411 

ALABAMA ..,. , BIRMINGHAM ALABAMA 35212 5623 1st avenue, North Tel. 205/592-9150 

CALIF ...soRnN HOLLYWOOD, CALIF. 93601 10654 MaJnolla Boulevard ..._ TN. 213/769.2720 
N MATEO, CALIF. 94402 600 6. AnphNtt Baulerar T I. 415/346-3292 

MODES1O CALIF. 95351 123 Phoenix Annú. :1 I. 209/521-8051 

0,FL -` FTMLAUDERODALE, FLORIDA 33309 35IDA 

33606 
16 N.W. 10th 

5 Cypsses 
!reetAvenue 

Tel. 813/253-0324 

( 
... Tel, 

.... TaL 305/566J882 
GEORGIA -..... ........ ...STUN -A, GEORGIA 3.2.315--.,--x-............646 Evan/ Street S.W...........:... a,¡Tel. 404/758-2232 

ILLINOIS ........._...,.... URBANA. ILLINOIS 61801 .................908 E Mat-, Sheet ........... TN, 217/384-2052 

SKÓK COLLINOIS 600761...... . ....................... 5110 Waal Brown St .. TN. 312/675-0230 
INDIANA s. INDIANJ'iOLIS, INDIANA 46204 ll 112 West 81 Clair Street . Tí1. 317 632-3493 

KENTUCKY....... .LOUISVILLE, KENTUCKY 40205 .. .2244 Tatlorevllle Read .... T.I. 5027452.1191 

LOUISIANA us......-.SHREVECRT, LOUISIANA 71104 1--2423 Boutnarn A.. ..7e1, 316/221-3027 
MASSACHUSETTS .......SPRINGRB D, MASSACHUSETTS 01108 1 405 Dickinson Street 

y 
-.TN'413 788-8206 

MISSOURI ST. LOUIS, MISSOURI 63132 ................. -.............9577 Page Avenue: ^ T.I. 314/429-0633 
NEVADA t LAS VE3013, NEVADA 89102 ._.x....1412 WNbm Avenue ... 702/384-4235 
NEW JERSEY .......... TRENTON, NEW JERSEY 08638 -i 1139 P.nr.rlvanla Avenue..... TeL 609/393-0999 

JERSEY CITY, NEW JERSEY 07307 .7454 Central Avenue¡ .TN. 201/792-3730 

NEW YORK ROCHESTER, NEW YORK 14615 I 37 Pullmati Avenue ......1... .....,......Tel. 716/647.9180 

NORTH CAROLINA GREENSCRO, NORTH CAROLINA 27405 ......2914 East Market St Tel. 919/273-0276 

01110 ... CLEVELAND, OHIO 41169 .. } 4525 Pearl Road .1_« .. ....,.., Tel. 216/741-2314 

OREGON ,. .PORTIa1D, OREGON 97210..._..w.awr. ...... ...1732 N.W. 2511, Are. P 41 ..Te. 503/222-9059 
PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 15209 515 Grant Avenue ., 7e412/821.4004 
TENNESSEE MEMPHIS, TENNESSEE 38111 3158 Barton Avenue../.;' Y T.1. 901/458-2355 

TEXAS DALLAS, TEXAS 75218 .11540 Gerlsnd Roan ...... ..........Tel. 214/327-8413 

CANADA ST. LAWSUIT, QUEBEC 144N -2L7 ......... ............ 305 011105114 Boulevard ... ..........Tel, 514/748-8803 
CALGAF I; ALBERTA T2H-1Y3 ....,. PrQ oa 5123, Stn. 'A'... Tel. 403/243-0971 

If you want to branch out into the TV Tuner Repair Business 
write to the Bloomington Headquarters about a franchise. 
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INTRODUCING 
THE FAST WORKING 

COUNTERS FROM 
HICKOK. 

L -- 
MODEL 380 

/i 

fry MODEL 385 

Four affordable, deluxe 
counters-one for every need. 

MODEL 380. 
1 Hz to 80 MHz. 10 ppm $269 
MODEL 380X. 

1 Hz to 80 MHz. ¡ppm $419 
MODEL 385. 

1 Hz to 512 MHz. 10ppm $545 
MODEL 385X. 

1 Hz to 512 MHz. 1ppm $699 

Perfect for communications, 
CB, audio and digital work, 
servicing and laboratory 
applications. 

Full 7 -digit display with 
automatic decimal, full 
autoranging. SPEED READ 
mode updates display 5 times 
each second to aid tuning 
and adjustments. 

Resolution is 1 Hz to 10 
MHz, and 10 Hz to 80 MHz. 
Models 385, 385X feature a 
built-in prescaler to take you 
all the way to 512 MHz. 
Models 380X, 385X incorporate 
temperature compensated 
crystal oscillators with 1 ppm 
accuracy. 

See these exciting new 
counters at your distributor 
now! 

olHICKOK 
,cr 

W the value innovator 
Lu INSTRUMENTATION & CONTROLS DIVISION 2 THE HICKOK ELECTRICAL INSTRUMENT CO. 
a 10514 Dupont Avenue Cleveland, Ohio 44108 
Ir (216) 541-8060 TWX: 810-421-8286 
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PETER R. RONY, DAVID G. LARSEN, 
and JONATHAN A. TITUS* 

IN THIS COLUMN. WE WILL INTRODUCE YOU TO 
additional details concerning the operations 
of an 8080A -based microcomputer that are 
controlled by software. It is the software 
instructions, or steps, that actually indicate to 
the microcomputer the tasks that it must 
perform. Just as you may start the day with a 
list of things to he done and a sequence in 
which they should be accomplished, the 
microcomputer, too, must be provided with a 
sequential list of program steps. 

In general, we may not he familiar with 
what each microcomputer instruction does 
within the microprocessor chip. This does not 
deter us, however, from using them in all of 
our programs. Many of us are not familiar 
with the inner workings of an internal 
combustion engine, an ¡automatic transmis- 
sion, or a Xerox machine; our lack of knowl- 
edge does not prevent us from using them 
daily. 

All of our programs are stored in fast 
semiconductor memory, either read/write 
memory or programmable read-only mem- 

Software instructions that contain several 
instruction bytes require two or three sequen- 
tial fetch -and -execute actions. Again, exactly 
what is done within the microprocessor IC is 
not of interest to us, only the overall effect. 
All software is executed sequentially, one 
step after another, unless we purposely 
transfer control to instruction bytes located 
elsewhere in memory. 

To conveniently handle the large number 
of software instructions in the 8080A micro- 
processor instruction set, it is customary to 
group them into several instruction groups. 
The Intel 8080 Microcomputer Systems User's 
Manual subdivides the instruction set into 
five groups: 

Data Transfer Group-these in- 
structions move data between 
registers or between memory 
and registers 
Arithmetic Group-add, subtract, 
increment or decrement data in 
registers or in memory 
Logical Group-and, or, exclu- 

8080A 

ACCUMULATOR FLAGS 

C 

D E STACK POINTER 

HI LO 

INSTRUCTION 
REGISTER H PROGRAM COUNTER 

HI LO 

DATA BUS 

BUFFER/LATCH ADDRESS BUFFER 

BIDIRECTIONAL DATA BUS 
8 BITS 

MEMORY BYTE INPUT BYTE 

ory. The microprocessor IC fetches an 
instruction byte from the memory and then 
executes it. Each software instruction re- 
quires at least one fetch -and -execute action. 

' Mr. Titus Is president of Tychon, Inc., a micro- 
computer consulting firm in Blacksburg, Virgin- 
ia. Dr. Rony, Department of Chemical Engineer- 
ing, and Mr. Larsen, Department of Chemistry, 
are with the Virginia Polytechnic Institute 8 
State University. 

FIG 1 

ADDRESS BUS 
16 BITS 

OUTPUT BYTE 

sive-or, compare, rotate or 
complement data in registers or 
in memory 
Branch Group-conditional and 
unconditional jump instructions, 
subroutine call instructions and 
return instructions 
Stack, I/O and Machine Control 
Group-includes I/O instruc- 

continued on page 26 
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AGE 

Of 
CASTLE 

TImESAVERS 
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TO 
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TV 
SERVICE 

TECHNICIAN, 
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TECHNOLOGY 

WILL 
HELP 

YOU! 

MEZZER,M 

TV 
FIELD 

STRENGTH 

METERS 

Put 
an 

End 
to Guessing 
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the 
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Meter 

Model 

FSM-V 

Range: 
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x10, 

x100 
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75 
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(Batteries 

not 
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CIRCUIT 
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KOMPUTER KORNER 
continued from page 24 

cessor IC, an instruction decoder converts the 
instruction code into a series of actions that, 
together. cause a microcomputer operation to 
occur. The individual actions are clocked by 
the ¢1 and 02 clock signals that are input at 

tions, as well as instructions for pins 22 and 15, respectively, on the 8080 
maintaining the stack and inter- 
nal control flags 

IC. 

Before we can make much sense of these 
instructions. we must know more about the 

8 -BIT 
INSTRUCTION 

internal architecture within the 8080 itself. CODE 

We shall present such information in steps. 
since it can he overwhelming if tackled all at INSTRUCTION 

once. REGISTER 

Shown in Fig. I is a schematic diagram 
that depicts the significant aspects of the 
internal architecture within an 8080 or 8080A 
IC. Our emphasis in the diagram has been an 
accessible 8 -bit and 16 -bit registers that store 
information within the IC. You should 
exclude from consideration the Data Bus 
Buffer Latch and the Address Butler, which 
we show here to make the point that these are 
internal circui s that interface the internal 
digital circuitry with the outside world. i.e., 
the 8 -bit bidirectional data bus and the 16 -bit 
address bus. As you learn about the 8080. you 
will he specially interested in the accumula- 
tor, flags, program counter, stack pointer, and 
general purpose registers that are designated 
B. C. D. E. H. and L. 

We will not say much about the instruction 
register. since its function is automatic and 
we have little control over it. The function of 
the instruction register can he best under- 
stood with the aid of Fig. 2, which shows that 
it is an 8 -bit register that temporarily stores 
the 8 -hit instruction code for an instruction 
that is to be executed. Within the micropro- 

INSTRUCTION 
DECODER 

A SERIES 
AN 

OF 
ACTIONS OPERATION 

UP TO 256 
DECODED OUTPUTS 

FIG 2 

The general purpose registers B. C. D. E. 
H. and L are used for many varied purposes. 
e.g.. the storage of an 8 -hit constant. the 
storage of a I6 -bit pointer address. the 
storage of an intermediate result in an addi- 
tion or subtraction, etc. Each general purpose 

register contains eight bits and can exchange 
data directly with the 8 -hit external bidirec- 
tional data bus. Simple 8080 instructions 
permit you to transfer eight bits of data from 
one register to another; from a pair of regis- 
ters to the program counter: from a register 
to the accumulator: and from a register to a 
memory location. and vice versa. You can use 
the contents of a register to perform addition, 
subtraction. and, or. exclusive -or. and com- 
pare operations with the contents of the 
accumulator. The contents of each register 
can he incremented or decremented. Register 
pairs, such as register II and register L. can 
he incremented or decremented as a 16 -bit 
word. 

The accumulator also acts as a general 
purpose register. but it has some special 
characteristics not possessed by the other six 
registers. The result of any arithmetic or 
logical operation is stored in the 8 -hit 
accumulator. The I/O instructions (IN and 
OUT) transfer data only between the 
accumulator and external I/O devices. The 
contents of the accumulator can he trans- 
ferred to any other general purpose register 
or to a memory location. and vice versa. 

The five flags-zero. carry. parity. sign, and 
auxiliary carry-are flip-flops that indicate 
that certain conditions have arisen during the 
course of an arithmetic or logical instruction. 
Such flags are used by the microcomputer in 
making decisions. i.e.. with conditional jump, 
call, and return instructions: in multiple - 
precision arithmetic operations: and in logi- 
cal masking operations. 

The program counter is a 16 -bit register in 
the 8080 IC that contains the address of the 

continued on page 28 

SUB TUNER 

"FERRET" TV MINI -ANALYZER 
FOR FAST STEP-BY-STEP TROUBLE SHOOTING 

GENERATOR SECTION 
VHF AND UHF TUNER FOR RAPID 
TESTING OF ALL CHANNELS. 
CALIBRATED GAIN ADJUSTMENTS 
PROVIDE FOR SIGNAL STRENGTH 
COMPARISON. 

DIGITAL GENERATOR 
CRYSTAL CONTROLLED FOR 
GENERATING STABLE PATTERNS WHEN 
CONVERGING RED, GREEN AND BLUE 
GUNS. IDEAL FOR LINEARITY, PIN 
CUSHION, CENTERING, FOCUS AND 
ALL PICTURE ADJUSTMENTS. 

1.1 

40 MHz OUTPUTS Woo VHF 

IF SIGNALS FROM DIGITAL GENERATOR 
AND SUB TUNER FOR STAGE -BY -STAGE 
ANALYZING AND TROUBLE 
SHOOTING. 

?r 

UHF 

SG 785 $99.95 
The VHF/UHF section of the Ferret allows direct substitution of the TV's tuner for fast, 
positive localizing of front end trouble. 

The crystal controlled digital circuitry assures complete accuracy of both the vertical 
and horizontal frequencies. Accuracy is better than .005%. Output from the generator 
may be coupled thru the tuner section or directly to the 1F -video stages. Resolution 
is limited only by the picture quality of the TV receiver. Operates from 105 to 125 
volts 50-60Hz. 

IeeIÍ1K 

CROSS -HATCH 

LINEARITY ADJUSTMENT 
STANDARD FOR VERTICAL AND 
HORIZONTAL POSITIONING, PICTURE 
CONTRAST, IF BANDWITH TEST 

DOT PATTERN 

CONVERGENCE ADJUSTMENT 
STATIC AND DYNAMIC CON 
VERGENCE, BEAM ADJUSTMENTS. 

SOLD THRU DISTRIBUTORS ONLY 
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"Roar Power" puts these new 40 -channel CB's from 
,j Pearce -Simpson out in front. The Lion 4OTM and Tiger 40TM. Built 

with all the power and prestige you'll ever need in the CB jungle. 
As well as some advanced Pearce -Simpson features that command 

real at _ention. Like HetroLock1" , for zeroing in on the right 
frequency. Receiv-3-SlideTM tuning for the best reception 
ar d superior adjustment of signals (even from "off-freq. "sets). 

And the Lion's bald new LED digital read-out. 
0 '+. Both sets are backed by Pearce-Simpson's over quarter- 

century of experience, in personal two-way communi- 
cations. And both are available right now. So stop by 

- your Pearce -Simpson dealer today. He'll be glad to 
help you make the big cats roar. 

Forfurther information. write Pearce -Simpson, 
" 4701 N.W. 77th Ave., Miami, FL 33166. In Canada, 

Scotcomm Radio, Inc.: 4643 Levesque Blvd., 
Chomesday, Laval, 

Quebec. 
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EICO 390 SWEEP/FUNCTION 
GENERATOR 

.2 Hz to 200 KHz 
Sine, Square, Triangle 
Linear & Log Sweep 

Now you can afford a Function Gen- 
erator that will meet all your signal 
requirements! The 390 generates dis- 
crete sine, square, and triangle wave- 
forms over a very broad frequency range. 
You have a choice of either linear or 
logarithmic sweep with slow, medium, 
or fast rates. The 390 also allows for 
external frequency control through a 
rear panel input. With its 50 -ohm output 
impedance and calibrated attenuator, 
the 390 can handle everything from 
checking the response of an audio 
amplifier to driving digital circuits. 

Model 390 assembled $169.95 

EICO 388 PORTABLE COLOR BAR 
PATTERN GENERATOR 

Battery Operated with LED Indicator 
IC Digital Circuit Design 
RF Adjustable, Channels 2, 3, 4 

The 388 is truly the most advanced 
pocket-size portable color generator in 
the field today. A single MOS LSI IC 
provides 9 digitally controlled, stable 
patterns. The 388 operates by simply 
connecting its output cable to the TV's 
VHF terminals. Two matrix slide switches 
select any one of the 9 patterns. 
Crystal controlled chroma and timing 
oscillators assure precision, accuracy 
and stability. The 388 is powered by two 
9 -volt transistor batteries. 

Model 388 assembled $89.95 

FREE EICO CATALOG 
For latest EICO Catalog and name of 
nearest EICO Distributor, check reader 
service card or send 50C for fast first class 
mail service. 
EICO-283 Malta Street, Brooklyn, N.Y. 11207 
Leadership in creative electronics since I945. 
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KOMPUTER KORNER 
continued from page 26 

next instruction byte that must be executed in 
a program. You can load the program 
counter register either from a register pair or, 
more likely, from two instruction bytes in 
sequence located in memory. 

region of memory that is allocated for the 
storage of temporary information. usually the 
contents of the internal registers within the 
8080 IC. 

This summarizes our brief discussion of the 
internal architecture of the 8080 microproces- 
sor. Keep in mind that there are seven 8 -bit 
registers, two 16 -bit registers and five flags. 
the contents of which you can control using 
software. Much of what an 8080 microcom- 

DEFINITIONS 
accumulator-The register within a 

computer where the results of all 
arithmetic and logical operations 
are placed. 

address bus-A unidirectional bus 
over which digital information 
appears to identify either a par- 
ticular memory location or a 
particular I/O device. 

bidirectional data bus-A data bus 
in which digital information can 
be transferred in either direction. 
With reference to an 8080A - 
based microcomputer, the bidi- 
rectional data path by which data 
is transferred between the micro- 
processor chip, memory, and 
input-output devices. 

fetch-In a computer, the collective 
actions of acquiring a memory 
address and then an instruction 
or data byte from memory. 

flag-A single flip-flop that indicates 
that a certain condition has aris- 
en as, for example, during the 
course of an arithmetic or logical 
operation in a computer pro- 
gram. 

general purpose registers-In the 
8080 microprocessor, the 8 -bit B, 
C, D, E, H, and L registers. 

program counter-In a computer, 
the register that contains the 
address of the next instruction 
byte that must be executed in a 
computer program. 

register-A short-term digital elec- 
tronic storage circuit the capacity 
of which is usually one computer 
word or byte. 

software-The totality of programs 
and routines used to extend the 
capabilities of computers. Exam- 
ples include compilers, assembl- 
ers, narrators, routines, and sub- 
routines. 

stack-A region of memory that 
stores temporary information, 
usually the contents of the inter- 
nal registers within a micropro- 
cessor chip. 

stack pointer-A register that con- 
tains the address of the last byte 
that has been placed on the stack 
in an 8080 microcomputer. 

The stack pointer is a I6 -bit register that 
contains the address of the last byte that has 
been placed on the stack. The stack is a 

puter does is to move 8 -bit bytes from one 
location to another. This will become more 
apparent in subsequent columns. R -E 

Original operators celebrate 
50 years pf overseas phone 

Two retired overseas telephone opera- 
tors commemorated a half century of 
transatlantic telephone service with a call 
placed January 7, 1977, exactly 50 years 
after the first overseas phone call got - 
through. 

Ms. Rose de Palma, 73, one of the four 
original transatlantic operators for AT&T's 
Long Lines, called Ms. Isabel Ivy Baker, 
with whom she had worked from the 
earliest days of the transatlantic tele- 
phone. Ms. de Palma, brought from 
Florida to make the historic call, had 
retired from the Bell System in 1966 after 
46 years of service. Ms. Baker, now 74 
years old, left the British Post Office in 
1940 and now lives in Thornton Heath, 
Surrey, England. 

The two old-time operators reminisced 
before turning the phones over to digni- 
taries of AT&T in New York and its oppo- 
site number, the British Post Office in 
London. 

The 1977 call was dialled by Interna- 
tional Direct Distance Dialing, a service 
that permits one-fourth of all Bell System 
subscribers to dial direct to as many as 36 
countries. There have been a few other 
changes in 50 years. The cost of a three - 
minute call in 1927 was $75 (equivalent to 

about $250 in 1977 dollars). The same 
three -minute call can be placed today for 
$4.05. 

Computers now made useful for 
small-business man 

Altair Software Distribution Co. is put- 
ting out software packages to fit the needs 
of retail stores, small wholesale distribu- 
tion centers, industrial users and profes- 
sional firms, among others. Altair is a 
subsidiary of MITS, microcomputer manu- 
facturer of Albuquerque, NM. 

The packages are designed to allow a 
purchaser to select the components of a 
system that will fit his needs closely. The 
accounting system, for example, is com- 
posed of four packages, General Ledger, 
Payroll, Receivables and Payables. The 
Word Processing package is a flexible text 
editor system that allows contracts or 
other lengthy documents to be stored, 
edited and printed. Documents can call 
for inserts from other files, making repeti- 
tive letters, etc., easy to produce. 

The Inventory Management package is 
a flexible data -base management system 
that allows a business to keep complete 
inventory records "on line." In its off -the - 
shelf form, it is structured for a typical 
retail store whose inventory reorder policy 
is based on minimum reorder points. R -E 
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May we send you your choice of these 3 practical, 
time -and -money -saving books as part of an un- 

usual offer of a Trial Membership in Electronics 
Book Club?. 

Here are quality hardbound volumes. each 
especially designed to help you increase your 
know-how, earning power, and enjoyment of elec- 
tronics. Whatever your interest in electronics, 
you'll find Electronics Book Club offers practical. 
quality books that you can put to immediate use 

and benefit. 
This extraordinary offer is intended to prove to 

you. through your own experience, that these very 
real advantages can be yours...that it is possible to 
keep up with the literature published in your areas 
of interest, and to save substantially while so do- 

ing. As part of your Trial Membership, you need 
purchase as few as four books during the coming 12 

months. You would probably buy at least this many 
anyway.,.without the substantial savings offered 
through Club Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today. 
You will receive the 3 books of your choice for 
10 -day inspection. YOU NEED SEND NO MONEY! 
If you are not delighted, return the books within 10 

days and your Trial Membership will be cancelled 
without cost or obligation. 

ELECTRONICS 8001 CLUB, P.O. non 10, Blue Rldge Summit, Pa, 17214 
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The 3 introductory books of your choice carry publishers 

retail prices of up to 562 70 They are yours for only 99c 
each (plus postage/candling) with your Trial Memoership. 

You will receive the Club News, describing the current 
Selection. Alternates and other offerings, every 4 weeks 113 
times a year) 

If you want the Selection. do nothing. It will be sent to you 
automatically. If you do not wish to receive the Selection, or if 

- you want to order one of the many Alternates offered, you 
simply give instructions on the reply form land in the en- 
velope) provided, and return it to us by the date specified. 
This date allows you al least 10 days in which to return the 

' form. 0, because of late mail delivery, you do not have 10 

days to make a decision and so receive an unwanted Selec 
tion, you may return it at Club expense 

Personal service for your account-no compilers used! 

To complete your Trial Membership, you need buy only 

four additional monthly selections or alternates during the 

next 12 months You may cancel your Membership any time 
otter you purchase these four books I All books-including the Introductory Otter-are luny re- 

turnable after 10 days of you're not completely satisfied. 
All books are offered at low Member prices. plus a small 

postage and handling charge. 
Continuing Bonus. If you continue after this Trial Mem- 

bership, you will earn a Dividend Certificate for every book 

you purchase Three Certificates, plus payment of the 

nominal sum of 51 99, will entitle you to a valuable Book 

Dividend of your choice which you may choose from a list 
provided Members 
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I ELECTRONICS BOOK CLUB 
P.O. Box 10 
Blue Ridge Summit, Pa. 17214 

Please open my Trial Membership In ELECTRONICS 

BOOK CLUB and send me the 3 books circled below. I 

understand the cost of the books I have selected is only 

99c each, plus a small shipping charge. It not de- 

lighted, I may return the books within 10 days and owe 

nothing, aid have my Trial Membership cancelled. I 

agree to purchase at least lour additional books during 

the next 12 months, after which I may cancel my mem- 

bership at any time. 

101 132,627/672 5631636 628íE37 

652 714 743 748/749 

754 785 800 836 841 8551885 891 970 

Name Phone 

Address 

City 

State Zip 
(This otter valid for new Members only. Foreign and Canada add 10"e1 RE -57 
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VIZ WR-549A Pulse 
Generator 
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EVERYTHING IS GOING DIGITAL LATELY. SO. 
for design work or servicing of digital equip- 
ment, a reliable source of controllable pulses 
is needed. All digital circuitry works on 
pulses of varying shapes. widths and frequen- 
cies. Test equipment must be capable of 
developing the exact one needed for, a given 
circuit. VIZ Manufacturing Co.. 335 E. Price 
St., Philadelphia. PA 19144, has introduced 
their WR-549.1 pulse generator that meets all 
of these requirements. 

It's a tiny thing. but versatile. It can 
develop pulses that are continuously variable 
over a range from 5 Ilz to 5 MI-Iz. Pulse 
width and repetition rate are independently 
adjustable. The output is TTL compatible 
and also suitable for CMOS. The output has 
a range up to 15 volts P -P, and an impedance 
of 100 ohms. The risetime of the pulses is 
held to 20 nanoseconds on all ranges. 
Frequency can be set to within ± 5% of the 
dial' setting with the two front -panel controls 
set to their CAL (counter clockwise) posi- 
tions. 

A novel method of pulse generation is used 
in the WR-549A. It uses two separate one - 
shots. Each of these is timed independently 
of the other by a selector switch and a set of 
precision capacitors. Each one-shot triggers 
the other. So. both pulse -widths may be 
adjusted independently from 100 nanose- 
conds to 0.1 second. To achieve maximum 
sharpness of the pulse (minimum risetime), 
edge -triggering is used. The trailing edge of 
the pulse from the first pulse -generator fires 
the second one. In turn, the trailing edge 
from the second generator is coupled back to 
the first, which sets this one off again, 

completing a cycle. 
The outputs of the two generators are 

combined in a butler amplifier. The front - 
panel LFVEL control sets the P -P voltage of 
the pulses, having no effect on their 
frequency or duty -cycle. 

The first pulse -generator one-shot deter- 
mines the duration of the positive -going 
pulse, and the second determines the dura- 
tion of the off -time between two successive 
positive going pulses. 

Precision timing capacitors are used for 
each generator, Two 6 -position rotary 
switches select the capacitors. These go from 
100 nanoseconds to 10 milliseconds. A 
continuously -variable control can be used to 
set the pulse -width exactly. 

The WR-549A is AC powered with a 
tightly regulated DC power supply. and 
complete isolation from the line. Standard 
IC's and transistors are used. The instruction 
manual gives full and simple directions for 
checking the calibration. and adjustment if 
necessary. A troubleshooting chart is also 
provided. 

This can he a very handy instrument, not 
continued on page 32 

Introduced three years ago, our "Tiger .01" is still one 
of the finest amplifiers available in its power class. This 
amplifier introduced our 100% complementary circuit 
which has become a standard feature in many of the 
better amplifiers. This combined with an output triple 
produces a circuit that can honestly be rated as having 
less than .01% IM distortion at any level up to 60 Watts. 
Relatively low open loop gain and a conservative amount 
of negative feedback results in clean overload charac- 
teristics and good TIM characteristics. 

Other features are volt -amp output limiting, plus three 
fuses and an overheat thermostat. Despite the "budget" 
price an output meter is standard equipment. Each 
channel measures 4'h x 5 x 14. Four will mount in a stan- 
dard width relay rack for four channel systems. 

SPECIFICATIONS 
60 Watts -4.0 or 8.0 Ohm load Minimum RMS from 20 
Hz to 20 KHz with less than .05% Total Harmonic 
Distortion. 
IM Distortion less than .01% Damping Factor 50 or greater 20 Hz to20,000 Hz. Hum and Noise -90 dB 
#207/B Amplifier (single channel) S110.00 PPd 
fie 207/B Amplifier - Kit S 77.50 PPd 
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TITO POWER AMP 207 B 
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Southwest Technical,Products,Corp.. 
219 W. Rhapsody, Dept. FM 

San Antonio;, Texas 78216 



Unique full -function 
8 -digit wrist calculator... 
available only as a kit. 

A wrist calculator is the ultimate in common-sense portable 
calculating power. Even a pocket calculator goes where your 
pocket goes-take your jacket off, and you're lost! 

But a wrist -calculator is only worth having if it offers a 

genuinely comprehensive range of functions, with a full-size 
8 -digit display. 
This one does. What's more, because it is a kit, supplied direct 
from the manufacturer, it costs only a very reasonable $19.95. 
And for that, you get not only a high -calibre 
calculator, but the fascination of building it yourself. 

How to make 10 keys dothe work of 27 

The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. It uses normal algebraic logic ('enter it as 

you write it'). But in addition, it offers a % key; plus the 
convenience functions ./Z 1/x, x2; plus o full 5 -function memory. 

All this, from just 10 keys! The secret? An ingenious, simple 
three -position switch. It works like this. 

1. The switch in its normal, central 
position. With the switch centered, 
numbers-which make up the vast 
majority of key-strokes-are 
tapped in the normal way. 

2. Hold the switch to the 
left to use the functions to 
the left above the keys... 
3. and hold it to the right to 
use the functions to the 
right above the key4. 

The display uses 8 full-size 
red LED digits, and the 
calculator runs on readily - 
available hearing -aid 
batteries to give weeks 
of normal use. 

Assembling the Sinclair instrument 
wrist calculator 
The wrist calculator kit comes to you 
complete and ready for assembly. All 
you need is a reasonable degree of 
skill with a fine -point soldering iron. 
It takes about three hours to 
assemble. If anything goes 
wrong, Sincloir Instrument 
will replace cny damaged 
components free: we 
want you to enjoy 
assembling the kit, 
and to end up with o 

valuable and useful 
calculator. 

Actual 
Size 

KIT 

ONLY 

$,19.95 

Sinclair Instruments Inc. 
6 Commercial Street 

Hicksville, N.Y. 11801 

Contents 
Case and display 
window. 

Strap. 
Printed circuit board. 

Switches. 
Special direct -drive chip 

(no interface chip needed)...... 
Display. 

Batteries. 

Everything is packaged in a neat plastic 
box, and accompanied by full instructions. 

The only thing you need is a fine -point soldering iron. 

All components are fully guaranteed, and any which are 
damaged during assembly will be replaced free. 

The wrist -calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10 day money - 
back offer. 
Send the coupon today. 

To: Sinclair Instruments Inc. 
6 Commercial Street 
Hicksville, NY 11801 

RE -5 

Please send me 

Sinclair wrist calculator kit(s) at $19.955 

Sales tax (NY residents) 

Shipping & handling ($2.50 per unit) 

Enclosed is check/MO (payable to 
Sinclair Instruments Inc.) TOTAL 3 

I I 

Name 

Address 
I 

I 

I City 

State 7Ip 

I I 

I understand that you will refund the purchase price of the kit 
I in full if I return it in saleable conditiion within 10 days of I 

receipt. I 



only for digital work but for general servicing 
as well. It is an excellent source of very 
accurate squarewaves for audio test work and 
can be used for ringing tests of coils. trans- 
formers, and so on. It can also be used as a 
source of a clock signal for digital circuitry. 
As I discovered, it is also nice for checking 
other things. After connecting it to a scope 
getting a set of L-shaped things for a trace. I 

found out that someone had been dinkering 
with the frequency compensation of my 
scope -probes! Quite a lot of useful things in a 

compact package. R -E 

Lightguide telephone system 
evaluated 

A cable of hair -thin glass fiber light - 
guides is being run under Chicago streets 
to test the transmission of telephone - 
custom. ;rs' voice, data and video signals 
under actual working conditions. In 1976 
a similar system was checked out in 
Atlanta, GA, under simulated field condi- 
tions. The present test, evaluating more 
accurately the potentialities of the new 
technology, will help determine how near 
it is to being economically and technically 
practical. 

A lightguide cable will carry voice, video 
and data signals about 0.8 kilometers 
(one-half mile) from the Brunswick Build- 
ing in Chicago's Loop to the Franklin 
central office of Illinois Bell, and from 
there 1.4 kilometers (about nine -tenths of 
a mile) to the Wabash central office. 

If You're The Kind 
Who Demands 
The Best... 
We've Got 
To Hand It To You : ?p 

MEET 

FAMILY 

Send Fe, Oor Free Cataioe 

This is the one with the smooth working, '. 
machined, undercut mating parts,('1) that 
can't slip out: ' 

This is the .one with 'the reinforcing''- 
'flange (.2) that practically eliminates stress 
breakage. ' . . 

. This is 'the original. The first of its kind 
and still the best of its kind. CHANNEL- 
LÓCK: Be sure. ydu. get -the. real thing. 
Look for the trademark.on the' handle. 

CHANNELLOCK, INC., Meadejlle, Pa. 16335 

CHAN NIL 'LOCK 
Thé ORIGINAL Tongue.'N-Groover 
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The fiber lightguides, approximately 
0.005 centimeters (about 2 mils) in diame- 
ter, are made of extremely pure silica - 
glass coated to protect them from 
mechanical injury and combined into flat 
ribbons of 12 fibers. Two of these ribbons 
are enclosed in the cable that protects 
them in under -street installations. Each 
pair of fibers can carry 576 simultaneous 
telephone conversations or their 
equivalent in video or data channels. 

TWENTY-FOUR SLIM LIGHTGUIDES arranged 
in two ribbons of twelve each in a specially 
designed cable, will be used as the understreet 
lightguide conduit in the 1977 tests in Chica- 
go. 

The signals are fed into the cables by 
gallium -aluminum -arsenide lasers made 
by Bell Labs. Light -emitting diodes will 
also be used. Though not as powerful 
sources as lasers, they are expected to be 
adequate over the short distances in- 
volved in the Chicago tests. 

Reception is with a special silicon "av- 
alanche" photodetector that is part of a 

continued on page 34 
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FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "In." Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune-ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes. The TIGER is 
unique) 
The TIGER comes with a switch for TIGER 
or standard ignition for 12V negative ground 
only. 

Simpli-Kit $21.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmericard. 

Send check or money order with order to: 

Star Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 
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Performance features 
at a price you can afford - 
and fully backed by Tektronix 
Only Telequipment offers you: 

TEKTRONIX GUARANTEE 
The Telequipment family of oscilloscopes is fully guaranteed by Tektronix, the world's leading 

oscilloscope manufacturer. This guarantee means that during your first year of ownership, if there 

are any defects in Telequipment parts or workmanship, you can bring your oscilloscope to any of 

35 Tektronix Service Centers across the United States for fast repair by experts-free of charge. 

PERFORMANCE FEATURES YOU NEED AT A PRICE YOU CAN AFFORD 
Model D61a Designed for portability and easy operation, the D61a is a dual trace 10 MHz 

'scope for only $595. For easy, accurate viewing, the D61a features automatic triggering and bright, 

stable waveforms on an 8 x 10 cm display. 
Model S61 NEW from Telequipment, the S61 is a 5 MHz single trace oscilloscope featuring 

automatic triggering and 8 x 10 cm display for $375. This lightweight (14 lb.) instrument has a 

straightforward, easy to read front control panel-well suited for education applications. 
Model D32 When you demand an extremely portable 'scope, the D32 is ideal. Battery or 

ac line operated, this 10 MHz dual trace 'scope weighs only 10 lbs. An optional shoulder strap or 

attaché carrying case can be used to take your 'scope into the field. The $750 price includes 
batteries and probes. 

IDEAL FOR MANY APPLICATIONS 
If you're servicing pocket calculators, TV, radio, 
microwave ovens, alarm systems or dozens 
of other consumer products, Telequip- 
ment 'scopes can do the job for 
you. Easy viewing and operating 
make Telequipment ideal for 
classroom use :oo. 

TELEQUIPMENT... 
THE CHOICE FOR YOU 
Performance features at a price 
you can afford, plus full backing 
by Tektronix make Telequipment 
a wise choice when you're looking 
for low-cost oscilloscopes. 

' 
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For more information about 
Telequipment oscilloscopes, 
contact your nearest Tektronix Field 
Sales Office, or write Tektronix, Inc., 
PO. Box 500, Beaverton, Oregon 
97077. For immediate information, 
call Bill Glaze at Tektronix: 
(503) 644-0161, extension 7163. 
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TELEQUIPMENT 

Telequipment is a division of Tektronix U K Ltd , a wholly owned sutsrdrary of Tektronix, Inc 

U S Sales Price FO B Beaverton, Oregon 
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Free 
Catalog 
Kits 

Tools 
Meters 
Accessories 

CBers! 
S Top INSTALLATION 

O MAINTENANCE 
HASSLES 

Don't struggle with tools not 
meant for electronics! 
Design-a-kit®helps you get 
exactly what you need. Look 
to Techni-Tool for the best in 
quality and variety. Delivery of 
1 or 1000. Our ' Good Buddies" 
get service 

4 rte. 
first! '! 

Ai íl.,Il jl 
1 

tlltnml' lotI14 

TECHNI TOOL INC. 
Apollo Road, Plymouth Mtg., Pa.19462 
(215)825-4990 Telex 83-4763 

Order Dept. 800-523-7798 
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receiver module with circuitry to process 
the signals for transmission through the 
regular telephone network. Transmission 
is in the infrared, at 0.82 micron, and 
losses through the lightguide are about 6 
dB -per -kilometer, or about 10 dB -per -mile. 
The modulator circuit can turn the laser 
transmitters completely on and off 44.7 
million times a second, giving a 44.7 - 
megabit digital information rate. 

More shows and conferences for 
computer hobbyists 

The magazine Personal Computing is 
sponsoring three computer conference - 
shows this Spring, and is planning more 
shows for later in the season. 

The Western Personal Computer Show 
was held on March 19 and 20, in Los 
Angeles. The Eastern show is May 7 and 8 
in Philadelphia, and the New England 
show is June 18 and 19 in Boston. Exhibi- 
tions, seminars, special presentations and 
tutorial workshops will be featured at all 
the conferences. 

Later shows are being planned for the 
South, Southwest, Canada and Europe. 

Special areas of the exhibition halls are 
being set aside for personal computing in 
education, in the home, in ham radio and 
in small businesses. 

Court upholds Magnavox video 
games patents 

The United States District Court for the 
Northern District of Illinois has ruled that 
the Magnavox patent on coin -operated 
video games is valid and that the rights of 
Magnavox, a subsidiary of North Amer- 
ican Philips, have been infringed. The 

ruling was against the Chicago Dynamics 
Industries and Seeburg Corp. 

In previous suits against Atari, Inc., and 
Midway Mfg. Co., consent judgments were 
entered and the two companies entered 
into licensing agreements with Magnavox. 
Further suits are pending against Allied 
Leisure Industries, Inc., for both its coin - 
operated and home video game units; and 
against the Radio Shack division of Tandy 
Corporation that sells home video game 
units to consumers. 

CB COMES TO TOWN IN TEXAS 
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"WE MONITOR CHANNEL 19," announces a 
motor inn in Fort Worth. The Insert shows a 
desk clerk acknowledging a room reservation 
request from a motorist. The CB radio is a wall - 
mounted Realistic TRC-30A. 

WIRE WRAPPING TOOL 
For AWG 30, .025" (0,63mm) sq. post, 
"MODIFIED" wrap, positive indexing, 
anti-overwrapping device 

OK MACHINE & TOOL CORPORATION 
3455 Conner St.. Bronx, N Y.10475 / (212) 994-6600 / Telex 125091 

rIfY4 

Battery 
wire 

wrapping 
tool 

$ A 95 3": ONl `lIbattenesm1not,cluded 
I 

HOBBY -WRAP 

Model BW-630 

COMPLETE WITH BIT 
AND SLEEVE 

.. 
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767/556 

RAPID 
PRACTICAL 
DESIGNS OF 

ACTIVE FILTERS 

by D. E. Johnson 
& J. L. Hilburn 
Pub. price, $15.00 
Club price, $11.50 

771/480 

MANUAL FOR 

MOS USERS 
by J. D. Lenk 

Pub. price, $16.95 

101 Club price, $12.95 

637/458 
DESIGNING 
WITH TTL 
INTEGRATED 
CIRCUITS 
by Texas 
Instruments, 
Inc. 
Pub. price, $26.00 
Club price, $17.5C 

771/456 

DIGITAL 
ENGINEERING, 
2/e 
by G. K. 
Kostopoulos 

Pub. price, $24.95 
Club price, $18.95 

238/901 

APPLICATIONS 
OF OPERATIONAL 
AMPLIFIERS: 
Third -Generation 
Techniques 
by J. G. Graeme 

Pub. price, $18.65 

Club price, $11.95 

209/804 

ELECTRONICS 
ENGINEERS' 
HANDBOOK 
by D. G. Fink 

Pub. price, $42.50 

Club price, $32.50 

Introductory otter 
to new members of the 

ELECTRONICS AND CONTROL 

ENGINEERS' BOOK CLUB 

any one 
of these great 

professional books 

for 
only 

89 
values up 
to $42.50 

(Il;l le: 
IntillrL1.11e, 

Special $1.89 bonus book comes to you ,l:M 
with your first club selection 

423/156 

INTEGRATED 
ELECTRONICS: 
Analog Digital 
Circuits & 

Systems 
by J. Millman 
& C. Halkias 

Pub. price, $21.00 
Club price, $15.95 

- 209/731 

STANDARD 
HANDBOOK FOR 

ELECTRICAL 
ENGINEERS, r _1 10/e 
by D. J. Fink & 
J. M. Carroll 

Pub. price, $41.50 
Club price, $28 50 

irl 

353/387 
MINICOMPUTERS 
FOR ENGINEERS 
AND SCIENTISTS 

by G. A. Korn 

Pub. price, $23.45 

Club price, $15.50 

287/341 

STANDARD 
HANDBOOK OF 

ENGINEERING 
CALCULATIONS 
by T. G. Hicks 

Pub. price, $19.50 

Club price, $15.25 

617/97X 

HANDBOOK OF 

OPERATIONAL 
AMPLIFIER 
CIRCUIT DESIGN 
by D. E. Stout 
& M. Kaufman 

Pub. price, $24.50 

Club price, $17.50 

771/189 

ELECTRONIC 
TROUBLE- 
SHOOTING 

by C. N. Herrick 
Pub. price, $13.95 
Club price, $1C.95 

124/485 

ELECTRICAL 
ENGINEERING 
FOR 

PROFESSIONAL 
ENGINEERS' 
EXAMINATIONS, 
3/e 
by J. D. 
Constance 
Pub. price, $17.00 
Club price, $12.50 

404/453 
GUIDEBOOK OF 

ELECTRONIC 
CIRCUITS 

by J. Markus 

Pub. price, $26.95 
Club price, $21.50 

save time and money by joining the 

ELECTRONICS AND 
CONTROL ENGINEERS' 
BOOK CLUB 

Here Is a professional book club designed to meet your on-the-job engineering 
needs by providing practical books In your field on a regular basis at below 

publisher prices. If you're missing out on important technical literature -if today's 
high cost of reading curbs the growth of your library -here's the solution to your 
problem. 

The Electronics and Control Engineers' Book Club was organized for you, to 
provide an economical reading program that cannot fail to be of value. Admin- 
istered by the McGraw-Hill Book Company, all books are chosen by qualified 
editors and consultants. Their understanding of the standads and values of the 
literature in your field guarantees the appropriateness of the selections. 

How the club operates: Every month you receive free of charge The Electronics 
and Control Engineers' Book Club Bulletin. This announces and describes the 
Club's featured book of the month as well as alternate selections available at 
special members' prices. If you want to examine the Club's feature of the month, 
you do nothing. If ycu prefer one of the alternate selections -or if you want no 
book at all -you notify the Club by returning the card enclosed with each Bulletin. 

As a Club member, you agree only to the purchase of four books (including 
your first selection) over a two-year period. Considering the many books pub- 
lished annually, there will surely be at least four you would want to own anyway. 
By joining the Club, you save both money and the trouble of searching for the 
best books. 

-- MAIL THIS COUPON TODAY -- 
ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 

P.O. Box 582, Princeton Road, Hightstown, New Jersey 08520 

Please enroll me as a member and send me the two books Indicated. I am 

to receive the bonus book al the Introductory price of st 89 plus my first selec 
lion, plus las, postage end handling. If not completely salisried, I may return 
the books within 10 days and request that my membership be cancelled. If 
I keep the books, I agree to lake a minimum of three additional books during 
the neat two years at special Club .prices (guaranteed 15% discount, open 
more). I will receive the Club Bulletin 12 times a year. II I want to examine 
the featured selection, I need lake no action It will be shipped automatically. 
If, however, I want an alternate seleelion-m no book at all -1 simply notify 
the Club by returning the convenient card always enclosed. I will always have 
e minimum el len days in which Id return the card and you will credit my ac- 
count fully, including postage, If this is not the case. Membership in the Club 
is continuous but cancellable by me al any lime after the lour -book purchase 
requirement has been filled. This order subject to acceptance by McGraw-Hill. 
Orders from outside the continental U.S. must be prepaid. All prices subject to 
change without notice. Oiler good for new members only. 

Write Code t of $1.89 bonus 
book selection here 

Write Code of 
first selection here 

NAME 

ADDRESS 

CITY 

STATE ZIP 

EXTRA SAVINGS: Remit in lull with your order. plus any local and state 
tax, and McGraw-Hill will pay all postage and handling charges. 

E33324 
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GTE Sylvania. Electronic Components Group, 100 First Ave., Waltham, MA. 02154. 

-e* 

We've got 
the longest running feature on TV. 

Our Color Bright 85' picture tube warranty is the 
longest in the industry. We can offer it because 
we're confident that a Color Bright 85 picture tube 
will probably last longer than five years. 

The warranty is a great selling tool that builds 
customer confidence in your quality work. Plus, it 
lets you form a long-term customer relationship 
with each picture tube you replace. 
'Limited warranty. naturally. It does not cover labor for replacing a tube. 

The Color Bright 85 picture tube offers economy 
with the high quality standards you expect from 
Sylvania. Couple that with the new 5 -year warranty'` 
and you'll find the Color Bright 85 is an easy sale. 

And it can be better for you in the long run. 

GTE SYLVANIA 
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iv`ider 
Wide range of frequency division is made possible by three cascaded 555 -timer IC 

stages. The divisor is selected by three 10 -turn pots and indicated on an LED display 

GEORGE BAUMGRAS 

FREQUENCY DIVIDING CIRCUITS ARE WIDELY USED FOR TIMEBASES, 

test equipment functions, music synthesizers and digital appli- 
cations to name but a few. If we want a specific output, a 

crystal oscillator/digital counter combination affords the best 
accuracy, usually at the price of high package count and 
limited choice. The programmable version offers considerable 
improvement in choices available, but the price goes up- 
many switches and a long list of codes are necessary. A 
properly calibrated wave generator is an alternative, except 
that accuracies better than ±3% usually cannot be expected 
unless monitored by an expensive digital counter. The circuits 
described here do nothing new; rather, they perform this 
common task at a fraction of the usual complexity without 
sacrificing accuracy. A few design applications and the 
construction of a multi -purpose test instrument will be 
described-many other unique applications in your field of 
interest should become obvious. 

The basic circuit (Fig. 1-a) is a very simple, stable and 
reliable means of dividing fixed frequencies with absolute 

accuracy, using the versatile 555 timer IC. Depending on the 
RI and Cl values selected, the input will be divided by some 
whole number from 2 to at least 500 with off -the -shelf 
components. With selected parts, careful layout and a well - 
regulated power supply. much higher divisors are practical. 
Figure I -b is a flexible 1 -second timebase which demonstrates 
package count reduction to an absolute minimum. The line 
frequency can be any commonly available, and by adjusting 
the value of the 50K potentiometer, the output can be 
adjusted to 0.5 Hz, 2 Hz or any of several other choices. 

By comparison, the conventional TTL timebase requires at 
least one transistor and two IC's to accomplish the same 
purpose. You can try out this circuit very quickly on a 
prototype breadboard, or even on a TTL IC tester if you can 
isolate pins 2, 6 and 7 from the LED logic -state indicators. 
Figure 1-c shows the input and output waveforms for a=4 
using a 555 timer. The values of R and C can drift slightly due 
to temperature and aging without affecting operation; also 
long-term supply -voltage variations have no effect. 

V 
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How the basic circuit works 
A 555 timer IC connected in the familiar monostable 

configuration (Fig. I -a) will output a positive voltage at pin 3 
for a selectable time period, if pin 2 is briefly triggered below 
y3 of the supply potential. The duration of this pulse is 
approximately equal to RI x CI X 1.1, provided pin 2 

remains high. Adding C2, R2, R3, DI and D2 changes this 
circuit to an efficient divider. When a negative -going pulse 
through C2 drops the voltage across R2, pin 2 goes low 
because of the decreased current through R3 and triggers the 
internal comparator. Pin 3 now flips to near the power -supply 
level and most of this voltage is fed hack to pin 2 through D2 
and across R3 which prevents triggering during the time T. 

When CI discharges enough. pin 3 drops to the low level, 
pin 2 is clamped at about half the supply due to the voltage 
divider R2. DI and R3, and cannot be triggered until the next 
pulse comes along. During time T, the IC will not respond to 
an input pulse and thus divides by responding to only 1 -of -N 
trigger commands. The rate of division (N) can he calculated 
by: f,,a (Hz) x T (secs). 

The value of R I can be varied by means of a potentiometer 
and a few switched resistors so that a wide range of divisors 
may he continuously selected, using one capacitor. If a multi - 
turn potentiometer is used for R I, resolution is excellent and 
the output pulse width can he varied considerably. If various 
values of CI are also switchable, one divider can be set up to 
handle any input up to at least I MHz. If a single output is 
wanted, however, cascaded variable -R I dividers are more 
useful. If three are cascaded, the output is determined by: fn 

(NxNXN)=Li. 
The variable modulo test unit 

The schematic in Fig. 2 uses the basic principle of Fig. I -a 
for each of its three cascaded sections. The divisor for each is 
selected by a 10 -turn panel -mounted potentiometer, a four - 
position range switch and a single capacitor. The internal 
frequency is generated by ICI -h and ICI -c, controlled by a 
plug-in crystal which can be any conceivable value to 1 MHz. 
This is fed to the NAND Schmitt triggers IC2-a and IC2-d. 
The external input goes to the high impedance input of ICI -a 
and to ICI -d, limited to TTL levels. This source is also 
conditioned by IC2-b and IC2-c. 

Both sources are selected with SI. and either one may be 
prescaled by IC3, a divide -by -10 counter, if desired. The 
output pins of SI go to S2 and the first variable modulo 
divider. IC4. The output of IC4 carries to IC5 and from there 
to IC6-all three outputs are also routed to panel output jacks. 

C2 

-aI 

R1 

Cl 

01 

V 

C3 

CASCADE 
OUT 

.V 

THE BASIC DIVIDING CIRCUIT, - N = 1,N X T, T = R1 X CI X 1.1. 
Cl SHOULD BE AS SMALL AS PRACTICAL, BUT NOT LESS THAN 500PF. 

R2 R3 

a 

1N4000 

1N914 1N914 1N914 

A LINE FREQUENCY TIME BASE USING ONE IC. OUTPUT MAY BE CALIBRATED 
WITH A PERIOD METER, OR BLINKER LEO IN OPTIONAL ADO -ON CIRCUIT MAY 
BE COMPARED WITH THE SECONDS READOUT OF A DIGITAL CLOCK. 

INPUT 
CLOCK 

'N 
OUTPUT 

b 

T2 

SYNCHRONIZED TRIGGERING. 
TIMING FOR -4 IS SHOWN. TI IS THE TRIGGER TIME FOR THE 555, LESS THAN 
1 µSEC. T2 IS THE PIN 3"ON" TIME ESTABLISHED BY R AND C, WHICH CAN 
VARY AT LEAST 1R CLOCK CYCLE WITHOUT AFFECTING THE OUTPUT RATE. 

C 

FIG. 1 -FREQUENCY DIVIDER circuits using the 555 -timer IC. The basic 
frequency divider Is shown in a. A 1 -second timebase circuit that divides 
the line frequency Is shown In b. Input and output waveforms for a + 4 
circuit using a 555 Is shown In c. 

Resistors all 5% 1/4 -watt unless noted 
R1-22 megohms, 1/2 watt, 10% 
R2, R3, R4-10,000 ohms 
R5 thru R13-220,000 ohms 
R14 thru R21-22,000 ohms 
R22, R23, R24-330,000 ohms 
R25, R26, R27-1200 ohms 
R28-180,000 ohms 
R29, R30, R31-68 ohms 
R32-5100 ohms 
R33-22,000 ohms (see text) 
R34-180 ohms 
R35 thru R39 -not used 
R40, R41, R42-1 megohm variable 

(Beckman Helipot model 57 with 
shaft attached or equal) 

CI-20-pF disc 
C2-30-pF disc (or optional 4-40 

variable) 
C3-500-pF mica, 5% 
C4 -0.047-µF disc 
C5 -0.001-µF disc 
C6, C7, C8 -0,05-µF disc 

PARTS LIST 
C9, C10, C11, C12-100-pF disc 
C13 thru C18 -22-µF, 10V, tantalum 
C19 -2,2-µF, 10V, tantalum 
C20 -1-µF, 10V, tantalum 
C21 -4000-11F, 15V, electrolytic (0.9" 

diameter x 2" maximum) 
01 thru D9 -1N914 or 1N4148 
D10-HEP177 or HEPRO804 
D11 -LED, 0.18" diameter 
IC1-CD4001BE quad 2 -input NOR gate 
IC2-74132 quad NAND Schmitt trigger 
IC3, IC10, IC11, IC12-7490 decade 

counter 
IC4, IC5, IC6, IC9-555 timer 
IC7-7473 dual JK flip-flop 
IC8-7402 quad 2 -input NOR gate 
IC13, IC14, IC15-5082-7300 (or -7302) 

decoder/latch/display (Hewlett- 
Packard) 

IC16, IC17, 1C18-LM309H 5V regulator 
IC19-LM340-5T 5V regulator 
Q1-HEP50 or equal 
S1, S2, S3, S4, S5 -double pole, 4 - 

position slide (Continental Wirt or 
equal) PC type 

S6, S7-SPDT slide (Continental Wirt 
or equal) PC type 

T1 -power transformer: primary 117 
VAC; secondard 8V, 0.7A 

XTAL1-1 MHz, plug-in type (see text) 
One IC socket, 24 -pin Wire -Wrap type 
Eight IC sockets, 14 -pin Wire -Wrap type 
Four IC sockets, 8 -pin Wire -Wrap type 
Crystal socket type HC6U (.05" pins 

spaced .487") 
Eight Banana sockets, black 
Eight Banana sockets, colored 
Cabinet, LMB 007-946 or equal 
Circuit board 
AC line cord 
Three Knobs for 1/8 -in. shaft 
Plastic window, 1 x 2 x 0.05" 
No. 22 stranded insulated wire 
Grommet for line cord 
Assorted hardware 
Solder 
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Divider C can be switched by S6 to either the carry output 
of B or to a 60 -Hz half -wave source, but in the latter mode, 
divider C will not show its divisor in the display. To use this 
option, divide I MHz by (100 x 100 x 100) for a I -Hz output 
at C. Change the C input switch to the 60 -Hz position and the 
output will remain I Hz. Similarly, for a 2 -Hz output. divide 
by 100 X 100 x 50, or for a 0.5 -Hz output divide by 100 X 
100 X 200 and so on. This arrangement provides a separate 
selectable timebase which remains constant while A and B are 
varied. 

The display will directly read the divisor for each section, 
except as noted above, which makes a frequency counter 
unnecessary. However. a pocket calculator will be helpful. 
Since the readout is a ratio rather than a frequency. display 
updating, for simplicity, must occur at a rate proportional to 
the output of the section being read. For this reason a dual 
flip-flop. IC7, is used to sequence the count, latch and reset 
functions in order to provide the minimum time slot for 
each. 

The divide -by type of readout is preferred since it is much 
simpler to build -in than a counter capable of reading from 
500 kHz to 0.1 Hz and requires only three digits without 
decimal points. Also, the time between pulses out may be read 
directly, because the readout is reciprocal. If. for example, the 
input is I MHz and the display reads 100, then the output is 
10 kHz and the pulses are 100 µs apart. An LED blinker next 
to the display is actuated by the C output and IC9 and 
conveniently indicates visually the slower rates only. When 
setting the larger divisors for C it may take around 20 seconds 
for the display to update, which occurs after every fourth 
blink, and this indicator can be very helpful. 

The symmetrical squarewave - 2 and - 4 outputs from 
IC7 are connected to panel jacks and subdivide the output of 
the section being read; the divisor for these outputs is 
determined by mentally doubling or quadrupling the readout. 
This arrangement makes possible nine related output frequen- 
cies at any setting of the variable controls by selecting display 
switch positions, or five frequencies output simultaneously 
without switching. 

The input and output lines for either A, B or C are selected 
by S2. The selected output is buffered and inverted by IC8-c 
and drives the clock input of IC7-a which in turn causes 01 to 
go low, toggle IC7-b and enable IC8-a (Table I). The selected 
input is buffered and inverted by IC8-b and IC's 10, II and 12 

start to accumulate the count from IC8-a. Another output 
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pulse from IC8-c again clocks IC7-a, disabling 1C8 -a and 
stopping the count. The Q outputs of IC7-a and IC7-b are 
now at logical 0 and IC8-d applies a positive voltage to the 
base of the transistor through R4 and C5, where it is inverted 
to a logical 0 at the latch inputs of the display IC's, and update 
occurs. 

The next output pulse causes IC7 to go into a holding mode 
and the latch enable goes high. The final output pulse of this 
sequence again clocks IC7-a, causing the QI output of 1C7 -a 
and the Q2 output of IC7-b to go to a logical I and reset the 
decade counters. Each set of four pulses repeats the process to 
keep the display updated as the divisor is varied by the control 
knob. 

The power supply uses a full -wave rectifier to improve 
filtering by capacitor C21. IC19 supplies regulated voltage to 
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all IC's except IC4, IC5 and IC6. These are individually 
regulated by IC 16, IC 17 and IC 18 to avoid voltage variations 
originating elsewhere in the circuit that can cause poor 
resolution and instability. Capacitors C16, C I7 and CI8 are 
located on the board for a similar purpose. 

Construction details 
The three variable potentiometers should each be checked 

for smooth and gradual resistance change as the shaft is 

rotated the final two turns on each end. Select the best one, 
marking the "good" end, and use it for divider A. The other 
two are not as critical, but do use the same end when wiring 
them for B and C. It makes no difference which way the 
knobs turn to set the divisor, but they should all be the 
same. 

The single circuit board mounts nearly all the components 
on its top surface, capacitor C2I mounts on the bottom side 
and IC 19 is bolted to the cabinet rear panel. Brass nuts (No. 3- 
56) soldered to the six switch mounting plates attach the 
assembled hoard to the panel rear surface and spaces it w- 
inch away. The enclosure can he a cabinet 9 X 6 X 3 -inches 
minimum, or the type noted in the parts list. Raise the display 
IC's (and the LED) from the hoard surface just enough to 
contact the hack side of the plastic window by means of a 24 - 

pin wire -wrap socket, which also permits soldering on both 
sides of the hoard. 

All of the 14 -pin sockets are also the wire -wrap type. Raise 
them just enough to allow soldering, then clip off the excess 
pin length. Insert the switches in the board and screw them to 
the front panel to insure proper alignment and height before 
soldering them in place. Once the fit is established. assemble 
the remaining sockets and parts, then solder capacitor C2I to 
the bottom of the board. 

Wire leads for the input, 5 outputs. 2 grounds, 3 poten- 
tiometers and IC19 should be installed next (a total of 17 

wires), leaving them long enough for connection later on. 
After installing the IC's, test the circuit in case there is an 
accidental short somewhere, using a variable regulated power 
supply. Attach the positive lead to IC 19's regulator output 
connection (marked TEST) and the negative lead to one of 
the ground wires, then gradually apply a max.mum of +5 
volts. The display should light at least partially, and current 
drain should be about 350 mA. If a crystal is plugged in, ICI 
should oscillate and the waveform at pin 10 can be observed 
on an oscilloscope. At this time it is also advisable to test the 
other crystals to be used. If any of them do not work, try a 

smaller value for R33, or replace ICI. One of the crystals can 
he trimmed by the optional capacitor C2 at a later time. 

The assembly can now be mounted to the machined, 
painted and lettered cabinet. Install the 3 potentiometers and 
12 banana jack sockets and wire them to the board, keeping 
the leads as short as practical. The regulator, IC 19, is attached 
to the rear panel for grounding and heat -sinking and connec- 
tions completed. Splice extra wire to the transformer leads if 
necessary and assemble it. Connect the power switch and line 
cord to the primary and the secondary leads to the board. If 
all has gone well, the Variable Modulo Frequency Divider is 

now ready for use. 

Using the dividers 
Each divider section should be considered as a separate unit 

that performs best at the frequency for which it was designed. 
Although the total package can, for example, divide I MHz by 
many whole numbers from 2 to more than 10.000.000. not all 
the divisors in between can be obtained. 

The reason for this is simple: specific values of R and C 
establish a time period which remains constant regardless of 
the input, while the ratio of input to output varies with 
frequency. The method of determining any output is: f,, ± N 
= f as demonstrated by the following example: I MHz 
(100 X 100 X 100) = I Hz. If we change the divisor of A (or 
B) then the divisor of B (or C) will also change because of the 

fixed time period as in the next examples: I MHz _ (200 X 
50 X 100) = I Hz, or I MHz - (100 X 200 X 50) = 1 

Hz. 
It is nearly impossible to state how many different outputs 

can he obtained from the cascaded dividers because of the 
many factors and options involved-only guidelines may be 

given. To begin with, the basic plan is to extract I Hz from I 

MHz, or divide by 1.000,000 as in the above examples. If each 
section divides by 100, then A input is I MHz, B input is 10 

kHz and C input is 100 Hz. But also any section will divide its 
stated input by anything from 2 to 500. 

Accordingly there must he initially 4500 choices available, 
some of which are duplicates. Several thousand more may be 

added by varying the original _ 100 to some odd higher or 
lower value for A (or B) to result in a new input to B (or C). 
We can again add many thousands of choices to the list by 
changing crystals, best done by using odd values. A 971.52 
kHz crystal is a good choice for one of these, as explained 
further on. The prescaler can he easily reconnected as a _ 9 

or - 7 to add still another option. 
Instead of the crystal oscillator, we can use an existing TTL 

source. or a wave generator, prescaled if necessary, but 
regardless of the source, accuracy will he the same as the 
input. Based on these calculations, the availability of some- 
thing close to what we want becomes dependent on the 
number of odd -ball crystals on hand plus a little ingenuity in 
setting the divisors-perhaps 100,000 choices might be a 

reasonable estimate. 

Applications 
One interesting use for this project. and the basic circuit, is 

in the field of music synthesis. Using the 971.52 -kHz crystal 
mentioned earlier, set the dividers at A= - 232. B= _ 8 and 
C= ± 8, which will result in nine octaves of note C present or 
selectable at the five outputs, as shown in Table I. The 

OCTAVE St 

TABLE I 

OUTPUT AT f,,,, .. 
8 A 4187.5 4186.0 
7 A T 2 2093.7 2093.0 
6 A + 4 1046.8 1046.5 
5 B 523.44 523.25 
4 B + 2 261.72 261.63 
3 B+4 130.86 130.81 
2 C 65.43 65.40 
1 C + 2 32.71 32.70 
0 C-4 16.35 16.35 

*For note C. Equally tempered music scale 

outputs must of course be further processed to become usable. 
The frequencies given do not necessarily hold true for all 
scales and instruments. and are stated only as typical. 

The wide range of available outputs is very useful for 
calibrating tone generators and other frequency sources, as 

well as for tuning tank circuits, notch filters and the like. 
Assembly manuals for kits usually specify the use of an 

accurate frequency source for calibrating (oscilloscopes, 
counters, etc.). If one output is made to gate a strobe lamp, 
very accurate RPM measurements can he simplified. Motor 
speeds (where RPM depends on frequency) can be contin- 
uously varied over a wide range. R -E 

SPECIAL CONSTRUCTION ISSUE 

The June issue of Radio -Electronics will feature five 
construction projects. These will include a music 
synthesizer that generates music from pink -noise 
sources, a pushbutton telephone dialler with expand- 
able memory, an LED wall -clock, a quadriphonic oscil- 
loscope adapter for your hi-fi system and an IC Identi- 
fier/Tester for your workbench. 



NOW THAT AUDIO AMPLIFIERS, PREAMPLI- 
fiers, FM tuners and even phono 
pickups have been refined to the point 
that they deliver ruler -flat frequency 
response at barely measurable distortion 
levels, the audio industry has turned its 
attention to the final pair of culprits in 
the quest for uniform frequency re- 
sponse-the loudspeaker and your own 
listening room. By far the worst offen- 
der of the two is the listening room 
itself, although there are still plenty of 
"hi-fi" speakers around that have dips 
and bumps in their response curves even 
when measured in an anechoic chamber 
(which is, admittedly, not the way most 
of us listen to music). . 

To solve the problem of speaker 
response and room acoustics, the audio 
industry has suddenly discovered a 
device that professional sound contrac- 
tors have been using for many years- 
the graphic equalizer. The reasoning 
goes something like this: if we acknowl- 
edge the fact that no speaker actually 
delivers "flat response" from 20 Hz to 
20,000 Hz and, if we also admit that our 
listening rooms emphasize certain fre- 
quency bands while attenuating others 
(depending upon their dimensions, fur- 
nishings, surface absorptión coefficients 
and a host of other variables), why not 
introduce the inverse of the "actual" net 
response curve into the electronics of 
the system and thereby create a total 
system (room included) that will 
"sound" absolutely flat? 

Equalizers 
It was clear at the outset that the 

conventional bass and treble controls, 
long a fixture on hi-fi amplifiers and 
receivers, were not up to the job. These 
controls operate over nearly one-half of 
the audio spectrum each. The bass 
control alters response from around 
500 -Hz downward, while the conven- 
tional treble control boost or cuts all 
frequencies above around 1,000 Hz. It is 
fairly obvious that this kind of tonal 
adjustment cannot possibly eliminate 
the narrow -band bumps and valleys that 

New `, ay ayo 
Graphic equalizers are commonly used to tailor 

from Shure Brothers permits rapid 

often exist in a high fidelity system. 
Having tested and measured a num- 

ber of graphic equalizers on the test 
bench, I have long been convinced that 
using this type of product in a home hi- 
fi system can result in audibly improved 
musical reproduction in just about any 
listening room. Unfortunately, having 
visited a number of dealers and friends 
who own octave and third -octave equal- 
izers, I must confess that in most cases 
the devices are not achieving their 
desired results. The problem seems to be 
that most users of graphic equalizers are 
tuning them by ear. Some graphic 
equalizers are supplied with special test 
records that are supposed to help you to 
set up the device for the flattest overall 
response. But again, unless you have a 
perfectly "calibrated ear", the final 
settings of those slide levers or knobs 
becomes largely a hit-and-miss proposi- 
tion. Of course, professional sound 
installers often use real-time analyzers 
and calibrated microphones to "tune" a 
room and a system to within a few 
decibels of "flat", but such equipment, 
until recently, has cost several thousand 
dollars. 

I recently became aware of a product 
developed by Shure Brothers, Inc. that, 
from its description, seemed able to do a 
good job of "room tuning" and costs 
under $500.00. Since I had always been 
somewhat in doubt about the response 
of my own reference listening set-up, I 
decided to attempt to equalize it. Some 
of the things I learned are worth repeat- 
ing. 

Actual response 
Just to prove a point that has been 

made many times before, I decided to 
examine the response of my total system 
(including the room) by sweeping 
single -tone frequencies, from 20 Hz to 
20 kHz, through my system and picking 
up the results by means of a calibrated 
microphone positioned where I normal- 
ly sit when listening to music. The "sad" 
results are shown in the spectrum 
analyzer photo of Fig. I. Hardly 

anything to be proud of. Besides the 
obvious and severe roll -off beginning 
just above 5 kHz or so, the series of 
"holes" at the low end of the response 
curve (some of which were greater than 
20 dB in amplitude) seemed incurable. 
And even in the region above 500 Hz, 
where the "average" response settles 
down to a reasonable degree of flatness, 
there are multiple narrow -bandwidth 
peaks and valleys that ride up and down 
over a range of more than 10 dB. So 
much for single -tone testing of room 
acoustics! 

Happily. our own human hearing 
comes to the rescue here. It has been 
proven that when we hear a very narrow 
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FIG. 1-TOTAL FREQUENCY RESPONSE of hi- 
ll system, Including listening room. 

"peak" or "valley" in the response curve 
(some say that one third of an octave is 
the limit), we do not aurally perceive it 
as an abberation in frequency response 
flatness. For this reason, such frequency 
response tests are best performed using 
"pink noise" instead of sweeping, single 
tones. 

So, with that in mind, I borrowed a 
pair of Shure SR -I07 octave -band 
equalizers (see Fig. 2), and the same 
company's newly developed model 
M6/5 equalization analyzer, shown in 
Fig. 3. 

The analyzer kit includes a calibrated 
microphone, model ES 615 and the 
analyzer itself. The analyzer contains a 
internal source of pink noise, whose 



Roo E ualizatión 
the response of the hi-fi/listening room combination. A recent introduction 
adjustment of the graphic equalizer to obtain an overall flat response 

level can be adjusted, a microphone 
amplifier. and a series of octave -wide 
amplifiers that are used to activate two 
rows of LED indicators, one above the 
octave notations and one below. The 
pink noise source is fed to the system 
under test. Pink noise, when listened to 
over loudspeakers, sounds a bit like the 
rushing noise you hear when you tune 
between FM stations, except that it is 

carefully tailored to contain equal ener- 
gy in each octave of the audio spectrum. 
The microphone is positioned where 
you would normally listen to your hi-fi 
equipment. An additional control, 
known as a HI -LO ENVELOPE control on 
the analyzer determines the amplitude 
"window" of the system. 

If the energy of a given octave is 

louder than the nominal average level, 
the LED above that octave number will 

FIG. 2-SHURE MODEL SR107 octave equal- 
izer. 
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FIG. 3-SHURE MODEL M615 equalization 
analyzer. 

light, while octaves of energy that are 
lower than average will cause an LED 
below the octave numbers to light. 
When the envelope control is rotated 
fully clockwise, the spread between 
lower LED illumination and upper LED 
illumination is ±6 dB. Thus, even with 
no equalizer in your system, if its 

LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

response was within ±6 dB from 32 Hz 
to 16 kHz, all the lights would be off. 
The procedure involved in proper 
equalization involves reducing the set- 
ting of the envelope control and, as 

various lights come on (either on the 
"high" or "low" side), appropriate 
controls on your equalizer are tweaked 
until the lights go off. If you are able to 
gradually rotate the HI -LO ENVELOPE 

control fully counterclockwise and suc- 
ceed in getting all the lights to extin- 
guish, the response of your system (on 
an octave by octave basis) as heard at 
the microphone's position, would be flat 
within ± I dB. 

Just for fun, I rotated the envelope 
control fully counterclockwise before 
inserting the equalizers into the system. 
Sure enough, the light indicators gave 
me a good clue as to how far things were 
off. In Fig. 4, the 32 -Hz octave shows up 
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FIG. 4-EQUALIZATION ANALYZER shows the 
total frequency response of hi-fi system prior to 
equalization. 

as being deficient in energy content, the 
63, 125, 250, 500, 1K and 2K lights show 
too much energy in those bands, while 
the 4 -kHz light is off (showing correct 
"average" level) and the 8 -kHz and 16 - 

kHz lights show that energy in those 
octaves is too low. Before even attempt- 
ing to add correct amounts of equaliza- 
tion, I carefully rotated the envelope 
control clockwise, to determine approxi- 
mately how much equalization would 
be needed for each octave. Since the 
envelope control is roughly calibrated in 
dB, I was able to plot the approximate 
octave response of my system prior to 

equalization, as shown in Fig. 5. 

Equalizer set-up 
Next came the job of actual equaliza- 

tion. It came as no surprise to me that 
the equalization settings required for the 
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FIG.-5-APPROXIMATE OCTAVE RESPONSE of 
hi -Id system prior to equalization. 

left channel differed in several respects 
from those required for the right chan- 
nel. This also suggested the importance 
of having a graphic equalizer with sepa- 
rate levers or controls for each channel 
(not all equalizers are so built). The best 
I was able to do resulted in the indi- 
vidual octave settings shown graphically 
in Fig. 6. Figure 6-a shows the plotted 
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FIG. 6-CONTROL SETTINGS of equalizer. The 
front -panel control settings for the left channel 
is shown in a and the right channel In b. 

settings applicable to the left channel 
and Fig. 6-b shows the settings for the 
right channel. 

At this point, I decided to find out 
what the actual response of the two 
graphic equalizers were. So I connected 



them to the spectrum analyzer which 
was swept from 20 Hz to 20 kHz in the 
usual log -sweep mode. The resultant 
response curve of the left -channel 
equalizer is shown in Fig. 7, and it 

fIaQ.WNCr (LOCI 

FIG. 7 -ACTUAL EQUALIZER RESPONSE with 
the control settings shown In Fig. 6-b. 

corresponds quite closely to the point - 
by -point or octave -by -octave settings 
shown of Fig. 6-a. 

Connecting the equalizers into the 
audio chain and, again using pink noise, 
I observed the face of the Shure 
analyzer and noted that all lights were 
extinguished with the exception of the 
32 Hz and 16 kHz indicators. (The 63 
Hz indicator blinked every now and 
again, briefly, as I moved about the 
room, but was oil when I returned to 
my "listening" chair.) The indicator 
lights are shown in the photo of Fig. 
8. 
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FIG. 8 -EQUALIZATION ANALYZER shows to- 
tal frequency response of hl -fl system after 
equalization. 

Having a good source of pink noise at 
my command. I decided to measure 
overall response using this form of wide - 
band noise and the sweep filters of the 
spectrum analyzer (which were set to 
their narrowest bandwidth). First, I 

measured overall response with the 
equalizers bypassed. The results are 
shown in the upper trace of Fig. 9. Then 
the sensitivity of the analyzer was 
lowered (but with levels unchanged) so 
that a second trace could be displayed 
without superimposing it on the first 
sweep, and both left- and right -channel 
equalizers (preset as outlined before) 
were switched into the system and the 
sweep was repeated. The much im- 
proved results are shown in the lower 
trace of Fig. 9. 

Still aware that single -tone sweeps 
have their problems, I nevertheless 
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FIG. 9 -TOTAL FREQUENCY RESPONSE of hi- 
ll system without equalization is shown In upper 
trace. Lower trace shows response after equal- 
ization. 

decided to have another go using this 
method and, while those narrow -band 
bumps and valleys still showed up in 
Fig. 10, a comparison between Fig. 10 
and Fig. I shows that even using this 
crude measurement approach, a great 
amount of improvement is evident. 

You may recall that 1 never did 
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FIG. 10 -SINGLE -TONE FREQUENCY RE- 
SPONSE of hi -fl system after equalization. 

your system. Suppose, for example, that 
my system had been perfect even 
without equalization except for those 
end upper and lower octaves. I might 
have pushed the 32 Hz and 16 kHz 
levers up to their extremes, but if I had 
done so, my amplifier would probably 
clip and distort at those extreme 
frequencies. 

If I was lucky enough to hear the 
distortion before my tweeter burned out 
(or my woofer -cone ruptured). I would 
have had to "back off" on my volume 
control or lowered the effective power 
output average of my entire system by 
an enormous factor. Table I shows the 
effective available amplifier power of 
different amplifiers having different 
nominal power ratings when one or 
more equalization levers are set to 
different degrees of boost in an attempt 
to flatten the response of a system. Note 
that if a mid -frequency lever is boosted 
only 3 dB for example, the effective 
power available from the system (with- 
out clipping) becomes half of the 
amplifier's actual power rating. And, in 
an extreme case where 10 dB of boost at 
some specific frequency is required, a 
200 -watt amplifier becomes, effectively, 
no more powerful than a 20 -watt 
amplifier with a fiat response. 

So, while we are convinced that 
system equalization can do wonders for 
a hi-fi system when used in moderation. 
over equalization to compensate for 
system deficiencies that are beyond 
helping can cause more damage and 
grief than no equalization at all. 

The experience gained with the Shure 
equalization analyzer also convinced us 

TABLE 1 -EFFECTIVE AMPLIFIER POWER (watts) based upon various amounts of boost (dB). 

AMPLIFIER RATING (WATTS) +1 dB +2 dl +3 dB +4 dB +6 dB +8 dB +10 dB 
20 15.8 12.6 10.0 7.96 5.0 3.16 2.0 
30 23.7 18.9 15.0 11.94 7.5 4.74 3.0 
50 39.5 31.5 25.0 19.90 12.5 7.90 5.0 

100 79.0 63.0 50.0 39.80 25.0 15.80 10.0 
150 118.5 94.5 75.0 59.70 37.5 23.70 15.0 

200 158.0 126.0 100.0 79.60 50.0 31.60 20.0 

succeed in bringing the 32 Hz and 16 
kHz octaves to a "flat" response. Refer- 
ring to Fig. 6 once more, you will also 
note that I settled for only +6 dB at the 
highest octave and less than +4 dB at 
the lowest octave. Perhaps you are 
wondering why I didn't crank these end - 
octave controls up to their full + I2 -dB 
capability. This brings us to a possible 
trouble area caused by equalization. 

Moderate amounts of equalization 
can do wonders for the sound of your 
hi-fi system and, indeed, having now 
heard the difference between a properly 
equalized system and one which is not, I 
would not be without an equalizer from 
this point onward. But improper use of 
an equalizer can cause real havoc with 

that despite our long years of listening 
to hi-fi systems, attempting to equalize a 
system "by ear" can be a hopeless task. 
We hope that now that correct proce- 
dures are available as inexpensively as 
they are, that more and more audio 
dealers will offer in -home equalization 
service to serious audiophiles when they 
buy a graphic equalizer. Once we 
became familiar with the analyzer, 
actual correct setting of our equalizer 
controls took no more than about five 
minutes, and, despite the fact that none 
of the controls for either channel was set 
more than 6 -dB away from "flat" (and 
most were displaced considerably less 
than that). we could not help marvelling 
at the improvement we heard. R -E 



COMPUTER PROJECT 

Build 2650 -Based 
Microcomputer 
system 
Part II. Built on a single printed -circuit 
board, this 2650 microcomputer contains a video 
and cassette tape interface and resident supervisor 
program. Add a keyboard, video monitor, cassette tape 
recorder and power supply for a complete working system 

JEFF ROLOFF 

LAST MONTH. A DESCRIPTION INCLUDING 

specifications and schematic appeared. 
This month, an in-depth look at the 

troubleshooting procedures plus the 
component placement diagram is 

given. 

Troubleshooting 
After applying power tó the PC 

board, the first thing to check is the 
power -supply voltage. If the output of 
an adequate (5 volts, 3 amperes) power 
supply is pulled down by connecting it 
to the hoard, there is either an IC put in 
backwards (if the supply is not pulled 
completely to ground) or else the power - 
supply lines are shorted somewhere on 
the board. If an IC is plugged in back- 
wards. it will become very warm imme- 
diately after the power is applied. If the 
supply is actually shorted to ground, the 
process is much more tedious since you 
must inspect both supply lines to 
discover the point of the short. If quality 
IC's were purchased, the majority of 
problems are caused by solder or etch 
shorts. For this reason, it is a good idea 
to check the whole board for little solder 
spatters. 

Logic and display circuits 
The logic section of the board is the 

next part of the board to test. You need 
a scope for this part, and its bandwidth 
should be above 10 MHz. (You can also 
send the board into Central Data to 

have a trained technician test it for 
$15.00 an hour.) Connect the scope to 
the composite video signal that appears 
on plug 5, pin 5, of the board. Observe 
the sync pulses that appear at the zero - 
volt level. There should be one short 
sync pulse (down from 0.5 volt) every 
63.5 µs, and one long pulse every 16.667 
ms. If either of these two trains of pulses 
are not there, or have the wrong 
frequency, you must check the Timing 
Chain and Sync Generator section of 
the circuitry. 

The Timing Chain and Sync Gener- 
ator circuit contains a crystal -oscillator 
as the basic timing source. (A complete 
schematic appears in last month's issue 
of Radio -Electronics.) This is a standard 
oscillator with the 14.192640 -MHz crys- 
tal used as the main feedback element. 
The signal from this oscillator is 

buffered using three other inverters 
from IC53. The first divider network 
that this signal goes to is formed by 
IC50, IC51 and IC52. These three IC's 
are used to divide the master clock 
down to a signal that has a period of 
63.5 µs. The three counters are all fed by 
the same clock, so that all of the outputs 
change state at the same instant. The 
enable pins of the two low -order 
counters are fed from the previous 
counter stage(s) in an arrangement that 
forms a 10 -bit syncronous binary count- 
er. Pins I, 2 and 13 of IC54 monitor the 
states of this counter. When all three of 
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the monitored lines are high. the clear 
line is activated which resets all of the 
counters. 

The DI, D2 and D4 outputs of IC52 
provide the first three binary divisions 
of the master clock. Since the characters 
are eight -dots wide. output D4 has the 
width of one character (it is the divide - 
by -eight output). The last output of this 
counter, along with all of the outputs of 
IC50 and IC51 (designated the 'C' 
outputs) provide a count of the current 
character position on the display. While 
it is counting from 0 to 79, the charac- 
ters are actually appearing on the 
screen. While counting from 80 to 112 

(during which the counters are reset), 
the display is in the process of hori- 
zontal blanking. 

The horizontal sync signal is gener- 
ated by IC62-a. The sync signal is eight 
character -spaces wide, which is about 
4.5 µs. Also, the three dot signals that 
come from 1052 (DI -D4) are all OR'ed 
together to form the LOR signal that is 

used in the Display Generator circuit to 
load the data from the character gener- 
ator into the shift register once for every 
character. The LOR signal has a duty 
cycle of (negative duty cycle, that is). 
and it goes low for this one dot period at 
the very beginning of each character. 

Now that the signals are defined for 
all of the areas of each scan line, the up 
and down position on the screen must 
be defined. The three other counters 



(IC55-1057) serve this function, IC55 is 
used to count down by 12 and the other 
two are connected to count down by 21. 
The input that enables the first counter 
is the EOL signal that reset the previous 
counters at the end of a scan line. The 
output of this counter is monitored at 
pins 3 and 4 of IC54. to determine when 
12 scan lines have been counted. When 
this event has occurred, its output at pin 
6 drops and resets the counter. The 
reason that it counts to 12 is that there 
arc 12 scan lines for each character line 
on the screen (i.e.. vertically there are 12 

dots for each character). The L I, L2. L4 
and L8 outputs of this counter are used 
to determine which scan line of a char- 
acter line is currently being displayed. 
From lines 0 to 7. the display section is 
actually displaying a character (since the 
actual character size is eight -dots tall), 
while from lines 8 to I I. the display is 
blanking between lines. 

The reset line for IC55 is used to clock 
the next two counters that determine the 
character line being displayed. The 
counters (IC56 and IC57) are both reset 
by IC54-h when a count of 21 character 
lines is reached. From character lines 0 
o 15. the display is actually showing 

characters on the screen (or at least it 
can he). while from character lines 16 to 
21. the vertical blanking is in effect. 
Vertical sync is generated in this time 
period by IC62-h. Pins 4 and 5 of IC64- 
a are inputs to the gate that mixes the 
vertical and horizontal sync signals to 
form the composite sync signal. 

The video -blanking signal is com- 
posed of a horizontal blanking and 
vertical blanking signal. The horizontal 
blanking signal is generated by IC64-h 
and 1066-h. The output of IC66-h is 
high when C64 and C 16 are both high 
(at character position 80) and later 
changes back to low when EOL is pres- 
ent. Any of the four inputs to NOR gate 
IC70 indicate that the screen should he 

blank when they are high. So there are 
three other signals that indicate that the 
screen should he blanked and all of 
them are OR'ed together to form the 
master blanking signal. The vertical - 
blanking area is indicated by 1.N 16. 

Any one of the four scan lines between 
character lines is indicated by L8. The 
DtsPMn.m line is high whenever the proc- 
essor is accessing the display RAM. 
Wrong character patterns would appear 
when the display R:\M is accessed. so 
we just blank the screen during this 
small interval to cover up the few out of 
place dots. The DISPLAY ACCESS signal is 
low whenever the screen is to be 
blanked. This signal is delayed one 
more character time (to make up for the 
delay in accessing the RAM and char- 
acter generator in the Display Gener- 
ator circuit) by IC65. using pins 2 and 5. 
If the processor is accessing display 
memory, pin 8 of IC65 is low and is a 

one character -time delayed version of 
the DISPLAY ACCESS signal. This in turn 
keeps BLANK VIDEO (pin 5 of IC65) low a 
little after DISPLAY ACCESS disappears to 
make up for the recovery time required 
by the RAM. The BLANK VIDEO signal 
goes to the output shift register and 
keeps the output data low by clearing 
the register. 

If these circuits are operating correct- 
ly. a good video signal should be present 
that can he connected to a video moni- 
tor. Figure I shows the composite -video 
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FIG. 1 -COMPOSITE VIDEO SIGNAL supplied 
to video monitor. 

signal. If the sync signal is correct, the 
monitor should immediately lock onto 
the video signal and display a stable 
picture. If the picture does not lock -in, 
try lowering the value of the 330 -ohm 

resistor (R9) in the video output stage 
(such as 220 ohms) and lower the value 
of the 100 -ohm resistor hooked to the 
base of the two transistors. This will 
adjust the sync level and the total video - 
output level to suit your monitor. If you 
have a standard monitor. you will not 
have to do this since the output signal is 

standard. 
If the characters on the screen waver, 

there is still a problem with the Timing 
Chain and Sync Generator circuit. 
Check this circuit out again, looking for 
any imperfections in the signals that 
indicate a had IC or a shorted line. This 
probably won't happen. since a fault in 
the circuit usually causes major prob- 
lems and not just a little wavering on the 
screen. 

Now that a pattern appears on the 
screen, it must he identified. If it is a 

prompting character (a period) and the 
cursor appears in the upper left corner 
of the screen. the whole system is 
probably working. All that is needed is 
to hook up an ASCII keyboard and tape 
recorder to the correct plugs and see if 
commands can be entered into the 
monitor. (The procedure for testing the 
cassette interface is given later.) If you 
have either random characters on the 
screen or just 16 solid horizontal bars, 
the processor section of the board is 

probably not working. This prevents the 
supervisor program from being read in 
and thus the screen is not cleared. 

Processor 
The Processor and Bus Driver circuit 

divides the master clock by 12 to obtain 
the CPU clock. The divide-hy-6 counter 
IC58 starts its count at 10 and counts up 
to 15. After the count of 15, inverter 
IC53-a connected to the carryout line 
and load input is used to load the 10 

and start the division again. Flip-flop 
IC66 divides this carry signal by 2 to 
obtain the square CPU clock. The 

All resistors 1/4 watt, 5%. 
R1 -R6, R14, R18-10,000 ohms 
R7, R8, R16, R17-1000 ohms 
R9-330 ohms 
R10-150 ohms 
R11-82 ohms 
R12-100 ohms 
R13-620 ohms 
R15-470 ohms 
R19-20,000 ohms 
R20-68,000 ohms 
R21, R22 -20,000 -ohm trimmer 

potentiometer 
Cl, C2, C11-100 pF, disc 
C3, C14-100 ;IF, 16 volt, electrolytic 
C4, C8-0,01 µF, disc 
C5, C6, C7, C9, C15 -C29-0.1 µF, disc 
C10-0.0022 µF 
C12, C13-0.056 µF, ±10% polyester film 
D1, D2 -1N914 diode 
D3 -1N4729 Zener 
D4, D5 -1N4148 diode 
01, 02-2N5139 transistor 

PARTS LIST 
IC1-2650 microprocessor (Signetics) 
IC2-1C10, IC21, IC22, IC78, IC79-74126 
IC11, IC64, IC69-7408 
IC12-7414 
IC13, IC17-3624, pre-programmed 

PROM containing supervisor program 
1C14 -1C16, 1C18 -1C20, 1C48-3624, 

PROM (see text) 
IC23, IC24, IC65, IC75, IC77-7474 
IC25, IC71, IC76-7400 
IC26-9344, 4 -bit by 2 -bit multiplier 

(Fairchild) 
IC27-IC29-74157 
IC30-IC45-2102-1, RAM (Signetics) 
IC46, IC47-74125 
IC49-3624, pre-programmed PROM 

character generator, upper case 
1050-1052, 1055-1058-74163 
IC53-74SO4 
IC54-7410 
IC59-7432 
IC60-74166 
IC61, IC68-7411 

IC62-7420 
IC63, IC67-7404 
IC66-74109 
IC70-7425 
IC72-555, timer 
1C73-74123 
IC74-CA3130 
XTAL1-14.192640 MHz series -resonant 

crystal 
MISC.-One 40 -pin DIP socket for ICI, 

six 16 -pin DIP sockets and printed - 
circuit board. 
The following parts may be ordered 

from: Central Data Company, P.O. Box 
2484, Station A, Champaign, IL 61820. 

IC49-3624, pre-programmed PROM 
character generator, upper case, $27. 

IC13. IC17-3624, pre-programmed 
PROM containing supervisor program, 
$27 each. 

PC board, predrilled and etched, $30. 
An assembled and tested microcom- 

puter board, $325. 



frequency of this clock is about 1.183 
MHz, and if the faster version of the 
2650 is put into the board, the counter's 
inputs can be changed to increase this 
frequency. The CPU clock signal is 

gated through ICI I -a with the STOP 

CLOCK signal that allows you to exter- 
nally stop the clock by bringing the line 
low. The timing relationships of the 
microprocessor is shown in Fig. 2. 

Pin 16 of the 2650 is the reset input. 
and the RESET signal is generated using a 
Schmitt trigger and an R -C time 
constant. Capacitor C3 is initially 
discharged and the RESET line is there- 
fore high. As the capacitor charges 
through resistor R6, the output of the 
inverter will change to a low level 
allowing the processor to operate - 
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IC15 

COMPONENT PLACEMENT diagram 

starting at address zero in memory. All 
of the outputs of the processor, except 
for RUN/WAIT. are buffered with tri-state 
drivers or an inverter in the case of the 
serial output line. 

The tri-state drivers have their enable 
pins available for data bus override 
operations. For instance. bringing the 
ADDR DISABLE line low causes all of the 
address buffers to he disabled. This 
allows another device to take control of 
the address hus. The same is true for the 
data and control buses. So, by bringing 
these three enable lines low, you can 
effectively disconnect the 2650 from any 
external memory. 

The SERIAL INPUT and SERIAL OUTPUT 

lines come directly from pins on the 
processor that can he inspected or set by 
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IC21 

1C79 

1C22 

IC25 

1 

P3 

special processor instructions. This al- 
lows the system to get by without a 
UART and also allows high tlexibility 
as far as output rates and formats. 

The data bus butlers are tri-state 
buffers. with either the in or the out 
buffers being enabled at one time. If the 
R/w line is low. the processor is reading 
data, so the input buffers are enabled. If 
this line indicates that the processor is 

outputting data to the data bus, then the 
output butlers are enabled. Although 
buffers are not needed, they were put in 

so that any memory added to the system 
would not need to have its own set of 
butlers. 

In the area of expansion, Central 
Data oilers a 5100 compatable bus 
hoard. It generates signals derived from 
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FIG. 2-2650 MICROPROCESSOR timing relationships. 

the 2650 board that will interface 
directly with any standard 8080 static 
RAM board or 1/O board. The board 
has room for five edge connectors, and 
is plug expandable with extender 
boards. 

Locating a problem in the Processor 
and Bus Driver circuit requires inspec- 
tion all of the address and data -bus lines 
to he sure that all of the signals are at 
standard TTL levels. If one line is stuck 
either high or low, carefully clip the pins 
of the IC's that this line runs to until the 
problem clears. The last pin that was 
clipped is the one holding the line, so 
replace the IC. Before cutting the IC 
pins, check the power supply on all of 
the IC's that the line runs to. Also, if any 
of the IC's are tri-state buffers, check to 
be sure that they are not gating data 
onto the line at the wrong time (an 
enable pin may be stuck in the enable 
state.) 

If the processor's bus checks out, then 
you check to be sure that the RAM 
interface to the processor is working 
since that would 'also cause the random 
characters to appear on the screen. 
Initially, when the supervisor program is 
executed (right after reset). it clears the 
screen by sending the ASCII code for a 
blank (H20) on the data bus to the 
RAM. and then sequentially accessing 
all of the display positions and writing 
the data. Therefore, right after a reset, 
the DISPMEM line should undergo many 
transitions. If it doesn't, check out gates 
IC61-a and IC69-a that are used to 
generate this signal from the address 
lines. Note that the DISPMEM line indi- 
cates what page the processor is access- 
ing-if it is the 4K page where the 
display RAM resides, this line is high. 

If the DISPMEM line checks out, then 
look at the write -pulse generating circui- 
try. IC61-a (pins 1,2,12 and 13), along 
with flip-flop IC23-a, is used to generate 
a signal that is high at pin 5 of IC23-a 
for the first CPU clock cycle following 
the low to high transition of the 
OPREQ-signal. This is gated with K/ti 
line and the CPU clock by IC61-b. This 
signal finally goes through one last gate 
that turns on the write line of the 
RAM's if the processor is accessing the 
display memos page. This write line 
should have high activity right after the 
power is tuned on. 

If these signals check out, then check 
the data -bus drivers IC46 and IC47. 
They are used to gate data from the 

display memory onto the data bus so 
that the processor can read the contents 
of the RAM. It is helpful to have a dual - 
trace scope for this, so that the input to 
the buffers and the output can be 
observed at the same time. Then check 
to see that the input and output of the 
buffers are the same when the enable is 
high. 

There is almost nothing that can go 
wrong with the character generators, 
their operation is simple. IC49 is the one 
that is used for the normal operation of 
the board, with IC48 being an optional 
character generator for lower case, 
graphics, or other characters. Therefore, 
when supervisor program is the only 
thing that is running, it only selects 
character generator IC49. For this 
reason, the chip enable on IC49 (pin 20) 
should be low whenever the video is not 
blanked. This is easily checked with a 
dual -trace scope. If the other character 
generator is selected. and it is absent, a 
block of all on dots will appear on the 
screen. So, if you have several of these 
selections in a line, you will have a big 
horizontal bar on the screen rather than 
characters. Two of the output lines of 
the RAM may also be shorted, which 
would cause some characters not to he 
displayed. Again. a dual -trace scope is 
needed to check the data -out lines 
against one another to see if any look 
shorted. 

The output shift register is IC60. It is 
loaded with the character generator's 
outputs at the first horizontal -dot posi- 
tion of each character, and then sends 

. the eight -bit word out serially at the 
master -clock rate. Note that the clear 
line on 1C49 is driven by the BLANK 
VIDEO line from the Timing Chain and 
Sync Generator circuitry. 

The addresses for the display RAM 
are multiplexed by the Display Memory 
Address Switch. If the DISPLAY ACCESS 
line is low, the processor's address lines 
are selected to address the display 
RAM. This is the case when the display 
is being blanked (and thus the processor 
tries to access the display memory, 
raising the DISPMEM line and dropping 
the DISPLAY ACCESS line). The other case 
is when the display RAM is addressed 
by the Timing Chain. The signals C I to 
C64 are gated in. along with LN I to 
LN8, to select the correct address. 

If the gating circuit for the ROM is 
not working properly, the supervisor 
program will not run. The output at pin 

12 of 1C-67 goes low whenever the 
ROM is selected. When using the 
supervisor program, this line will always 
he low when the DISPMEM line is also 
low. In other words, the supervisor only 
has two places to operate from, it will 
always be selecting one of these 
places. 

The I/O ports 8 are also enabled 
using a good deal of gating circuitry. If 
the data bus doesn't have the right 
signal levels, check the two groups of 
data -bus buffers to be sure that they are 
not gating data onto the bus. This could 
happen if the enable pins are locked in a 
high state. Either a write data or a write 
control instruction will access the output 
port. 

If the circuitry checks out, the 
supervisor program must be working for 
all of the operations except the tape 
routines. It is a simple matter to set up 
the cassette -tape interface and once it is 
set, it will stay perfectly aligned until ít 
is changed. The potentiometer for the 
555 -timer should he adjusted so that the 
output of the 555 is a 4800 -Hz square - 
wave. This is divided by two by the first 
flip-flop (pins 3 and 5 of IC77), and 
again by the second half of this same IC. 
The serial output line is clocked through 
part of IC75, and then this output is 
used to gate on one of the two frequen- 
cies. The R-C network at the output of 
IC76 (pin 11) is used to decrease the 
output -voltage level and change it into a 
more rounded signal. The demodulator 
section is just a ntonostable and opera- 
tional amplifier. 

continued next month 

NOAA updates list 
The National Oceanic and Atmospheric 

Administration (NOAA) National Weather 
Service has updated its list of stations to 
about the end of last year. The network is 
the sole government operated system for 
communicating weather, disaster or other 
warnings direct to the public. Weather 
receivers are available at most electronic 
stores. 

The broadcasts are at 162.40, 162.475, 
or 162.55 MHz. A listing (by state, call 
letter and frequency) of the stations in 
service available free by writing to the 
National Weather Service, Silver Spring, 
MD 20910. 

Zenith gets a patent for improved 
electron gun 

Zenith's EFL (Electrostatic Focus Lens) 
has received Patent No. 3,995,194, 
granted to Zenith research and develop- 
ment engineers Allen Blacker and James 
W. Schwartz. 

The EFL gun extends the focusing 
action over a longer distance by using 
four electron lens elements, instead of 
only two as in most electron guns. This 
concentrates the beam to produce a spot 
size as much as 60 percent smaller than in 
conventional gun systems. The new in - 
line gun is housed in the narrow neck of 
the company's 19 -inch 100 -degree picture 
tube. R -E 



HEATHKIT 

GR - 2001 

Programmable 
Color TV It's the first set on the market with programmable 

automatic channel selection. Enter a series of time/channel combinations on the 

keyboard, and the set automatically switches to the channel at the programmed time 

ART KLEIMAN 
MANAGING EDITOR 

BACK IN 1974. THE HEATH COMPANY SHOOK 

the foundations of the TV industry with 
the introduction of the GR-2000 color 
TV receiver. That set contained unique 
features found in no other set at the 

time, including silent all -electronic var- 

actor tuning. touch -to -tune channel sel- 

ection, touch volume control, on -screen 

digital channel readout, on -screen digi- 
tal clock readout and a fixed L -C IF 
bandpass filter. (See the February 1974 

issue of Radio -Electronics for a full 
report on the GR-2000.) 

Heath's latest introduction-the GR- 
2001-contains features that set it apart 
from the rest of today's industry. This is 

the first TV set to feature program- 
mable automatic channel selection and 
automatic antenna rotator control. With 
the programmable channel selection 
feature (offered as an optional acces- 

sory, the GD-I 185), the user programs a 

time/channel combination and the TV 
set automatically switches to that chan- 
nel at the programmed time. Two blocks 
of 16 (for a total of 32) time/channel 
combinations can be programmed at 

any one time. The automatic antenna 
rotator control, also offered as an 

option. automatically orients the anten- 
na to a programmed direction when a 

channel is selected. It replaces the 

control portion of a standard antenna 
rotator system. 

The GR-2001 includes all the features 
that made the GR-2000 unique. In fact, 
the two receivers are basically the same. 

One difference that is immediately 
apparent is the method of channel selec- 

tion. On the GR-2000, two pushbuttons 
scan the channels up and down until the 
desired channel is reached. The new 
GR-200I has a 3 X 4 calculator -type 
keyboard containing the numerals 0-9. 
Channel selection is accomplished by 
entering two digits on the keyboard. The 
remaining two keys function the same as 

on the GR-2000-they scan the chan- 
nels. 

As far as the chassis is concerned, it 
remains basically the same as the GR- 
2000. Some modifications have been 
made for improved performance. Heath 
redesigned the audio circuitry for better 
sound and included phase -locked -loop 
circuitry to eliminate the vertical and 
horizontal hold controls. 

The programmable automatic chan- 
nel selection feature really caught our 
attention. This one feature sets this set 

aside from all others on the market. The 
circuitry for this optional accessory is 

complex, containing 60 IC's mounted on 

four printed -circuit boards, not counting 
the on -screen digital clock option that 
must be included for this accessory to 

function. Since the feature is unique, 
let's take a look at how the channels are 

programmed. 

Channel programming 
In addition to the 3 x 4 keyboard 

used for channel selection, there are 8 

pushbuttons and a rocker switch used 

for operating the programmer. Three of 
these pushbuttons are used for mode 
selection and the other five are used for 
entering data into the programmer. 

FIG. 1-NUMERICAL KEYBOARD Is used for 
channel selection. The eight keys located 
above the numerical keyboard are used to 

control the automatic channel selection feature. 
Channels can also be scanned using the two 

keys with the arrowhead designations. 

Figure I shows the layout of the 

keyboard and eight pushbuttons. The 
rocker switch selects between two mem- 

ory banks and is located behind a door 
on the front panel. 

Programming the time/channel data 
is a matter of manipulating the mode, 
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data entry and channel selection keys. 
First, the programmer must he sv,itched 
to the memory -access mode by depress- 
ing the MA key. A front -panel \IA indi- 
cator light verifies this. To program the 
time, the T key is depressed. The on- 
screen display now reads "00:00:" and 
the numerical keys on the keyboard are 
used for entering the desired time. As 
the time is entered. the on -screen 
display simultaneously shows it. If a 
mistake is made in entering the time, it 
can be corrected by simply re-entering 
the correct time. The channel informa- 
tion is entered next by depressing the CH 
key and entering the channel on the 
numerical keys. When the CH key is 
depressed, the on -screen display con- 
verts to six digits for simultaneous 
display of the programmed time and 
channel. If the time/channel combina- 
tion entered is correct, it is transferred to 
memory by depressing the E/R key. The 
on -screen display is blanked except for 
the two colons to verify storage of the 
data in memory. Depressing the E/R key 
a second time displays the stored time/ 
channel combination. 

To program another time/channel 
combination, the \tc key is depressed. 
This steps the memory through the 16 
locations. The on -screen display shows 
the data in each location as the memory 
is stepped. When an appropriate mem- 
ory location is found (one not contain- 
ing a desired time/channel combina- 
tion), a new time/channel combination 
can he programmed as previously 
described. 

The data in a memory location can he 
changed by accessing that location using 
the .,Ic key and entering a new time/ 
channel combination. If no new data is 
to be entered, that memory location can 
be cleared by depressing the CL key. The 
on -screen display is blanked and the TV 
set will not respond to this memory 
location. 

The memory is divided into two 
sections, each has a capacity of storing 
16 time/channel combinations. A front - 
panel rocker switch is used to select 
between the two memory banks. When 
all the desired time/channel combina- 
tions have been programmed. the Pc 
mode key is depressed. This turns 
control of the TV set over to the 
programmer and channel changes are 
made according to the programmed 
data. A front -panel PC indicator light 
verifies that the TV set is under the 
control of the programmer. 

It is not necessary to program the 
time/channel combinations in sequen- 
tial order. When the Pc mode key is 
depressed, a memory -access cycle is 
initiated. All 16 memos locations are 
scanned and a channel change corres- 
ponding to the programmed time that is 
previous to and closest to the actual 
time is made. The memory is again 
accessed for the channel corresponding 

TABLE I-PROGRAMMING SEQUENCE for automatic channel selection feature. 

PRESS 
KEY 

ON -SCREEN 
DISPLAY 

REMARKS 

MA Shows last instruction 
executed. 

MA lamp lights. 

MC Changes as memory is 
cycled. 

Will continue to cycle memory until a location 
is reached which is empty or which contains 
an instruction that is no longer needed. 

CL All six digits blank. This operation is optional. 

T 00:00: Time shift register is now cleared. 
7 00:07: 

0 00:70: 

0 07:00: This time is now in the time shift register. 

Cli 07:00:00 Channel shift register is now cleared. 

1 07:00:01 

6 07:00:16 Channel 16 is now in the channel shift regis- 
ter. 

E/R Instruction is entered into memory. 

E/R 07:00:16 Instruction is read out of the memory. This 
operation is optional. 

MC Changes as memory is 
cycled. 

Cycles memory until a suitable location is 
found. 

CL . . This operation is optional. 
T 00:00: 

8 00:08: 

1 00:81: 

4 08:14: 

CH 08:14:00 

9 08:14:09 

9 08:14:99 

E/R . . 

E/R 08:14:99 

MC Changes as memory is 
cycled. 

CL . . This operation is optional. 

CI -1 : :00 The channel may be entered before the time, 
if desired. 

1 . :01 

1 . :11 

T 00:00:11 

1 00:01:11 

2 00:12:11 

3 01:23:11 

0 12:30:11 

E/R . . 

E/R 12:30:11 Tris operation is optional. 

PC Shows actual time 
from Clock Accessory 

Crannet changes are made according to 
stored instructions. 
PC lamp lights. 

to the next latest time. When the actual 
time equals the programmed time, the 
channel change occurs. 

The TV set can he returned to manual 
operation by depressing the vto mode 
key. A front -panel indicator light veri- 
fies that the TV is in the manual mode. 

The channels can now be selected by 
using the numerical keys or the up- and 
down -scan keys. The on -screen display 
shows the selected channel and time. 
The TV set can also be returned to 
manual operation automatically by the 
programmer. This is accomplished by 
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FIG. 2-PROGRAMMER changes channels automatically in accordance with programmed time/ 

channel combination stored in random access memory. 

HEATHKIT MODEL GR-2001 color TV set. 

programming in the desired time and 
the code "99" as the channel. The TV 
set will return to manual operation at 

the programmed time and remain in the 

manual mode until a programmed 
channel change occurs. Table I lists a 

typical programming sequence. 

How it works 
Figure 2 shows a block diagram of the 

programmer. To program a time/ 

1 L. i, 
] 

p` ;t,) 

channel combination. the programmer 
is set to the memory access mode by 
depressing the MA key. The pro- 
grammed time in the form of BCD data 
from the numerical keyboard is tempo- 
rarily stored in the hours and minutes 
shift -registers after the T key is 

depressed. Channel information is 

stored in the channel shift -register after 
the CH key is depressed. The outputs of 
the shift registers are connected to a 

multiplexer circuit for on -screen display 
of the programmed time and channel. 

If the programmed time/channel 
combination is correct, it is stored in the 
random-access memory by depressing 
the E/ R key. The memory location is 

determined by the front -panel selector 
switch and the 4 -bit number in the 
instruction address counter. Any mem- 
ory location can be selected by depress- 
ing the Mc key. which increments the 

instruction address counter. Depressing 
the E/R key a second time retrieves the 

contents of the memory location and 
stores it in the shift registers. The data is 

now displayed on the TV screen and can 
either be updated by programming a 

new time/channel combination or 
cleared by depressing the cL key. The cL 

key clears both the shift registers and 
the memory location. 

Automatic channel selection takes 

place when the Pc mode switch is 

depressed. The BCD data representing 
the actual time is demultiplexed and 
each time a change in the minute digit is 

detected, the data is stored in the time - 
down counter. Also, the time/channel 
combination in the first memory loca- 
tion is transferred to the respective shift 
registers. The actual time and the 

programmed time are compared by the 
16 -bit comparator. If the actual time 
and programmed time are equal, the 

continued on page 93 



e ele 

COMPU-TRAINER 

Sty 2r? 111? 

IN -CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

., 

_= _ ::. 
:U ® 

_ ta4r,s.°,.rt+ 

ALL NEW 
NTS/Heath 
GR-2001 
DIGITAL 
SOLID-STATE 
COLOR TV 
315 sq. in. 
PICTURE 

" 

Simulated TV Reception) 
ELECTRO -LAB 

As an NTS student you'll acquire the know-how 
that comes with first-hand training on NTS profes- 
sional equipment. Equipment you'll build and keep. 
Ourcourses includeequipment like the NTS/Heath 
GR-2001 computerized color TV (25" diagonal) 
with varactor diode tuning and digital read-out 
channel selection; (optional programming capa- 
bility and digital clock avail.). 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid-state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

' 

t 

- 
I . SOLID-STATE I 

OSCILLOSCOPE 

= ízE :44 
. - 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 
Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 



an e e 
e e ui 

=N4.-.-:fsi ---_ . - _. -- .. .' 
TUBE & TRANSISTOR TESTER 

5" OSCILLOSCOPE 

i> 

ui 

HIGH FIDELITY 
SPEAKERS 

t 

FET-VOM 
AIJ/VFM/SW PORTABLE 
SOLID-STATE RECEIVER 
\` 

. . 

i 

me 
II COMPARE OUR KITS AND 

LESSONS, COMPARE 
OUR R 

N. 

II 

-11 

VECTOR MONITOR 
SCOPE 

O p SOLID-STATE STEREO 
AM/FM/MULTIPLEX 

RECEIVER 

COLOR BAR/DOT 
GENERATOR 

1 e d / e i,1, 

74 sq. in. 
Solid -State 
B&W TV 

II 
r. s 

tá I 

- 1 

..... ( 
' 

SIGNAL 
,I GENERATOR 

DIGITAL SOLID-STATE 2 -METER FM SOL D -STATE VNULTIMETER TRANSCEIVER & POWER SUPPLY POCKET RADIO 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NC SALESMAN WILL CALL 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

NATIONAL TECHN IC A L I SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

r I - ma - - I 
NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa St., Los Angeles Calif. 90037 

Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

1 

Color TV Servicing 
B & W TV and Radio Servicing 

o Electronic Communications 
FCC License Course 

Dept. 206-0-57 

Electronics Technology 
Computer Electronics 

[i Basic Electronics 
Audio Electronics Servicing 

NAME 

ADDRESS 

AGE 

APT - 

CITY STATE 

Please fill in Zip Code for fast service 
Check it interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles. 

IN Ill - ltittl R - tiles - - MS - 

i 
1 

1 

1 

1 

1111 

55 



Radio -Electronics 
Tests Nikko 

TRM-750 Integrated Amplifier 
1 

LEN FELDMAN 
CONTRIBUTING HI -Fl EDITOR 

THE NIKKO MODEL TRM-750 INTEGRATED AM- 
plilier, shown in Fig. I, is a medium powered 
combination preamplifier. control center and 
power amplifier that could well serve as the 
central electronic component in a moderately 
priced high-fidelity system. Its front panel 
simplicity belies the fact that the unit has a 
great deal of control flexibility. Starting at 
the upper left. a rotary switch selects main or 
remote speakers and includes an OFF position 
for headphone -only listening. A series of four 
pushbuttons follow, including Inca- and 
Low-cut filter switches. a MONO/STEREO 
switch and an audio MUIING switch that 
reduces output levels by a fixed 20 dB for 
listening interruptions such as phone or door- 
bell anslering without having to alter 
preferred settings of the huge step -type 
VOLUME control just to the right of it. Nota- 
tions around the perimeter of this knob 
indicate dB's of attenuation. relative to the 
maximum clockwise setting. 

A pair of three -position lever -type 
switches. located to the right of the volume 
control. handle selection of the two available 
tape monitor circuits and tape dubbing from 
either of two connected tape decks to the 
other. This dual -switch arrangement for tape 
monitoring and tape dubbing is by far the 
easiest for a user to understand. In our 
opinion, this arrangement is superior to those 
multi -position rotary switches that are some- 
times used for these functions and can he 
quite contusing. A program SELECTOR switch 
with settings for two phono and auxiliary 
inputs plus a tuner input is located at the 
upper right of the panel. Controls along the 
panel's lower section include a toggle switch 
for power ON 'OFF. B \SS and TREBLE rotary 
controls, a LOUDNESS switch, rotary HAL\NCI: 
control and a MIXING -LEVEL control that adds 
selectable amounts of microphone signal to 
other program sources. The microphone jack 
associated with this control is located at the 
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lower -right corner of the panel, while the 
usual PHONE jack is over at the left. near the 
POWER switch. 

The rear panel of the TRM-750 (see Fig. 2) 
contains the appropriate input jacks for 
PnoNo. 11 NER. At. s and TAPE. corresponding 
sets of tape -out jacks (as well as paralleled 
DIN sockets). a ground (GND) terminal, three 
convenience AC outlets (two switched. one 
unswitched) and conventional knurl -screw 
terminals for speaker wire connections. In 
addition, there are preamplifier -output and 
main -amplifier input jacks that are intercon- 
nected by stiff -wire jumpers which can be 
removed when separate use of the two major 
portions of the unit is desired. Instead of a 
fuseholder, there is a tiny circuit -breaker 
reset button to restore amplifier operation in 
the event of an overload condition. 

Figure 3 shows the variety of components 
(including two turntable systems) that may 
be interconnected with the TR t/-750 ampli- 
fier. While no schematic diagram of this 
amplifier was supplied with the owner's 
manual, some idea of layout and internal 
construction may he obtained by referring to 
the photo in Fig. 4. Since readers may mis- 
takenly conclude that the speaker outputs are 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Rated Power Output: 45 -watts per channel into 8 -ohm loads. Power Bandwidth: 20 
Hz to 20 kHz. Rated Harmonic Distortion: 0.15%; less than 0.1% at 1 -watt output 
level. Rated IM Distortion: Less than 0.2%; less than 0.1% at 1 -watt output level. 
Damping Factor: 50 at 1 kHz into 8 -ohm load. Input Sensitivity: Phono 1 8 2, 2.5 mV; 
Aux, Tuner and Tape, 180 mV; Mike, 2.5 mV; Main Amplifier, 1.3 volts. S/N Ratio: 
Phono, 72 dB (IHF A -weighted); Aux, Tuner and Tape, 95 dB (IHF A -weighted). Bass 
Control Range: ±12 dB at 70 Hz. Treble Control Range: ±10 dB at 10 kHz. Filter 
Response: low, -8 dB at 70 Hz; high, -7 dB at 10 kHz. Audio Muting: - 20 dB. Maximum Power Consumption: 240 watts. Dimensions: 15-3/4 W x 5-5/6 H x 
12 -3/16 -inches D. Net Weight: 23.1 lbs. Suggested Retail Price: $249.95. 
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capacitively coupled (since only one large 
filter -capacitor can is visible in the photo). we 
should clarify that the single capacitor -can 
actually houses two separate capacitors, each 
of which filters one polarity of the dual - 
polarity output supply required for direct 
speaker coupling at the output stages. 

Most of the circuit components are 
mounted on a single major circuit hoard that 
is screened with component designations for 
ease of identification and servicing. What 
appears to be an ample heat -sink structure is 
vertically mounted and separated from the 
main circuit hoard. Wiring is carefully 
harnessed and dressed. and low-level pream- 
plifier circuitry is as far removed from the 
power -supply transformer area as is physi- 
cally possible within the dimensional limita- 
tions of the amplifier. 

Laboratory measurements 
The amplifier was able to produce 60 watts 

of continuous sinewave power per channel. 
driving 8 -ohm loads with a I kliz test signal. 
Considering the fact that the FTC rating for 
this product is only 45 watts -per -channel. 
that constitutes a very considerable extra 
margin of power. Even at the frequency 
extremes of 20 Hz and 20 kl-lz. power output 
was 55 watts for the rated harmonic distor- 
tion figure of 0.159. These and other 
measured results are summarized in Table I. 
Actual frequency limits at which rated power 
could he attained at rated distortion were I I 

Hz and 47 kHz-far beyond the 20 Hz to 20 
kllz power bandwidth specified by Nikko in 
their owner's manual. 

RIAA phono equalization was within I dB 
of the specified curve from 30 Hz to 15 kHz. 
Maximum voltage to the phono input before 
overload distortion was observed measured 
an adequate 150 mV. while the signal-to- 
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noise ratio was 71 dB referenced to an input 
sensitivity of 2.5 mV. Using an A- ooeighting 
filter for the signal-to-noise measurement. we 

obtained a better reading of 77 dB. 
Tone -control range of the BASS and TREBLE 

controls is shown in the scope photo of Fig. 5. 

in which a frequency plot was made from 20 
I Iz to 20 kHz for flat and extreme settings 
(boost and cut) of the two tone controls. 

High- and low-cut filters are of the 6 dB -per - 
octave type and. while they provide very little 
noise reduction at the frequency extremes. 
their -3 dB points are sufficiently removed 
from critical center frequencies so that their 
use does not materially affect much of the 
musical program content (see Fig. 6). 

In measuring the action of the LOUDNESS 

control (see Fig. 7). we were impressed with 
the fact that the dB notations around the 
voLUMF. control were quite accurate. so that 
we had only to set the control for 0 dB. -10 
dB. -20 dB. etc.. to obtain the traces shown 
in Fig. 7. which are 10 dB apart. Significant 
bass- and treble -loudness compensation does 
not begin until the VOLVsll control is some 
20 -dB below its maximum setting. and then 
remains fairly constant at all lower volume 3 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Nikko Model: TRM-750 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OLTPUT CAPABILITY 
RMS power/channel, 8 -ohms, 1 kHz (watts) 
RMS power/channel, 8 -ohms, 20 Hz (watts) 
RMS power/channel, 8 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz (%) 
Intermodulation distortion, rated output (%) 
Harmonic distortion at 1 -watt output, 1 kHz (%) 
Intermodulation distortion at 1 -watt output (%) 

DAMPING FACTOR, AT 8 OHMS 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA 
Maximum input before overload (mV) 
Hum/noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± _dB) 
Hum/noise referred to full output (dB) 
Residual hum/noise (min. volume) (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of low frequency filter(s) 
Action of high frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1/phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source ano monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E R -E 

Measurement Evaluation 
60 Excellent 
55 Excellent 
56 Excellent 

11-47 Superb 

0.022 Excellent 
0.055 Excellent 
0.043 Very good 
0.028 Excellent 

53 Excellent 

1.0 Good 
150.0 Very good 

71 Very good 

7-40, 3 Excellent 
80 Very good 
90 Very good 

See Fig. 5 Very good 
See Fig. 6 Poor 
See Fig. 6 Poor 

2.5/2.5 
200 
200 
200 

0.467/8 ohms 

Excellent 
Excellent 

Very good 
Excellent 

Very good 
Very good 

Excellent 
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TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Nikko Model: TRM-750 

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

$249.95 
Low 
Excellent 
Very good 
Excellent 
Very Good 

Comments: The Nikko model TRM-750 belongs to that special group of separate components 
which disproves the theory that it is necessary to expend an enormous amount of 
cash to put together a system consisting of a separate tuner and amplifier. If you 
were to add a tuner in the $150.00 to $200.00 price range to this amplifier, you would 
come up with a system having a suggested retail price of between $400.00 and 
$450.00-not very much more than you might expect to pay for an all -in -one receiver 
in the same power category. Nor are you likely to find such a receiver with all the 
control features and flexibility (microphone input -mixing, tape dubbing and moni- 
toring in either direction and dual phono inputs), since receiver manufacturers tend 
to down -grade control features as power ratings are lowered. We were impressed 
with the quality of construction of this unit, and with its very conservatively rated 
specifications, all of which were met or exceeded. Ability to separate the pream- 
plifier and main -amplifier sections makes this an ideal unit for driving speakers in a 
multi -amplifier (electronic crossover) system. In such systems, the included main - 
amplifier section would be perfect for driving midrange or tweeter elements, where a 
larger power amplifier is used for woofer powering. Used as the sole amplifier in a 
stereo system, driving medium efficiency speakers, the TRM-750 provided clean 
tight sound with no trace of clipping distortion or overload even at 110 -dB sound - 
pressure levels in our 20 x 14 -ft listening room. On the test bench, after having 
been subjected to high-powered tests and FTC preconditioning tests, thermal 
conditions were stable and there was no overheating of the output circuitry or power 
transformer. All in all, a neatly executed amplifier design. 

settings. Additional flexibility is provided by 
the -20 dB NOTING switch. If a user finds 
that the program -source signals are so great 

that too much loudness compensation is pres- 
ent. he or she can turn the MUTING switch oN. 
This will require a higher setting of the 
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master VOLUME control but less loudness 
compensation will result. It's somewhat like 
having two input sensitivities for all the 
program sources connected to the amplifier- 
each 20 -dB apart. 

Summary and listening tests 
Comments regarding the overall perfor- 

mance of the Nikko model TR.t1-750 will be 
found in Table II along with our brief overall 
product analysis and evaluation. In our view. 
the Nikko model TRM-750 offers good value 
for its price and includes control features 
equal to those found on many higher - 
powered integrated amplifiers selling for 
considerably more money. Especially for the 
audiophile who has no desire to use FM as a 

program source (at least initially). the TRM- 
750 offers a good alternative to an integrated 
receiver of similar power rating at consider- 
ably less cost. R -E 

Heath AP -1615 Preamplifier 
WHILE MORE AND MORE MANUFACTURERS 
seem intent upon designing and manu- 
facturing so-called "high end" separate 
components at escalating prices. the 
t leath Company of Benton Harbor. 
Michigan. goes about its merry way 
introducing product after product that 
offer amazingly good performance qual- 
ity at a price that amazes even the 
experts. The latest of these to pass 
through our test laboratory is the simple 
looking. straightforward preamplifier 
shown in Fig. I. At first glance. you 
alight guess that some knobs and 
switches are missing. The fact is that the 
model A/'-/6/5. like many other new 
control centers. is devoid of frills and 
even lacks bass and treble controls. A 
growing group of audio buffs believes 
that in a properly matched component 
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system there should he no need for bass 
and treble controls at all and. as Heath 
suggests in their advertising copy, if you 
do require tonal compensation you can 
do a much better job of tonal tailoring 
with their matching model AD -1305 
five -band, two -channel graphic equal- 
izer (tested for Radio -Electronics in the 
December 1976 issue) or with any other 
of the many equalizers which have been 
appearing on the market lately. 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Rated Output: 1.5 V. Input Sensitivity: Phono, 2.0 mV; High Level, 180 mV. Input 
Overload: Phono, 100 mV; High Level, over 10 volts. Hum and Noise: Phono, 65 dB; 
High Level, 85 dB. Frequency Response: Phono (RIAA), ±0.5 dB; High Level, ±0.2 
dB, 20 Hz to 20 kHz. Harmonic and IM Distortion: Less than 0.05% from 20 Hz to 20 
kHz. Channel Separation: 50 dB at 1 kHz. Filter Cutoff Points: Low, -3 dB at 15 Hz; 
High, -3 dB at 7 kHz, both 12 dB -per -octave. Power Requirements: 120/240 VAC, 
50/60 Hz. Dimensions: 17'/2 W x 4-9/16 H x 8 -1/8 -inches D. Shipping Weight: 12 lbs. 
Price: Kit only. $129.95. 

The major rotary controls seen at the 
right of the front panel of the model A/'- 
/6/5 are the BALANCE control: the 
SELECTOR switch (with provision for two 
sets of PHONO inputs, TUNER. AUX and 
TAPE inputs) and the master VOLUME 

control. A series of six two -position 
toggle switches at the left of the panel 
handle HIGH- and Low-cut FILTERS. 

mono L+R reproduction. TAPE DUBBING 

(accompanied by front panel TAPE -OUT 
and TAPE -IN jacks). TAPE MONITORING 
and output cut-off or DEFEAT. A phone 
jack is included below the OUTPUT 

DEFEAT switch that permits headphone 
listening while input to the power 
amplifier and speakers is shut off. The 
POWER on -off pushbutton and the POWER 

indicator light are located at the extreme 
left of the panel. 

The rear panel of this preamplifier 
(see Fig. 2) is equipped with two 
unswitched convenience AC receptacles, 
one switched receptacle, a line fuse, a 
chassis -ground terminal and the neces- 
sary input and output jacks associated 
with the selector and tape -monitoring 
positions on the front panel. Since only 
one set of tape -monitor jacks is 
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provided. if a graphic equalizer is used. 
it must be connected between the main 
outputs of the preamplifier and the 
inputs to an associated power amplifier. 

Figure 3 shows the internal layout of 
the AP -1516. All power-supp y parts, 
including the power transformer. are 
well shielded in a separate housing seen 
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at the upper right corner of the chassis. 

Virtually all other electrical components 
are mounted on a large printed -circuit 
hoard that occupies the entire right 
section of the chassis. The two rotary 
potentiometers associated with the BAL- 

ANCE and master VOLUME controls are 
mounted directly to the PC board while 
the SELECTOR switch has its wafers posi- 
tioned so that they are closest to the 
circuit points on the main PC hoard 
with which they are involved electri- 
cally. Visible just behind the BALANCE 

control is a relay unit for turn -on delay 
of the audio signals after the POWER 

switch is depressed to prevent thumps 
from reaching (and possibly damaging) 
loudspeakers. 

We were supplied with a wired unit 
for test purposes. but the model AP -1615 
is available only in kit form to the 
general public. While our sample unit 
was not accompanied by Heath's con- 
struction and owner's manual, we can 
attest to the fact that layout of the unit 
makes assembly and wiring extremely 
simple. Components used are of the 
highest grade and a minimum of point- 
to-point wiring is involved in the 
construction of this product. We would 
estimate that an experienced kit -builder 
might be able to complete the construc- 
tion of this control center in two eve- 
nings or so, while the novice might 
require a third session. 

Laboratory measurements 
Table I summarizes measured results 

obtained with the model AP -1615. 
Although phono overload capability 
was better than claimed, with readings 
of 120 mV (as against 100 mV claimed), 
it was not considered to he outstanding 
compared with some of the overload 
figures we have been obtaining lately on 
the current crop of preamplifiers and 
amplifiers. Still, it is unlikely that 

continued on page 95 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Heath Model: AP -1615 

PREAMPLIFIER PERFORMANCE MEASUREMENTS 

RATED OUTPUT LEVEL REFERENCE: 1.5 volts 
DISTORTION MEASUREMENTS 
Rated output, 20 Hz (%) 
Rated outout, 1 kHz (%) 
Rated output, 20 kHz (%) 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA -± _ dB) 
Maximum input before overload (mV) 
Hum/noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± _ dB) 
Hum/noise referred to full output (dB) 
Residual hum/noise (minimum volume) (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of low frequency filter(s) 
Action of high frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL PREAMPLIFIER PERFORMANCE RATING 

R -E 
Measurements 

0.008 
0.006 
0.015 

0.2 
120 

70 

20-20, 0.2 
85 
87 

See Fig. 5 

See Fig. 5 

2.0 
185 
185 
185 

R -E 
Evaluation 
Excellent 
Excellent 

Very good 

Excellent 
Good 

Very good 

Excellent 
Very good 

Good 

Excellent 
Very good 

Fair 
Good 

Very Good 
Very good 
Excellent 
Excellent 

Very good 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Heath Model: AP -1615 

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

5129.95 
Low 
Very Good 
Excellent 
Excellent 
Very good 

Comments: Whenever a new trend becomes apparent in the world of audio, the Heath Company 
seems able to come up with a product to further that trend along almost as quickly 
as anyone else, and that's no small feat when one considers that besides coming up 
with a new design, the company has to translate that design into a unit that can be 
successfully built even by a novice kit -builder. There have been several examples of 
"straight-line" preamplIfier-control units recently, in which all frills are eliminated 
and emphasis Is placed upon pure performance and ultra -low distortion. The model 
AP -1615 preamplifeir is just such a unit and, as such, it will appeal to the purists 
among audiophiles who would rather not have built-in tone controls and a profusion 
of other knobs or controls. Compared with other examples of such preamplifiers, the 
pricing of the model AP -1615 is extremely attractive, even when one considers that it 

Is supplied only in kit form. As has been our experience with Heath products in the 
past, all specifications were either met or exceeded by some margin. As for the 
sound reproduced by the model AP -1615, we could detect no audible distortion 
under all listening conditions, nor was there any coloration caused by abberations in 
the frequency response, which is extremely wideband. As usual, construction is 

straightforward and should pose no problems for kit -builders. The front -panel 
dubbing jacks will be appreciated by tape recording enthusiasts who are in the habit 
of copying tapes from a friend's machine. Such extras as are provided are not 
apparent from the front panel but manifest themselves in the actual performance of 
the preamplifier unit itself (e.g., the delayed turn on which prevents "pops" and 
"thumps" from reaching your speakers before supplies have stabilized). The Heath 
model AP -1615 certainly provides the means whereby serious audio enthusiasts can 
create a true system of separates with barely a dent in their pocketbooks. 
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Amplifier For 
Hands -Off Telephone 

Simple add-on accessory allows you to converse 
Acoustic coupling eliminates direct 

JULES GILDER 

NO DOUBT YOU'VE HAD OCCASIONS WHEN YOU PLACED A CALL 
to, or received a call from, someone you haven't spoken to for 
a long time, and other members of the family want to speak 
also. Or you were busy doing something and got annoyed 
because you had to drop everything and talk to someone on 
the phone for half an hour. 

A speaker phone telephone amplifier can be useful in both 
these situations. No longer need members of your family 
argue to talk first on the phone. Now everyone can sit around 
the telephone and talk together with whomever is on the other 
end. The speaker phone will also allow you to carry on a 
conversation while you're still busy moving furniture or 
painting the walls. 

And like most of the other projects in this series of articles, 
the speaker phone requires no direct electrical connection to 
the telephone line. All coupling is made either by acoustic or 
magnetic means. 

How it works 
The heart of the speaker phone is a three -transistor 

amplifier that takes the millivolt level signals produced by the 
telephone pickup coil and amplifies them to room -filling 
volume. The schematic is shown in Fig. I. The power supply is 
shown in Fig. 2. 

Just about any telephone pickup coil can be used for the 
speaker phone, but one of the newer ring -shaped devices is 
recommended because this particular 
coil gives a stronger signal. The coil is 
designed so that it will fit snugly over 
the receiver portion of the telephone 
handset, where it will pick up the audio 
signals to be amplified by induction. 

The induced signals are applied to 
the volume control and then to the 
voltage amplifier made up of transistors 
Q 1 and Q2. The amplified signal is 
applied to Q3 where the current, and 
hence the total power level of the signal, 
is increased. Power transistor Q3 is 
capable of handling large currents. The 
need for an output transformer is elimi- 
nated by Q3 because its large current - 
handling capability means that it can 
interface directly with a speaker. 

CRYSTAL 
MICROPHONE 

So far we have talked about picking up a signal and 
amplifying it so that everyone in the room can hear it. That 
constitutes only half of the speaker phone. The other half of 
the speaker phone requires that people be able to talk into the 
phone from a remote location. This can be done in two ways. 
The first is by using another amplifier to pick up the sound 
generated in a room via a microphone. The second is to 
acoustically design the speaker phone so that sound focused in 
the direction of the device will be concentrated and fed into 
the mouthpiece of the telephone. 

The first approach is most desirable but leads to many 
problems, the biggest of which is feedback oscillation. This of 
course could be eliminated by using voice -controlled switches, 
but that would mean conversations would have to be carried 
on in an artificial manner where one person would have to 
wait until the other stopped talking before he could be 
heard. 

Simultaneous conversation with an amplified input is possi- 
ble, but it requires complex circuit design and would consid- 
erably raise the cost and difficulty of construction. 

To keep things simple, we'll do what most of the manufac- 
turers of speaker phones do, and design the unit so that sound 
focused in the direction of the speaker phone is concentrated 
and directed towards the microphone of the telephone. This is 
not as difficult as it may sound. It is simple and involves 
constructing the enclosure so sound is deflected upwards. 

+6 TO 12V 

812 

SPEAKER 

03 

2N3055 

FIG. 1-THREE-STAGE AMPLIFIER raises the level of signals picked up by an induction coil-not a 
microphone, the mike symbol Is an error-to room -filling level. 
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on your telephone from any location in the room. 
connection to the telephone lines 

Construction 
The enclosure for the speaker phone is very important. for 

it is more than a case to hold the electronic circuit. It is a 

functional part of the design of the device. 
To start with, build a thin, plywood box 10 inches wide. 4 

inches deep, and 21/2 inches high. Cut two holes in the top 374 

inches in diameter and made on center lines that are located 2 

inches from each end. 
These holes will be used to allow the handset to drop into 

the speaker phone and properly position it. With the box 
assembled and these two holes cut, mark one hole, either one, 
"microphone" and the other one "receiver." This can be done 
lightly in pencil and is only necessary to make instructions 
easier. On the front vertical wall of the box on the microphone 
side, draw a rectangle that measures 31/4" x 2" and place the 
rectangle so that it is 7, inch from each of the three edges. 
Once marked, use a saber saw to cut out that rectangle. 

This is the opening that will be used to direct sound into the 
microphone of the telephone. If you want, you can put a piece 
of grille cloth over the opening to improve its appearance. but 
make sure it is thin so that it will not severely attenuate the 
voice signals entering. 

Next, 31/2 inches from the inside of the microphone end of 
the box, place a barrier made from a piece of wood 4" X 21/2". 

This will prevent sound entering the microphone opening 
from being dispersed throughout the box. To further concen- 
trate the sound. take a thin piece of flexible plastic and cut it 

into a rectangle 31/4' x 5". This is the deflecting plate and 
should he inserted in the microphone compartment on a 

diagonal whose bottom is in the front of the box (where the 

rectangular opening is) and whose top is at the back of the 

(4) I A, 50 PIV 
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FIG. 2-OPTIONAL POWER SUPPLY FOR TELEPHONE AMPLIFIER. Output voltage is determined by 
Zener diode. Power is taken from 117 VAC line. 

box. The deflecting plate will need to be bent to be inserted. 
Bend it so the curvature of the plate is toward the bottom of 
the box. 

Now, any sound entering the microphone compartment will 
he deflected upward toward the mouthpiece of the telephone. 
If done properly, you'll be surprised at just how effective this 
acoustic coupling can really be. 

Proceed to the receiver end of the box. Here work is less 

critical. Mount a piece of thin plywood, cut into a 31/4rinch 

square, directly underneath the receiver hole so that when the 

receiver is placed in it, the surface of the wood is parallel to 

the receiver of the handset. The square can be held in position 
by fastening it to spacers, dowels, or wooden blocks. Next, 
mount the pickup coil on the top of the wooden square so that 
when the receiver is placed in the box, it will come into 
contact with the coil. 

That's the hard part. The easy part is to fabricate the 

printed circuit-or use perfboard if you wish-and construct 
the three -transistor amplifier. Mount the volume control at a 

convenient spot on the front panel along with an on/off 
switch. Mount the circuit board, on spacers, at another 
convenient location. At a third convenient location mount a 

battery holder for the six penlight batteries. 
The output of the amplifier should be fed to a miniature 

jack located on the side of the case. The speaker is in a little 
enclosure of its own and connected to the amplifier via a 

shielded cable and a miniature plug. 

Installation and operation 
To install the speaker phone, it is simply necessary to place 

the handset of the telephone into the device. making sure that 
the microphone and receiver portions 
are inserted into the proper holes. Turn 
the unit on. You should immediately 

27o52 hear the dial tone coming through the 
speaker. If you don't, check the volume 
control and the coupling between the 
induction coil and the receiver. 

Phone a friend and talk to him using 

C3 
the speaker phone. Try standing at var- 

0.10 ious distances and at various angles from 
the microphone opening. Ask him to tell 
you which positions are best. R -E 



Be the 
` ew 

Professional" 
in electronics 

CREI trains you at home 
for one of the most important 
career levels in electronics- 

plus offers you special 
arrangements for engineering 

degrees 

Advanced Electronics 

Most people think there are only two 
levels of careers in electronics: the 
technician level and that of the degree 
engineer. 

There is, however, a third and very im- 
portant level. It is that of the engineering 
technician or practical engineer. The 
growing importance of this career level 
has created what might well be called the 
"New Professional" in electronics. 

If you look at the various levels of em- 
ployment in electronics, you will under- 
stand why this "New Professional" is so 
important. 

The average technician is a person 
who has had vocational training in elec- 
tronics. He understands the basic prin- 
ciples of electronics so he can trouble- 
shoot, repair and maintain equipment. 
He usually works under close super- 
vision in performing his duties. 

The engineer has college training in 
electronics. He usually supervises tech- 
nician personnel and is responsible for 
planning and developing of electronic 
equipment and systems. Frequently, 
however, engineers are more heavily 
trained in the scientific principles of 
electronics and less in their practical 
application. 

The engineering technician, by con- 
trast, is a specialist in the practical appli- 
cation of electronics. His training usually 
consists of a two-year college program 
in electronic engineering technology. In 
many organizations, the engineering tech- 
nician handles several of the respon- 
sibilities of the degree engineer. He often 
has the title of engineer. 

CREI programs are designed to give 
you at home the same level and depth of 
training you receive in a two-year col- 
lege program in electronic engineering 
technology. CREI programs are, in fact, 
more extensive than you will find in 
many colleges. And CREI gives you the 
opportunity to specialize in your choice 
of the major fields of electronics. 

Unique Design Lab 
CREI gives you both theory and prac- 
tical experience in circuit design with its 
Electronic Design Laboratory Program. 
The professional equipment included in 
this program allows you to construct, 
test out and correct the circuits you de- 
sign until you have an effective circuit. 

This Lab Program helps you under- 
stand advanced electronics. It also gives 
you practical experience in many other 
important areas of electronics, as in pro- 



Career Training at Home 

totype construction, breadboarding, test 
and measurement procedures, circuit 
operation and behavior, characteristics 
of electronic components and how to 
apply integrated circuits. 

Only CREI offers the unique Lab Pro- 
gram. It ís a complete college Lab and, 
we believe better than you will find in 
most colleges. The "Lab" is one of the 
factors that makes CREI training inter- 
esting and effective. And the profes- 
sional equipment in this program be- 
comes yours to keep and use throughout 
your professional career after you com- 
plete the training. 

Engineering Degree 
CREI offers you special arrangements 
for earning credit for engineering de- 
grees at certain colleges and universities 
as part of your home study training pro- 
gram. An important advantage in these 
arrangements is that you can continue 
your full time job while "going to col- 
lege" with CREI. This also means you 
can apply your CREI training in your 
work and get practical experience to 
qualify for career advancement. 

Wide Program Choice 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics 
best for your career field. You can spe- 
cialize in such areas as computer elec- 
tronics, communications engineering, 
microwave, CATV, television (broad- 
cast) engineering and many other areas 
of modern electronics. 

Free Book 
In the brief space here, there isn't room 
to give you all of the facts about CREI 
college -level, home study programs in 
electronics. So we invite you to send for 
our free catalog (if you are qualified to 
take a CREI program). The catalog has 

over 80, fully illustrated pages describing 
your opportunities in advanced electron- 
ics and the details of CREI home study 
programs. 

Qualifications 
You may be eligible to take a CREI col- 
lege -level program in electronics if you 
are a high school graduate (or the true 
equivalent) and have previous training 
or experience in electronics. Program 
arrangements are available depending 
upon whether you have extensive or 
minimum experience in electronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college -level 
programs in electronics 

acs I o TE 
%NCLOO 

Cik 

' 19 

.ea 

11 

t t,tw,,.-. t. 

Mail card or write describing qualifications to 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. 



XR-2206 IC 
Function 
Generator 
Circuits 
Part II. The XR-2206, IC is a 
versatile function -generator with 
many applications. Here are some of the more 

R. M. MARSTON 

LAST MONTH. WE LOOKED AT THE PERFORM- 
ance characteristics of the XR-2206 IC 
and its application in sine, triangle and 
squarewave applications. 

This month. we'll look at pulse. ramp, 
AM and FM applications. 

Function generators 
The circuits shown in Figs. 2 thru 8 

can be combined in a variety of ways to 
make different types of waveform 
generators. Figure 9. for example. shows 
how some of the circuits can be 
combined to make a simple fixed -ampli- 
tude function generator that provides 
sine. triangular and square waveforms. 
Here, the squarewave output is taken 
directly from pin 11 of the IC, and is 
produced simultaneously with the sine 
or triangular waveform at pin 2. which 
are selected by switch SI. 

Alternatively, Fig. 10 shows how 
some of the circuits can be put together 
to help make a low-cost high-perfor- 
mance function generator that covers 
Hz to 200 kHz in five switched ranges. 
Frequencies are selected by RANGE 
switch SI and FREQUENCY control R I. 
Each range of SI covers a full decade 
plus 100% overrange at its upper 
frequency. The circuit has THD adjust- 
ment of the sinewave, and produces a 
typical distortion of 0.5%. 

The sine/triangular output of the IC 
is taken from pin 2, and all outputs are 
fed to a simple variable attenuator 
network via the QI-Q2-Q3 buffer 
stage. The sine/triangular output can be 
centered on precisely zero volts using 
OFFSET control R8, and R3 sets the 
maximum sinewave output level, which 
should be set at 2 volts RMS. 

interesting circuits you can try. 

The procedure for initially setting up 
the circuit when it is first built is as 
follows. First, set the attenuator controls 
to give maximum output, set the circuit 
to the sinewave mode at about I kHz, 
and then adjust R8 to give zero offset of 
the output signal. To do this, connect a 
0-2.5 volt DC meter to the output of 
the circuit, and then adjust R8 for zero 
reading. Next, connect a 0-2.5 volt AC 
meter to the output of the circuit, and 
adjust R3 to give a sinewave output of 
approximately 2 volts RMS. Finally, 
adjust R4 and R6 to give minimum 
distortion of the sinewave, as previously 
described, and then recheck the DC 
offset and output amplitude. The setting 
up procedure is then complete and the 
circuit is ready for use. 

Pulse and ramp waveforms 
Figure I I shows the practical connec- 

tions for using the XR-2206 as a vari- 

able -slope ramp generator circuit. Here, 
the squarewave output (pin-Il) is con- 
nected to the FSK input (pin 9) of the 
IC. The circuit action is such that, when 
pin l l is high, timing capacitor CI 
charges via Rl,until a threshold voltage 
is reached, at which point pins I I and 9 
switch abruptly to the low state. When 
this happens, the timing capacitor 
recharges in the reverse direction via R2 
until pins I I and 9 go high again. The 
process then repeats. The circuit, there- 
fore, automatically switches between 
timing resistors on alternate half cycles, 
and produces a linear ramp output 
waveform at pin 2. The risetime and 
falltime are independently controlled by 
R I and R2. The operating frequency of 
the circuit is given as: 

2 - f Cl (RI+R2) 
The circuit shown in Fig. II develops 

a variable duty -cycle squarewave at pin 
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FIG. 9-SIMPLE FUNCTION GENERATOR provides sinusoidal, triangular and square waveforms. 

66 



I C3 

100F 

R7 
10K 

LEVEL SET 

(2VRMs OUTPUT) 

R8 R3 

5K 50K 

8 OFFSET 

OV 

C4 ^ 10rF 

-Ve 

Cie 
14311 

C1b 

C.-)1 
C1c 

RANGE 
C1U 

0_) .0 
Cle 

09 

1 16 

2 15 

3 14 

4 13 

XR2206 
5 12 

6 11 

7 10 

8 9 

R6 

25K 

B SYMMETRY 

N Ó S2a 
o 

R4 50057 

THD 

R5 
4.7K -- 

SS2-0 

R2 
4.7K 

Rl 

I OO K 

FREQUENCY 

C2 

10uF 
R7 

1K 

03 
219 3704 

ón 
2-c 

Of 

2N 3704 

01 
119914 1 02 

02 = 2N 3702 
1N914 

R9 
10K 

OFF 

ON O 

C5 
22pF 

R11 
4712 

9V TO 12V + Ve 

NOTES: 

SI -SINGLE POLE, 5 -POSITION 
02 3 -POLE, 3 -POSITION 
S3 = SINGLE -POLE, 3 -POSITION 
24 = DOUBLE -POLE, DOUBLE -POSITION 

ALL C1 CAPACITORS 
ARE NON -POLARIZED TYPES. 

SI RANGES 

RID 
4752 

FIG. 10-HIGH-PERFORMANCE FUNCTION GENERATOR has a frequency range of 1 Hz to 200 kHz. 
The sinewave output has a distortion of 0.5 percent and an amplitude of 5.6 -volts P -P maximum. The 
triangular waveform has a linearity of 1 percent and a maximum peak -to -peak amplitude of 12 volts. 
The squarewave output has a risetime of 200 ns, a falltime of 100 ns, and a maximum oul>ut of 16 
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FIG. 12-PULSE GENERATOR provides variable duty -cycle output signal and has an output 

buffer. 

I I simultaneously with the ramp wave- 
form. The squarewave, however, is of 
fixed amplitude and is not suitable for 
directly driving low -impedance external 
loads. If required, the XR-2206 can be 

used specifically as a pulse or variable 
duty -cycle squarewave generator as 

shown in Fig. 12. Here, the SETLEVEL 

control is eliminated from the pin -3 
terminal of the IC, and the pulse signal 
at pin II is made available to external 
loads by the QI-Q2 emitter -follower 
stage and LEVEL control R7. 

Alternatively, the circuits shown in 
Figs. I I and 12 can be combined to 
form a practical variable pulse or ramp 
generator by using the connections 
shown in Fig. 13. Here, the desired 
waveform can he selected by SI. the 
waveform shapes are varied by RI and 
R2, and the waveform amplitudes are 
controlled by R8. 

The versatility of the Fig. 13 circuit 
can be increased, if desired, by replacing 
the existing pulse output stage with the 
one shown in Fig. 14. This circuit 
enables either positive. negative or 
symmetrical output pulses to be selected 
by S2, a 2 -pole 3 -position switch. Here, 
load resistor R4 is replaced by a pair of 
2.7K, 5%, resistors. With switch S2 in 
position I, the pulse output of the circuit 
is effectively taken from the junction of 
these two resistors, so the output 
switches between the fully positive and 
the half -supply or zero voltage levels. 
The circuit, therefore, provides positive 
output pulses. In position 2 of S2, the 
output is effectively taken from pin I I 

of the IC and symmetrical output pulses 
are available. In position 3, the output is 

again taken from pin I I of the IC but 
the top end of R4 is connected to the 
zero -voltage line. The output switches 

V 
V 
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between the zero and negative supply 
voltage, and negative output pulses are 
available from the circuit. 

FSK modulation 
When the FSK input terminal of the 

XR-2206 IC (pin 9) is open circuit or 
externally biased above 2 volts with 
respect to the negative supply voltage, 
the pin -7 timing resistor is automatically 
selected and the circuit operates at a 
frequency determined by the timing 
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FIG. 13-PULSE AND RAMP WAVEFORM generator provides variable output signals. 
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capacitor and the pin -7 timing resistor. 
When pin 9 is connected to the negative 
supply voltage or is biased I -volt below 
the negative supply voltage rail, the pin - 
8 timing resistor is automatically se- 
lected and the circuit operates at a 
frequency determined by the timing 
capacitor and the pin -8 timing resistor. 
The XR-2206 IC can thus be frequency - 
shift keyed (FSK) by simply applying a 
suitable keying or pulsing signal be- 
tween pin 9 and the negative supply. 
Figure 15 shows the practical connec- 
tions for making a simple FSK mod- 
ulated sinewave generator or `warble - 
tone' generator. 

If required, the keying signal can be 
referenced to the ground or zero -volt 
line by using the 3 -transistor add-on 
circuit shown in Fig. 16. Here, with the 
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1.26 

OV (COMMON) 

FS K 

KEYING 
INPUT 

-ve 

FIG. 16-FSK MODIFICATION to the circuit 
shown In Fig. 15 references the FSK Input to the 
common or ground line. 

keying signal at the zero -volt level, all 
three transistors are cut off. When this 
occurs, pin 9 of the IC is effectively 
open circuit, and the output frequency is 
controlled by timing resistor R I. When 
the FSK input keying signal is high, 
transistors QI and Q2 conduct, causing 
Q3 to saturate. When 93 saturates, pin 
9 shorts to the negative supply and the 
output frequency is controlled by R2. 
The FSK facility controls both signals 
appearing at the pin 2 and pin 11 output 
terminals. 

Amplitude modulation 
The output -signal amplitude at pin 2 

of the XR-2206 can he modulated by 
applying a DC bias and a modulating 
signal to pin I, as shown in Fig. 17. The 
internal impedance at pin I is approxi- 
mately 200K ohms, so this pin should be 
connected to the negative supply to 
prevent unwanted pick-up when the 
AM facility is not in use. 

The signal amplitude varies linearly 
with the applied voltage at pin I when 
this voltage is within 4 volts of the half - 
supply value. In split -supply circuits. of 
course, the half -supply value equals 



zero volts. When pin 1 is at the half - 
supply value, the amplitude of the 
signal at pin 2 is approximately zero. 
When the pin -I voltage is increased 
above the half -supply value. the signal 
at pin 2 rises in direct proportion. When 
the pin I voltage is reduced below the 
half -supply value, the pin -2 signal again 
rises in direct proportion, but the phase 
of the output signal is reversed. This 
last-mentioned feature can be used for 
phase -shift keyed (I'SK) and sup- 
pressed -carrier AM generation. 

The pin -I terminal can also he used 

to facilitate gate -keying or pulsing of the 

+ve 
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FIG. 17-AMPLITUDE MODULATION Is ac- 
complished with this add-on circuit. 
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FIG. 18-FREQUENCY-SWEEP CONNECTION 
provides a 6:1 frequency range. 
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FIG. 19-FREQUENCY MODULATION connec- 
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FIG. 20-CONSTANT-SENSITIVITY FM connec- 
tion. 

f 

output signal at pin 2. This can he 

achieved by biasing pin I at approxi- 
mately half -supply voltage to give zero 
output at pin 2. and then imposing the 

gate or pulse signal on pin I to raise the 
pin 2-signal to the required turn -on 
amplitude. The total dynamic range of 
amplitude modulation is approximately 
55 dB. 

Frequency modulation 
The output frequency of the XR-2206 

is proportional to the total timing 
current (1T) drawn from pin 7 or 8, and 
is given by: 

f - 320 x IT Hz 
C 

where IT is in milliamperes and C, the 
timing capacitor, is in microfarads. Pins 
7 and 8 are low-impedance terminals 
and are internally biased at +3 volts 
with respect to pin 12. The frequency 
varies linearly with IT over the range of 
I µA to 3 mA. The frequency can be 

varied either by wiring a variable 
current -determining resistor between 
pin 12 and the timing terminal, or by 
applying a variable voltage ín the range 
0 to +3 volts between pin 12 and the 
timing terminal using a current -limiting 
resistor, or by a combination of these 
two techniques. 

Figure 18 shows the basic connections 
of a simple frequency -sweep circuit with 
a 6: I frequency range. Here, a sawtooth 
frequency -sweep signal that has a peak 
amplitude of 2.5 volts is applied 
between pin-I2 and pin -7 timing termi- 
nal. When the instantaneous peak value 
of the sawtooth voltage is zero, 3 volts is 

developed across R I, and the frequency 
is the same as in the case of a simple 
resistance -controlled XR-2206 oscilla- 

tor. When, on the other hand, the 
instantaneous peak value of the saw - 
tooth voltage is 2.5 volts, only 0.5 volt is 

developed across RI, and the RI current 
and, therefore, the frequency is reduced 
to only %6th of that of the case we have 
just looked at. 

Figure 19 shows the essential connec- 
tions of a simple FM generator. Here, in 
the absence of a modulating signal, the 
output frequency is determined by RI 
and CI, as in the case of a conventional 
XR-2206 oscillator. When the modulat- 
ing signal is connected to the FM input, 
the timing currents and, therefore, the 
output frequency of the circuit are 
modulated. 

A weakness of the simple circuit 
shown in Fig. 19 is that, for a given 
amplitude of the modulating signal, the 
percentage of frequency deviation varies 
with the setting of the RI FREQUENCY 

control. This snag is overcome in the 
constant -sensitivity circuit of Fig. 20. A 
dual -ganged potentiometer is used with 
one arm used as the RI frequency - 
determining control and the other arm 
as the R2 FM -SENSITIVITY control, so that 
the sensitivity is automatically adjusted 
to track with the frequency setting. 

It should be noted that the frequency - 
sweep and frequency -modulated signals 
appear at both pins 2 and II. 

Power supplies 
Finally, a few notes on choosing 

power supplies for the XR-2206 IC. It 
should be noted that the XR-2206 has 

built-in voltage regulation circuitry con- 
trolling the VCO, and that the ampli- 
tude of the output signal at pin 2 is not 
significantly influenced by variations in 
circuit supply voltage. Consequently, 
there is little advantage in using higher 
supply -voltages than are absolutely ne- 
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FIG. 21-REGULATED SPLIT -VOLTAGE power supply provides a 6V -0-6V output. 
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FIG. 22-BATTERY SUPPLY with split 6V -0-6V 
output. 

cessary for correct operation. In most 
cases, single -ended or split 12 -volt 
supplies are adequate. 

Figure 21 shows the practical circuit 
of a line powered Zener-regulated 12 - 

volt split -supply (6V -0-6V) circuit. 
Fgure 22 shows the alternative connec- 
tions for using a battery power supply. 
The XR-2206 draws a typical current of 
about 15 mA when used with these 

supplies. R -E 
cD 
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CB PROJECT 

Preamplifier For 
Long Clistance 
Reception 
Pull in those weak signals with this add-on 
device for your CB transceiver 

GEORGE SANTE 

A CH TRANSCEIVER IS A COMBINATION OF A 

receiver and a transmitter. The trans- 
mitter power output is limited to 4 
watts, so the only thing you can legally 
do to improve the transmitted signal is 
to improve the antenna system. 

The receiver portion is a horse of 
another stripe. Chances are that when 
you originally shopped for a transceiver, 

PARTS LIST 
All resistors are '/4 -watt, 5%, unless 

otherwise noted. 
R1-1200 ohms 
R2-5100 ohms 
R3-8200 ohms 
R4-1500 ohms 
R5-100 ohms 
R6-560 ohms 
R7-27 ohms 
R8-270 ohms 
R9-150 ohms 
R10-1 megohm 
R11-1000 ohms 
C1, C2, C5, C6-.001 µF disc 
C3-25 µF, 12 volt, electrolytic 
C4-.01 disc 
C7-100 µF, 3 volt, electrolytic 
D1, D4 -1N4001 
D2, D3 -1N914 
01, Q2 -2N3563 
Q3 -2N4123 
RY1-DPDT relay, 320 ohm, 12 volt DC 

The following parts are available 
from Guardsman Electronics, Box 
215, Brooklyn, NY 11207. 

Etched and pre -drilled printed circuit 
board, $4.00 postage prepaid. 

Complete parts kit, including PC 
board, all components, and case, 
$14.95 postage prepaid. 

New York State residents add state 
and local sales tax as applicable. 

you learned that it was in the receive 
functions that the money -making differ- 
ences occurred. A straight receiver with 
only a volume control and squelch costs 

ANT 

L 

R11 
IK 

+12V 0 
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.00IyF 2N3563 

RI 
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r 

a lot less to produce than one with noise 
limiting. noise blanking. and an RF 
amplifier. These additional circuits, 
while they improve the reception con - 
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FIG. 1-CB RF PREAMPLIFIER connects between antenna and antenna terminal on CB trans- 
ceiver. 
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siderably. can add appreciably to the 

cost. However. here's one way that the 
receiver portion of your transceiver can 

be upgraded so that the down -in -the - 
mud signals come through loud and 
clear, crisp and healthy. Th's add-on RF 
preamplifier makes any receiver really 
pull in the signals. 

The RF preamplifier connects be- 

tween the antenna and the antenna 
terminal on the transceiver. It has no 
switches or controls, so it can be 

mounted out of the way. The unit is 

L 
FIG. 2-FOIL PATTERN, shown lull -size. 

r. -01- rCB ANT 
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+723 --C6 21.11 
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J 
D 

pINI 
. 

. Eh.. 

powered by the 12 -volt electrical system 
in your car. 

Figure I shows a schematic diagram 
of the preamplifier. Circuit operation is 

as simple as it looks. Transistor Q I is the 

preamplifier stage. Emitter -follower Q2 
is used for impedance matching pur- 
poses. When the transmitter is switched 
on, the preamplifier is bypassed so that 
the output signal is connected directly to 
the antenna. Diodes D3 and D4. and 
associated components monitor the sig- 
nal level from the antenna terminal of 

\--RBJ 
ION UNDERSIDE 

OF BOARD) 

R7- 

--R9- 
R^---R3 

CI E _ C -u- 

--05 

R2 CT 

-C3- 

_ 

FIG. 3-COMPONENT PLACEMENT diagram. Resistor R8 mounts on foil side of PC board. 

the transceiver. When a high-level 
signal is detected. Q3 is driven into 
saturation which energizes relay RY I to 
bypass the preamplifier. 

Construction 
Building the preamplifer is easy as all 

the components are mounted on a PC 

board. For those who like to roll their 
own, the foil pattern is shown in Fig. 2. 

If you prefer, you can purchase a ready - 
to -use PC board for $4.00 (see parts list) 
and sate yourself the work. 

Begin the assembly by mounting all 
of the components to the PC board and 
soldering them in place, removing 
excess leads. The component placement 
diagram is shown in Fig. 3. The pre - 
drilled pre -etched PC board is treated 
with solder resist where solder is not to 
be used, however, caution must be taken 
to avoid solder bridges from the foil 
paths to other paths. A good way to 
work is to put a component in place, 
solder the leads carefully, then check to 
see that no unintended shorts occur and 
remove all solder splashes. Clip the lead 
wires close to the board surface, then 
install the next component. 

Now there's been one design change 
in this unit, and correcting for it is no 
problem at all. However, it's a change 
that you should make for better opera- 
tion. 

Resistor R8 should not be connected 
to its indicated position on the circuit 
board. Leave it till last, then bend the 
wire leads at right angles to the resistor 
body, and connect this resistor on the 
foil side of the board to ground near the 
emitter lead of transistor Q3 and the 
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you've probably seen ad- 
vertisements from other 

electronics schools. Maybe you 
think they're all the same. 
They're not: 

CIE is the largest indepen- 
dent home study school in the 
World that specializes exclu- 
sively in electronics. 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That s why it makes so much 
sense to go with number one ... with 
the specialists ...with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
sonic of the ways we hang onto it ... 
Our step-by-step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto -Programmed® Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered -sweep, 
solid-state oscilloscope you build 
yourself- and use to practice trouble- 
shooting. Or a beauty of a 19 -inch 
diagonal Zenith solid-state color TV 
you use to perform actual service 
operations. 
Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 

Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you startwith the basics. 
If you already know sonic elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back - 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

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

.1111111._ 

\lórc than half of CIE's courses 
prepare you to pass the government - 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 
For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing tel 
roll up their sleeves and go to work 

. to build a career. The work can be 
hard, sure. But the benefits are 
worth it. 
Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer ally ques- 
tions you may have. 

Mail the card or the coupon or 
m rite CIE (mentioning name and 
date of this magazine) at: 1776 East 
17th S:.rect, Cleveland, Ohio 441 14. 

ék, 

ob _-, +1 - - _ - , 

@° 

Pat terns sitou n on TV and.oscilioscope screens are simulated. 

r. Ell I 

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

Accredited Member National Home Study Council 

YES ... I want the best of everything! Send me my FREE CIE school 
catalog-including details about troubleshooting courses-plus my FREE package 
of home study information. ííí;.09 

Print Name 

Address Apt 

City 

State Zip 

Age Phone (area cock ) 

Check box for G. I. Bill information: O Veteran Active Duty 

MAIL TODAY: 
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 At _ 

CB PREAMPLIFIER assembles on a single PC board. Coaxial cable is 
used to connect the PC board to the antenna input and output Jacks. 

nearest terminal of resistor R7. as shown 
in Fig. 3. The correct connection for this 
resistor is also shown on the schematic. 

When you've got the board fully 
wired, mount the power input terminal - 
strip and the two coaxial connectors to 
the chassis. Before putting the board in 
place, wire the leads to the proper termi- 
nals as this will be easier to accomplish 
before the board is put in place. 

Now check the board once again. 
then set it. component side down, foil 
side up, on the stand-offs and fix it in 
place with the two screws. Place the 
cover in position and fasten it with sheet 

, 

q 

' 

CIRCUITRY AND COAXIAL CONNECTORS are neatly installed In a 5 x 
11/2 X 11/2 -inch sheet metal case. 

metal screws. 
To install the unit, connect a short 

length of coaxial cable from the trans- 
ceiver to the preamplifier, then connect 
the transceiver's antenna to the other 
end. The unit requires a switched source 
of 12 -volts DC. The best place to pick 
this up in a mobile rig is to connect the 
red, or positive lead, to the hot side of 
the switch on your transceiver's volume 
control. In this way, the preamplifier 
will he on only when the transceiver ís 
turned on. The black lead can be 
connected to any convenient ground. 

There are several means for mounting 

that are available for consideration. If 
your transceiver has its antenna connec- 
tor on one side, a right-angle coaxial 
connector can he used to connect the 
preamplifier and support it at the same 
time, concealing it behind the trans- 
ceiver. If you prefer, or if this is not 
available to you, try to locate a couple 
of sheet metal screws on the back of 
your transceiver and use these to mount 
the preamplifier. 

Remember too, that you are effec- 
tively adding length to your transmis- 
sion line, and it's a good idea to check 
the VSWR after installation. R -E 

Police to get radios, funding for 
highway safety program 

A new program, National Emergency 
Aid Radio (NEAR), will make Federal 
Highway Safety funds available for the 
purchase of radios for installation in state 
police base stations, highway patrol cars 
and other state agency vehicles. Volun- 
teer CB emergency groups are to be 
included in the program if federal funding 
is to be made available. However, no 
funding is to be made to volunteer 
groups. 

Besides the purchase of equipment, 
existing Highway Safety funds may be 
applied, under the program, for planning 
and organizing, training and training 
material, public information and educa- 
tion, and statistical data gathering and 
evaluation, including operating costs, ex- 
penses and staff. 

This new program of the U.S. Depart- 
ment of Transportation has been warmly 
welcomed by the organized CB'ers. 
REACT (Radio Emergency Associated 
Citizens Teams), possibly the largest of 
the emergency -oriented CB associations 
with over 1,500 affiliated local volunteer 
emergency teams, state's: "We foresee 
this cooperation as strengthening the role 
of local REACT teams." 

Since the states will be required to 
include public service groups in the plan- 
ning of the program and its implementa- 
tion, and REACT is a national volunteer 
organization closely meeting the require- 
ments of the NEAR program, organization 
spokesmen feel that cooperation between 
the two will ease and accelerate the 
process of setting up an efficient system. 
"The development of State councils of 
REACT teams in over half the states 
provides a direct representative input to 
the state NEAR organization," REACT 
says. 

Microprocessor courses offered 
by National Semiconductor 

Courses in Microprocessor Fundamen- 
tals will be given at National Semiconduc- 
tor's Western Microprocessor Training 
Center, 1333 Lawrence Expressway, San- 
ta Clara, CA, June 6-9. A course in 
Advanced Programming will be given May 
9-12. 

Courses in the application of National's 
PACE microprocessor will be offered at 
the Center, June 13-16. SC/MP (Simple, 
Cost-effective MicroProcessor) applica- 
tion courses will be given May 2-5 and 
June 20-23. Class hours are 10 am to 5 
pm. 

The fee for the four -day courses is 
$395. Registration information is obtain- 
able from local National Semiconductor 
sales offices or from National's Western 
Microprocessor Training Center in Santa 
Clara, CA, (408) 247-7924. 

TV games vs tube damage 
A suggestion that some TV games could 

be harmful to the picture tubes of TV sets 
was hotly challenged by Gary Blondefield, 
marketing manager for National Semicon- 
ductor's game components, at least inso- 
far as his products are concerned. 

National's Adversary game, now in 
volume production, uses the MM57100 
video game circuit and the LM1889 TV 
modulator circuit. Mr. Blondefield stated 
that these combine to form a sophisti- 
cated computer -like system that provides 
a consistent video presentation when the 
television set is changed from the broad- 
cast TV signal to the signal generated by 
the game. The presentation is so consis- 
tent, Mr. Blondefield stated, that none of 
the controls on the set need to be 
changed when switching from one signal 
to the other. "If the set is adjusted to 
receive a good -quality broadcast signal, 
the game colors and intensities will also 
be very good," he said. R -E 
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1979 WORLD RADIO C 

NOw It Will Affect YOU 

. 
Y 

The World Administrative Radio Conference will convene in Geneva in 1979 to discuss 
possible changes in the allocation of the entire radio spectrum-including the hobby 

services. Any action taken could directly affect hams, CB'ers and broadcasters. 

ON SEPTEMBER 24. 1979. WHAT M 1Y BE THE 

most important radio conference ever 
held is scheduled to begin in Geneva, 
Switzerland. The World Administrative 
Radio Conference (WARC-79) will be 

convened by the International Telecom- 
munication Union (ITU) and will meet 

for ten weeks to review and revise the 

provisions of the Radio Regulations 
dealing with the allocation of frequency 
hands for the entire radio spectrum. 
from 10 kHz to 40.000 MHz, and 
beyond. 

The last international conference to 
deal with the electromagnetic spectrum 
on so broad a scope took place in 1947. 

and it is likely that WARC-79 will be 

the last conference of the twentieth 
century with the authority to change 
frequency allocations so extensively. 

During those momentous ten weeks 

every service using radio waves will 
come under scrutiny by the conference 
delegates. who will represent some 150 

countries. Although more than two 

STANLEY LEINWOLL 

years remain before WARC-79. exten- 
sive preparations for this vital confer- 
ence have been under way in many 
countries. Here in the United States. 
preparatory work began in late 1975. 

and will continue into 1979. 

It now appears that WARC-79 will 
make extensive revisions affecting all or 
most services using the electromagnetic 
spectrum, including the hobby services, 
international broadcasting. amateur ra- 
dio, and possibly Citizens Band (CB) 
radio. Since the changes involving these 

services could be significant. the re- 
mainder of this article will attempt to 
assess the nature of possible WARC-79 
action, and the impact it could have on 
these services. 

Current allocations 
Table 1 shows how short-wave fre- 

quencies in the 3 to 30 MHz range are 

allocated under current regulations. 

Twelve different services are assigned 

groups of frequencies in various regions 
of the short-wave spectrum to permit 
selection of optimum frequencies for 
different propagation conditions. (For 
example, during periods of darkness. 
lower frequencies are more commonly 
used than during daylight hours: fre- 

quency requirements also change from 
season to season, as well as over an 11 - 

year sunspot cycle.) 
It can he seen from Table I that in the 

Western I lemisphere. a total bandwidth 
of 2150 kHz is allocated solely to inter- 
national broadcasting. Radio amateurs 
have been assigned a bandwidth of 2800 

kHz exclusively, and another 500 kHz 
on a shared basis. Some of the shared 

bands are allocated to two or more 

services simultaneously. One notable 
example of such sharing involves the 7 - 

MHz (4I -meter) band. which is used by 
broadcasters in Europe. Africa and 

Asia, and amateurs in North and South 
America. The 400 kHz used by CB'ers is 

A 

V 
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TABLE I-ALLOCATIONS of the high -frequency spectrum. Radio Regulations, Geneva, 1959. 

Radio Service 

1. Fixed 
2. Maritime Mobile 
3. Aeronautical Mobile (R) 
4. Aeronautical Mobile (OR) 
5. Land Mobile 
6a. Mobile (except aeronautical mobile) 
6b. Mobile (including aeronautical mobile) 
7. Broadcasting 
8. Tropical Broadcasting 
9. Amateur 

10. Standard Frequency 
11. Meteorological Aids 
12. Space and Earth -Space 

Total 
Bandwidth 
Allocated 

Exclusively 
(kHz)* 

10,173 
3850 
1105 

695 

2150 

2800 
50 

Total 
Bandwidth 

Allocated on 
a Shared 

Basis 
(kHz)* 

6147f 

150 
150 

1985 
2907 

800 

500 
500 
30 

500 
30 

Allocations are for Region 2 (Western Hemisphere). Allocations for Region 1 (Europe, Asiatic 
U.S.S.R., the Near East, Africa) and Region 3 (Central and South Asia, Australia) are slightly but 
not significantly different. 

f Aeronautical fixed circuits can be assigned within the fixed bands. In addition, 300 kHz has 
been specifically allocated to aeronautical fixed circuits on a shared basis with other 
services. 

actually part of the spectrum allocated 
to the fixed and mobile services, and 
assigned by the FCC to CB radio. 

International broadcasting 
Of all the services using the short- 

wave spectrum, international broadcast- 
ing is in the most difficulty at present. 
Over 80 countries operate more than 
1,500 transmitters carrying broadcasts to 
an estimated quarter of a billion 
listeners. Currently, more than 22,000 
frequency -hours are scheduled daily in 
the seven hands allocated between 5950 
and 26.100 kHz. 

The amount of spectrum allocated to 
broadcasting can handle about half the 
assignments on the air today. The situa- 
tion is even worse than that because 
during prime -time listening hours, the 
spectrum is even more severely over- 
loaded. 

This situation has resulted in very 
serious interference. This can he seen 
from Fig. I which is a spectrum usage 
chart for the 6 -MHz band prepared by 
technical monitors operating at various 
locations in central Europe. The fre- 
quency in 5 kHz increments is shown on 
the left and time is shown across the top. 
Broadcasters using frequencies in the 6 - 
MHz band are indicated by the heavy 
horizontal lines and are identified in 
accordance with standard abbrevia- 
tions. 

Inspection of the chart indicates that 
during peak listening hours in the Euro- 
pean area. the 6 -MHz hand is vastly 
overloaded. Two broadcasters operating 
simultaneously on some frequency is 
commonplace. and the broadcasts are 
spaced only a few kHz apart. All of 
these broadcasts reach European re- 

ceivers, resulting in extensive mutual 
interference. 

Figure I is indicative of conditions 
that exist today throughout much of the 
world in most of the bands allocated to 
international short-wave broadcasting. 
Because the hands are overcrowdéd, 
interference. levels are intolerably high. 
and near -chaos exists in many areas of 
the world. In some parts of the spec- 
trum. there are times when reception 
comes through as a barrage of meaning- 
less jibberish. 

The growth of broadcasting 
With the advent of the cold war, 

many countries recognized that short- 
wave radio represented the most eco- 
nomical means of reaching great masses 
of people in most of the world. As the 
struggle for governmental power in- 
creased. even greater emphasis was 
placed on radio as a means of providing 
free access to information in totalitarian 
societies. The Soviet Union, on the other 
hand, expanded its propaganda efforts 
and rapidly increased the number of 
transmitters it had on the air. 

As the number of transmitters in use 
grew and interference levels mush- 
roomed, broadcasters began seeking 
means of strengthening their services. 
The most obvious remedy was to use 
more powerful transmitters and higher - 
gain antennas. Fifteen years ago there 
were approximately twenty 250 -kW 
transmitters in operation. Today there 
are over three -hundred transmitters 
with power ranging from 250 to 1000 
kW. 

In many cases, interference levels 
were so great that even high power was 
ineffective. and broadcasters, attempt- 

ing to capitalize on whatever good 
frequencies they had. began to synchro- 
nize transmitters. Some broadcasters 
presently use as many as three transmit- 
ters simultaneously on a single frequen- 
cy, each beamed in a different direction. 
Such techniques were made possible 
through the use of high -gain narrow - 
beam antenna systems developed after 
World War II. 

These techniques did not help, and in 
desperation, another solution was found 
by a number of broadcasters-they 
moved out -of -band. As indicated pre- 
viously, the services using the short- 
wave spectrum are allocated discrete 
bands of frequencies. Table II shows the 
bands currently allocated exclusively to 
international broadcasting. 

TABLE II-INTERNATIONAL BROADCASTING 
frequencies In kHz. 

5950-6200 
9500-9770 

11700-11975 
15100-15450 
17700-17900 
21450-21750 
25600-26100 

Frequencies outside these hands are 
not assigned to broadcasting, and any 
country adhering strictly to the Radio 
Regulations would not consider use of 
such frequencies for broadcasting. How- 
ever, there is a section of the Radio 
Regulations, Paragraph 115, that allows 
for the possibility of such use, as 
follows: 

"Administrations of the Members 
and Associate Members of the 
Union shall not assign to a station 
any frequency in derogation of 
either the Table of Frequency Allo- 
cations given in this Chapter or the 
other provisions of these Regula- 
tions, except on the express condi- 
tion that harmful interference shall 
not be caused to services carried 
on by stations operating in ac- 
cordance with the provisions of the 
Convention and of these Regula- 
tions." 
Paragraph 115 gives countries the 

right to use any frequency in the spec- 
trum for any service, provided it does 
not cause harmful interference to the 
service operating in accordance with the 
regulations. 

Fortunately. there has been a sharp 
reduction in the use of frequencies in 
the fixed services-that is, point-to-point 
communication via teletype, facsmile. 
telephone, data, etc. This has come 
about because of the advent of satellite 
communications as well as the ex- 
panded use of cable facilities to carry 
traffic generated by the fixed services. 
RCA Global Communications. Inc., for 
example. has shut down virtually all of 
its domestic short-wave plants and has 
discontinued its high -frequency oper- 
ations. So. the combination of decreased 
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BROADCAST NETWORKS 

BBC BRIT. BROADCASTING 
CORP. 

G 
ASC 

CYP 
MLA 

GREAT BRITAIN 
ASCENSION 

ISLAND 
CYPRUS 
MALAYA 

VOA VOICE OF AMERICA 
COL COLOMBO 
MVA MONOVIA. 

LIBERIA 
MAN MANILA. 

PHILIPPINES 
MUN MUNICH 
OKI OKINAWA 
RHO RHODES -GREECE 
KAV KAVALLA 
TAN TANGER 
WOF WOOFFERTON 

RFE RADIO FREE EUROPE 
BIB BIBLIS 
HOZ HOLZKIRCHEN 
LIS LISBON 

RLN RADIO LIBERATION 
NETWORK 

BAR BARCELONA 
LPH LAMPERTHEIM 

COUNTRY SYMBOLS 

AFG 
AFS 
AGL 
ALB 
ALG 
AND 
ARG 
ARS 
ATN 

AUS 
AUT 
B 

BEL 
BGD 
BOL 
BUL 
CAN 
CBG 
CHL 
CHN 
CHP 

CLM 
CLN 
CME 
CNR 
COG 
CTI 
CTR 
CUB 
CVA 
CYP 
OAH 
DL 
DM 
DNK 
DOM 
E 

EGY 
EOA 
ETH 
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FNL 
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GAB 
GHA 
GRC 
GRL 
GTM 
GUI 
HNG 
HOL 
HTI 

ND 
NS 
OB 
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RO 
SL 
SR 

JOR 
KOR 
KRE 
KWT 
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LBY 
LUX 
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MDG 
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MNG 

MOZ 
MRC 
NCG 
NIG 
NOR 
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SPAIN 
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FRANCE 
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GHANA 
GREECE 
GREENLAND 
GUATEMALA 
GUINEA 
HUNGARY 
NETHERLANDS 
HAITI 
ITALY 
INDIA 
INDONESIA 
GRENADA 
IRAN 
IRAO 
ICELAND 
ISRAEL 
JAPAN 
JORDAN 
KOREA -SOUTH 
KOREA -NORTH 
KUWAIT 
LEBANON 
LIBERIA 
LIBYA 
LUXEMBOURG 
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MEXICO 
MALAYSIA 
MALI 
MALTA 
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COUNTRY SYMBOLS (CONT) 
PAK 
PHL 
POL 
POR 
PRG 
PRU 
OAT 
ROU 
RRW 
S 

SDN 
SEN 
SEY 
SLV 
SNG 
SOM 
SUI 
SWN 
SYR 
TCH 
TGK 

PAKISTAN 
PHILIPPINES 
POLAND 
PORTUGAL 
PARAGUAY 
PERU 
QATAR 
RUMANIA 
RWANDA 
SWEDEN 
SUDAN 
SENEGAL 
SEYCHELLES 
EL SALVADOR 
SINGAPORE 
SOMALIA 
SWITZERLAND 
SWAN ISLAND 
SYRIA 
CZECHOSLOVAKIA 
TANZANIA 

TIME -GMT 
COUNTRY SYMBOLS(CONT) 

TGO TOGO 
THA THAILAND 
TUN TUNISIA 
TUR TURKEY 
URG URUGUAY 
UAE UNITED ARAB 

EMIRATES 
URS USSR 
USA UNITED STATES OF 

AMERICA 
VEN VENEZUELA 
VTN VIETNAM 
YEM YEMEN 
YMS PEOPLE'S REPUBLIC OF 

SOUTH YEMEN 
YUG YUGOSLAVIA 
ZAI ZAIRE 
ZMB ZAMBIA 
AOE SAHARA (SPANISH/ 
SRL SIERRA LEONE 
SWZ SWAZILAND 

6400 

FIG. 1 -SPECTRUM USAGE CHART for 6 -MHz International broadcasting band for the winter 1976 Period. 



use of the fixed hands, and Paragraph 
115, gave broadcasters entrance into 
what would have been forbidden terri- 
tory. 

Broadcasters have been quick to fill 
the spectrum void as other services 
vacated it. At present, the number of 
broadcasters moving into hands allo- 
cated to other services is increasing 
rapidly. although many countries such 
as the Federal Republic of Germany 
and Portugal, for example, have inter- 
preted the Radio Regulations more 
rigidly, and have refused to permit oper- 
ation in hands other than those specifi- 
cally allocated to broadcasting. At pres- 
ent, the United States operates only in - 
hand. 

For these countries. in -band interfer- 
ence continues to be severe, and the 
only hope for improving their services is 
for a formal expansion of the hands 
allocated to international broadcasting 
by WARC-79. What are the prospects 
for such an expansion? They appear to 
he good. 

The outlook 
There appears to he universal accept- 

ance of the fact that the short-wave 
broadcasting hands are severely con- 
gested, and that at the same time point- 
to-point use of the fixed bands is 

decreasing. The principal resistance to 
this concept comes from military repre- 
sentatives, who claim that even though 
satellite and other modern methods of 
long-range communication have largely 
replaced the need for high -frequency 
circuits, the frequencies are nevertheless 
required for use in emergency situa- 
tions. Defending this position will he 
difficult. Extensive monitoring oper- 
ations in the fixed hands to determine 
usage is now under way. It is showing 
that large portions of these vitally 
needed bands are either now in use by 
broadcasters, or lying dormant. unused 
by anyone. In light of this, many broad- 
casters have begun to contact, educate. 
and work for support among other non - 
committed countries for expansion of 
the hands at WARC-79. 

It is reasonable to expect that WARC- 
79 will expand the bands by approxi- 
mately 50%. This will not solve the 
problem, but it will remedy it. Hope- 
fully. WARC-79 will also provide for 
the broadcasters to continue to move 
into the spectrum allocated to the fixed 
services, as the role of satellites contin- 
ues to increase in the future. This could 
he done by continuing Paragraph 115 
and by allocating the space immediately 
adjacent to the broadcast bands to 
services that are most likely to benefit 
from expanded availability of satellites 
and cables. 

Table Ill repeats what is currently 
allocated, and indicates what is needed 
to improve the broadcasters situation, as 
well as a prediction of what is apt to 

TABLE Ill-CURRENT ALLOCATIONS, needed allocations and a prediction of what Is to come out of 
WARC-79. 

Present (kHz) Needed (kHz) WARC-79 Projection (kHz) 

5950-6200 

9500-9770 

5750-6200 
7300-7700 
9400-9900 

5750-6200 
7100-7500 
9400-9800 

11,700-11,975 11,500-12,000 11,600-12,000 
13,600-14,000 

15,100-15,450 15,050-15,700 15,050-15,600 
17,700-17,900 17,500-18,000 17,600-18,000 
21,450-21,750 21,450-21,850 21,450-21,850 
25,600-26,100 25,600-26,100 25,600-26,100 

TABLE IV-AMATEUR RADIO ALLOCATIONS requested by ARRL and current allocations. 

Worldwide Allocations Requested 
by ARRL for WARC-79 

(in kHZ) 

3500-4000 
7000-7500 

10,100-10,600 
14,000-14,500 
18,100-18,600 
21,000-21,500 
24,000-24,500 
28,000-29,700 

Actual Allocations to 
Amateur Radio, U.S. 

(in kHz) 

3500-4000 
7000-7300 

14,000-14,350 

21,000-21,450 

28,000-29,700 

conic out of WARC-79 for international 
broadcasting. The table lists only the 
hands that are shared. such as 80 and 41 

meters. A new broadcasting hand in the 
region between 13.600 and 14,000 kHz 
is proposed because the spread between 
the 11- and 15 -MHz bands is too great 
to permit smooth operational transition 
during sunrise and sunset periods. 

Amateur radio 
Amateur radio has its own severe 

congestion problems. The number of 
amateurs now operating in the United 
States is close to 300,000, and growing. 
In the short-wave portion of the spec- 
trum, the amateurs have only five bands 
(80, 40, 20, 15. and 10 meters), and 
during certain periods interference lev- 
els are extremely high. It is obvious that 
relief would he most welcome. 

The American Radio Relay League, 
the official amateur organization in this 
country. has requested new allocations 
at WARC-79. These requests as well as 
the present amateur allocations in the 
U.S. are listed in Table IV. 

If the allocations requested by the 
ARRL are approved, the total band- 
width for the amateur service will he 
over 5 MHz. or approximate y 19% of 
the entire short-wave spectrum. Al- 
though this appears high, it must he 
remembered that the requested space 
will have to serve the group for the 
remainder of the 20th century. Many 
people believe that as more sophisti- 
cated methods of communication be- 
come available (including higher capac- 
ity satellites). decreasing use of the 
short-wave spectrum will occur by all 
services other than broadcasting-ama- 

teurs and CB'ers. In light of this, the 
request for over 5 MHz of spectrum 
does not appear unreasonable. 

Current sentiment appears to be 
running against the amateurs. This is 
unfortunate. because the list of ac- 
complishments to the radio art by this 
group can fill a hook. and its contribu- 
tions include pioneering discoveries. 
training much needed technical man- 
power. and untiring and dedicated 
service to humanity during times of 
great disasters. 

There are two serious problems. 
however, that the amateurs must over- 
come to protect their interests. First. the 
number of amateurs varies significant 
from country to country. The bulk of 
the world's amateurs are in only two 
countries, the United States and Japan. 
In many countries the number of 
amateurs is in the tens or hundreds. and 
many foreigners have called amateur 
radio an American hobby. Consequent- 
ly. considerable anti -amateur sentiment 
has been developing. particularly 
among Third -World countries. 

The United States. long a staunch 
supporter of amateur radio, will have 
only one vote at WARC-79. Although it 
will have the right to reserve-that is. 
refuse any part of the new regulations 
that are unacceptable-its influence will 
he limited. As a result. amateur radio 
could he dealt a severe blow if WARC- 
79 sentiment runs against it. 

The second problem facing the ama- 
teurs is more restricted. dealing with the 
4I -meter band. The band is shared, as 
we have indicated before. being allo- 
cated to amateur radio in this hemi- 

continued on page 86 
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Your service shop 

How does it rate? 

JACK DARR 
SERVICE EDITOR 

This column is for the service tech- 
nician's problems-TV, radio, audio 
or industrial electronics. We answer 
all questions submitted by service 
technicians on their letterheads indi- 
vidually, by mail, and the more inter- 
esting ones %%ill be printed here. 

If you're really stuck, write us. 

We'll do our best to help you. Don't 
forget to enclose a stamped, self- 
addressed envelope. If return postage 
is not included we cannot process 
your question. Write: Service Editor. 
Radio -Electronics. 200 Park Avenue 
South. New York, NY 10003 

R -E's Service Clinic 

HERE'S A DO-IT-YOURSELF TEST FOR FIND- 

ing out just how smart you really are 
(without letting anyone else know, even 
your wife). It has nothing to do with 
your competence as an electronics tech- 
nician: that is taken for granted. The 
test tells you how efficient you are-how 
much you get out of each hour in your 
working day. If you're a one -man -gang, 
like so many of us, you're the only 
producer on the force. So, if you want to 
get the best results, your efficiency 
rating must be high. Anything that 
reduces your efficiency reduces your 
output and your income. 

Efficiency involves nothing but good 
common sense. Like all other successful 
processes, it was worked out over a 

period of a good many years by trial 
and error. In other words. I learned all 
about this by first doing it wrong and 
then finding out how to do it right. In 
many cases. I had to try quite a few 
wrong ways before I found one that 
worked much better. As far as I know, 
have made all of the possible mistakes. 
If I left out any. let me know and I'll try 
them too. This evaluation will work with 
electronics shops from the one-man 
shop on up. I can guarantee one thing 
from several years of experience in 
finally doing it right: it will work and it 
will make life easier. 

To begin take a close look at the 
working area-the bench. Are all of the 
necessary and frequently -used test in- 
struments set up so that you can reach 
them easily, read them and use them? If 
the answer is yes, add 10 points. If the 
answer is no-if you have to get up and 
move to reach an instrument used 
often-take off 10 points. 

Now how about your most frequently 
used hand -tools? Are they placed on the 
bench where you can get them quickly 
when needed? Yes? Add another 10 

points. If you have to move to get them, 
or dig them up where you dropped them 
after the last job, deduct 10 points. In 
the same category, how about the 
special tools? For one very good exam- 
ple, where's that extra long Spintite 
wrench you need to get the tuner out of 
certain TV sets very quickly? There are 
several of these. If you don't have any of 
them, take off another 10: if you do, and 
have them where they can be gotten 
quickly. add 10. 

How about service data? Check the 

bench and the rest of the shop. Are your 
Sams Photofact folders all over the 
place? If you find them lying on the 
bench and the set for which they were 
pulled has been delivered some time 
ago, take off 10 points for each one. 
This applies to factory and all other 
data. If all data folders are proper y 
filed except those on sets currently being 
worked on, add 10. 

Still on the bench: Are there any 
repair parts stored on the bench, where 
access to them can be blocked by sets 

being repaired? If so. take off 10 points. 
If the parts are neatly stored on the side 
of the shop opposite the bench, where 
you can get them by just turning 
around, add 10. 

Staying with the parts stock for a 
while, do you have a full stock (say at 
least two each) of all stock EIA values of 
resistors and capacitors filed by size and 
working voltage, wattage, and so on in 
cabinets so that you can find the size 
you need in the least possible time? This 
applies to resistors and capacitors, but 
could be used for tubes and transistors 
as well. If you do. add 10 points. If your 
stock is incomplete, so that you have to 
stop work and run all over town to find 
a 0.0039 µF capacitor, take off 25 points. 
(That'll teach you to keep up a good 
working stock.) 

Now back to the bench itself. If this is 

at least 20 -feet long, how many sets 
(radio or TV, etc.) are on it at the 
present? If the bench is at least 20 -feet 
long, and it is set up so that all the test 
equipment used for TV is at one work - 
position, and the test equipment used 
for radio, audio, etc.. is at another, add 
25 points. Now comes a stinger. 

How many of the sets on the bench 
are being worked on? If there are only 
two, add another 25 points. If there are 
any sets on the working surface that are 
waiting for parts, take off 50 points. 
Check to see how long each one has 
been there: take off 10 points for each 
day. All units waiting for parts should 
he taken out of the work area, plainly 
tagged, and stored in a special place. 
While you're at it, check the tags. If all 
sets in the shop have plainly written 
tags, with all the necessary information, 
add 25 points. If there are any sets 
without tags of any kind, take off 25 for 
each one. 

Now let's check the overall layout of 
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MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 
These unusual courses are the result of 

many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE:-you order 
your lessons on a money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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the shop. If you have a work area that 
includes the bench, parts and service - 
data storage: plus two storage areas (one 
for incoming sets and the other for 
finished jobs waiting for delivery) and a 
smaller area for sets awaiting parts, add 
100 points. 

Check the "in -shop mobility" of the 
work. If each set is on a wheeled cart of 
the same height as the bench so that one 
man can move it easily from storage 
area to work area, add another 50 
points. If sets are stacked on top of each 
other or chassis laid out on the floor, 
take off 25 points. (That should be a 
-50 pointer, but I'm beginning to feel 
sorry for you.) 

One more little but handy one. If 
each set being worked on or awaiting 
parts has all of the knobs, bolts, loose 
parts and defective parts removed and 
neatly stored in a small box with the set, 
add 20 points. If parts are scattered on 
the bench, take off 20: and if parts are 
on the floor, take off 30. 

Finally, check the record -keeping sys- 
tem. If your shop tags are designed so 
that you can get all of the data you need 
from them instantly, without a lot of 
scratch -paper bits and pieces, add 
another 50 points. Finished jobs await- 
ing pickup or delivery should have the 
job ticket filled out with the price, labor 
done, parts replaced and everything else 
pertaining to that job. 

continued on page 84 

SUPER SIGNAL SOURCE! 
ÍEFEECTRONIX FUNCTION GENERATOR" 

I.IOVIM(r DUTY trill ' aeflfAra s 
"d12j' CND 

I 1-`7 

L-15 PULSE -SWEEP FUNCTION GENERATOR 

$55KIT %SASSEMBLED (+42.00 Pam 

FOR: Designers, Service Techs, anyone 
working with electronics! 
FEATURES: 1Hz to 100KHz in 5 ranges, at 

constant amplitude Sine and triangle ad- 
justable to 20vp-p into 600 ohms Sine 
distortion is .5% typical Voltage control- 
led sweep of sine and triangle waves TTL 
square wave has a fully adjustable pulse 
and drives 600 ohms Frequencies of 
lower than 1Hz and greater than 100KHz 
are obtainable short proof and guaran- 
teed for 1 full year Small, only 3" H x 
61/4" W x 4" D State-of-the-art design! 

DEALER INQUIRIES INVITED 

HELECTRONIX 
8100 St. Clair Ave. 
N. Hollywood, CA 91605 
(213) 767-5624 
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Kleps 40 
Kleps 30 
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Kleps 10 

Kleps 20 
\\ \ 

Kleps 1 

Clever Kleps 
Pruf 10 

Test probes designed by your needs-Push to seize, push 
to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3 -segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 65/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 500 postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
edistributor, or write to: 
RYE INDUSTRIES INC. 
131 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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EVERY PROJECT IN 
THIS BOOK IS ANOTHER 

REASON TO OWN 
CSC'S 61T SOCKETS AND 

BUS STRIPS. 
With QT solderless bread- 

boarding sockets and bus strips. 
you can build twice the projects in 
half the time. Because making 
connections or circuit changes is 
as fast as pushing in -or pulling 
out -component leads. No special 
clips or jumpers required, either. 

When you're building circuits 
just for the fun of it. you can take 
them apart in minutes- not hours. 
So you save money by re -using parts. 
while eliminating heat damage to 
expensive components. Interlocking 
OT Sockets and Bus Strips are 
infinitely expandable. too: start small 
and -grow- breadboards as large as 
you wish. 

For as little as $3.00. you can get 
a lot more out of your time in electronics 
-so why not treat yourself to a OT 
Socket today? 

Length 
Length 

Hole 
to -Hole Terminals Unit r 

price f 
N - -.1 
1.- Hole - to -Hole -0$ 

, li' i.mui1adl'1'' , OT -59S :i,'. .i iN 6.5" 6.2' 118 12.50 

p_..9____ 
'_ 

- _ ,u2..;OT-59B 6.5 6.2' 20 2.50 
,8 ,. . ,.. .o.'c. 

L. OT -47S 5.3 5.0 94 10.00 

u QT -47B 5.3 5.0 16 2.25 T 
1 32" QT -35S 4.1" 3 8 70 8.50 

4.1 ' 3.8 12 2.00 1-^--.,.,-+ OT-35B 

i' ' MIOT-18S 2.4"' 2.1 36 4.75 

OT -12S 1.8 1.5 24 3.75 
1 

1 OT 1.4' 1.1 " 16 3.25 -8S 

All OT units 
are 33" thick -'. QT -7S 1.3 1.0' 14 3.00 

See your CSC dealer or call 
203-624-3103 (East Coast) or 415-421-8872 (West Coast) 
major credit cards accepted. 
Manufacturer s suggested list Prices and specifications subject to change without notice 

Variety - 10 models from 70 to 590 solderless 
tie -points feature snap/lock design to expand or 

contract your breadboard to fit every circuit 
and budget requirement. 

Versatility- Use with virtually all types of parts. 
including resistors. capacitors. transistors. 
DIP s. TO -5's LED's. transformers. relays. 

pots. etc Most plug-in directly and instantly. 
in seconds No special jumpers required -just 

lengths of X22-30 AWG solid hookup wire 
Molded -in holes let you mount OT units 

securely on any flat surface with 4-40 flat 
head screws. or 6 32 self -tapping screws. 

from behind panel. 
Economy - Sockets are priced as low as 
S3 00* Save more money by eliminating 

heat and mechanical damage to 
expensive parts. re -using components 

Speed - For fast circuit layouts. QT 
Sockets have 5 interconnecting tie - 

points per terminal Bus Strips feature 
2 separate rows of interconnecting 

terminals Both connect and dis- 
connect easily. without damage to 

socket or parts. 
Visibility - All parts are instantly and 

easily visible and accessible. for 
quick signal tracing" circuit analysis 

and diagramming. 
Durability -Higher -temperature 
sockets with abrasion -resistant. 

glass -filled plastic. rated better 
than 100°C. Screw -down -and - 

interlocked design provides high 
mechanical strength 

Reliability -Ruggedly designed 
to professional engineering 
standards, for heavy day -in. 
day -out use Non -corrosive 

prestressed nickel -silver contacts 
insure more secure mechanical 
and electrical connections. Vinyl 
backing prevents shorting when 

mounted on conductive surfaces. 

CONTINENTAL SPECIALTIES CORPORATION 

44 Kendall Street Box 1942 
New Haven CT 06509. 203-624-3103 TWX 710-465-1227 

West Coast office Box 7809 San Francisco. CA 94119 415-421-8872 
TWX 910-372-7992 Mexico: Elpro. S.A . Mexico City 5-23-30-04 

Canada Len Finkler Ltd . Ontario 
C 1976 Continental Specialties Corporation 
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SERVICE CLINIC 
continued from page 82 

Here's one more. If you have a habit 
of getting into long discussions with 
customers (or friends or passers-by, etc.) 
and spending half an hour or more 
telling jokes. discussing competitors, 
tough -dog service jobs. the state of the 
economy, etc.. etc.. take off 100 points! 
Save this for service meetings and 
coffee -breaks. 

These are simple things. It does not 
take up much time to set up your shop 
so that you get the maximum return 
from the time you spend in it. It does 
take quite a lot of will -power. I can 

vouch for this personally. It's so easy to 
he sloppy. However, an efficient shop is 
a heck of a lot easier to work in. and 
you'll get a much greater return for the 
time you spend on each job. When you 
find an area where efficiency can be 
improved, do it: stop and fix it just as if 
it was a Bat tire (which it is. when you 
think of it). 

The plus and minus "points" are 
more of a gag than anything else. 
t lowever. if you will give your shop this 
test and keep a scratch pad score, it can 
help. If you come out with a pretty good 
score on the plus side, good for you. If 
you come out with a score that is ail on 
the minus side. boy are you sloppy: 

1 

1 

1 

1 

1 

1 

1 

1 

Here's your chance to get start- 
ed in solderless breadboarding 
and save in the process. Buy 
our SK -10 sock- 
et above for 
$17.75.andwe'll 
also give you 
our SK-20sock- 
et as a bonus. 
Not only that, 
but if the SK -10 
doesn't live up 
to your expec- 
tations, return/ 
it for a full re- 
fund and keep the SK -20 for 
your trouble. 
E&L sockets are the finest made 

IIn the industry and have a 
life of over 10,000 insertions. 
Integrated circuits and dis- 

crete components insert di- 
rectly without adapters. And 
all interconnections are made 

with 20 to 26 
gage solid con- 
ductor wire. 
Get started 
now. E&L sol-derless 

bread- 
boarding sock- 

fi ets are avail- 
able through 
local participat- 
ing computer 
stores. These 

stores also carry E&L's full line 
of breadboarding and micro- 
computer equipment as well as 
our line of BUGBOOKSS. Stop 
in today and start going sol- 
derless. 

O E&L INSTRUMENTS, INC. 
q61 First Street, Derby, Conn. 06418 
(203) 735-8774 Telex No. 96 3536 

Dealer inquiries 

Suggested resale price. 
Limited time offer good only 
in continental U.S.A. 

invited. 

Be just as honest in evaluating your- 
self as you are in analyzing a case of TV 
trouble. It'll pay off in increased 
income, reputation and customer satis- 
faction. (They get their sets hack 
faster.) R -E 

reader 
questions 

TRANSISTOR VOLTAGES 
After an arc in the locus circuit of this 

solid-state set, I'm having a lot of other 
problems. There is a raster, but it's blank. 
The collector voltage on the first video 
amplifier is zero and the DC voltages on 
the AGC transistors are all the same. My 
ohmmeter shows a good junction on all of 
them. The DC voltage on both sides of the 
video detector are also the same.-B.C., 
Thurmont, MD. 

After an arc, you can have all kinds of 
problems in solid-state circuitry, often in 
places far from the location of the arc. 
Here are some hints: A transistor. like 
your first video transistor, with the 
collector going to ground through a 
resistor, should have some DC voltage if 
it is conducting. No voltage and the 
transistor is cut off or open. 

DC voltages the same on all three 
elements of a transistor usually means 
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* SAVE GAS! SAVE on TUNE-UPS! 

that it is shorted: you may be reading 
the junction of the gate diode that is 

shunted across it-same for the video 
detector diode. The cure is the same for 
all; take them OUT of the circuit and 
repeat the checks. 

12AX7 TUBES BLOW OUT 
The owner brought this Pilot 610 

amplifier in saying that he'd replaced 
both 12AX7 driver tubes. Within a few 
minutes, the new tubes flashed up and 
went out. These tubes use a DC heater 
voltage. I checked the circuitry; it didn't 
seem that the voltage went up, it actually 
dropped a little. This problem is in both 
the left- and right -channel driver tubes. I 

don't understand it. Any advice would be 
appreciated.-R.Z., Glenside, PA. 

To put it mildly, this is an odd circuit. 
The use of DC heater voltages on 
preamp and driver tubes to avoid hum 
isn't uncommon, but this is the first time 
I've ever seen them get this DC voltage 
from the cathode circuit of the output 
tubes. (See diagram.) Never afraid to 
make obvious statements, I'd say that 
the reason for the burnout was that too 
much current was being drawn through 
the tubes. Since the source of this 
current is the (common) cathodes of the 
ECL86 tubes, I would check the bias 
voltages on them as well as checking all 
four of the output tubes for possible 
internal shorts. 

There are two 1800 -ohm resistors 

shunted across the I2AX7 heaters. Be 
sure that these are OK. It would be a 

very good idea to break this circuit and 
hook in a DC milliammeter (on the 0- 
1000 mA scale). Now plug the amplifier 
into a variable -voltage transformer and 
bring the line voltage up slowly. Normal 

4-ECL86I6GW8 

TO 
CATHODES 
OF ECL86 
TRIODE 
SECTIONS 

1.8K 

13V 

1.0K 

023V 

t16ONF 

T 25V 

2-12AK7's 

current for the I2AX7 heaters is 150 

mA. Since they are in series, the current 
would be the same in each. Watch the 
current; if it goes above 150 mA with 
the line voltage well below normal, the 
fault is still there. 

Incidentally, the Mullard data sheet 
shows the ECL86 as a 9 -watt output 
type. Maximum plate currents for both 
sections is only 42.7 mA. They are being 
pushed pretty hard with +320 volts on 
the plate and screen; this might have 
caused an internal short. R -E 

MODERNIZE and Bsing Your Car "UP-TO-DATE"' 
with the MOST EFFICIENT Ignition ever invented! 

ALLISON / 
X RIO 0- 

41 The "3R-700" is a COMPLETELY NEW Ignition System that 
replaces the inefficient Breaker.Pomts and Condensor with a highly 
RELIABLE, Invisible "Infrared" Light -Beam which CONTROLS 
the Latest design Solid -State POWER MODULE. This new 

"Patented" Invention produces the HIGHEST ENERGY, Longest 
Duration Spark of ANY Ignition System manufactured TODAY! 

* CUSTOMERS REPORT: 'THE XR-700 MORE THAN PAYS 
FOR ITSELF ...and KEEPS ON SAVING MONEY with... 

* INCREASED "GAS -MILEAGE" up to 30%! * ELIMINATING COSTLY "TUNE-UPS!" * IMPROVED ENGINE PERFORMANCE! * QUICKER STARTING IN ANY WEATHER! * FASTER ACCELERATION...SMOOTHER RUNNING! * PLUGS LAST UP TO 4 -TIMES and LONGER!" 

THE XR-700 has NO moving parts to wear out...never needs 

adjustment! Engineered to OUTLAST Your Car...So RELIABLE... 
So PERFECTED...that we give you a LIFETIME WARRANTY... 
"FREE Repair or Replacement" for as long as you OWN the Unit... 
even if you change Cars, we will supply the necessary Parts FREE. 

* FITS ALL ENGINES...Domestic or Foreign...4, 6 or 8 Cylinder 
* EASY INSTALLATION...Completely Factory ASSEMBLED! 

Thousands sold at 559.95 n 95 
NOW...ONLY.. (Col. Res. add Taal 

THAT'S EVERYTHING.. INCLUDING POSTAGE 8. INSURANCE 

* SAVE! ORDER FACTORY DIRECT! 
Send Check or M/O, State Car Make, Year and No. of Cylinders 

* MASTERCHARGE or BANKAMERICARD Cardholders 
Order by TOLL FREE PHONE (800) 423 6525 Eat. 3 

CALL or WRITE for FREE BROCHURE. ' America's Oldest and Largest Manufacturer 

of Oplo-Electronic Ignition Systems. © I 

ALLISON AUTOMOTIVE CO. 

1267- Al, EastIEDNA PL., COVINA, CAL. 91722 
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Use this versatile frequency 
counter when accuracy 

counts. 

oven 
1 
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Exceptional accuracy and sensible features make 
our new wide -range frequency counter the ideal 
choice for checking out audio, video, CB, ham radio 

other communications equipment. 
Wide range-10Hz to 60MHz 
Precise 10.000MHz crystal -controlled time base 
for ±0.1ppm stability 
1KHz audible tone for SSB carrier frequency 
measurement 
Selectable input sensitivity (for noise rejection) - 
10 or 100mV 
6 -digit bright LED readout 

WD -752A 
S255.00 Indicators for signal, overflow, and range 

See it at your 
Small and compact; ac operated 

VIZ distributor \IIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
Formerly 

Qe VIZ 
6644 335 E. Price St., Philadelphia, Pa. 19144 Instruments 
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PROOF is in t 
PERFORMANCE! 
Amazing MEGASPARK, the advanced -design 
Opto -Electronic Breakerless Ignition System, 
FITS ANY CAR! Replaces points and 
condenser - gives longer spark plug life. 
Increases performance, mileage and driving 
satisfaction while cutting fuel and 
maintenance costs dramatically. Learn the 
facts and don't settle for less than the best. 
Models from S 29.50 to 584.50 

The only unit that gives you all these features 

LIFETIME WARRANTY 
DIFFERENTIAL AMPLIFIER CIRCUITRY 
FULL INTERNAL VOLTAGE REGULATION 
AUTOMATIC OVERCURRENT PROTECTION 

Rush name and address for FREE Information package 
including catalog and discount otter. Or call toll -tree 
24 -hours 800.648-4711, Ext. 22. 

rnEGASPARKTM 
by 

KEEP MAGAZINES, 

CATALOGS, MANUALS, 

JOURNALS, DIRECTORIES 
AND REPORTS NEAT,'. 
ORGANIZED 

Eliminate the clutter 
of loose magazines, 
catalogs, etc. Find 
what you want, 
when you want it 
by utilizing these 
handy shelf or 
desk top files. ZTºOE ON :NUM 
Available in 6 sizes 
from Reader's Digest 
to newspaper size. 
Constructed of 
heavy duty 
fibreboard. (',- 
Attractive blue ONSANIZE TOUN ataC 
front panel. Adehesive 
identification labels 
included. 
Popular letter size: Ill/1)(96334 
10 for 615.89 
25 for 628.97 Other sizes available 
Shipped pre -paid Request Catalog 
Canada, add $1.00 

PROFESSIONAL AIDS CO. 
1 S. WACKER DR., SUITE 477R 
CHICAGO, ILL. 60808 
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Ignition Systems Inc. 
2547 8th Street 

Berkeley, CA 94710 
(415) 845-3584 
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WARC-79 
continued from page 80 

sphere, and to broadcasting in Europe, 
Asia, and Africa. Many European com- 
municators with whom I have spoken 
feel that 41 meters should be allocated 
exclusively to broadcasting on a world- 
wide basis, and they can be expected to 
fight to accomplish this at WARC-79. 
As previously indicated, the United 
States could reserve on such an act, but 
the best that could be hoped for would 
be continued amateur use in this 
country but with increasing levels of 
interference as Europeans use 4I -meter 
frequencies to transmit to the Americas. 
Hopefully, a compromise solution can 
be found. in which both the broad- 
casters and amateurs are assigned 41 - 
meter channels exclusive y, at the 
expense of the fixed services. Such an 
arrangement could result in the assign- 
ment of 6800-7300 kHz to the broad- 
casters, as an example. 

In addition to expanded and exclusive 
use of 41 meters. the amateurs are 
asking for three new bands-I0, 18. and 
24 MHz-to accommodate their growing 
needs. This request is certain to bring 
the requirements of the broadcasters. 
with an estimated quarter of a billion 
listeners worldwide, into conflict with 
those of the less than one million 

,11 L _'-`_ 
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Our whole family helped assemble 
this wonderful Schober Organ... 

and now we all play it! 
Talk about real family fun! We all worked 

together, for a few hours almost every day. Almost 
too soon, our Schober Organ was finished. Our 
keen -eyed daughter sorted resistors. Mom sol- 
dered transistor sockets, although she'd never 
soldered anything before. And it did our hearts 
good to see the care with which our son-he's only 
12-installed the transistors. Meg I was the quality 
control rnspectar-they let me do the final wiring 

Our completed Schober Organ compares 
favorably with a "ready-made" one costing twice 
as much! (The five models range from $650 to 
$2850.) 

Just send the coupon for the fascinating 
Schober color catalog (or enclose S1 for a 12 -inch 
LPrecord that lets you hear as well as see Schober 
Quality) 

' The ei Organ Corp., Dept. RE -162 
43 West 81st Street, New York, N.Y. 10023 
0 Please send me Schober Organ Catalog. 
0 Enclosed please find $1.00 for 12 -inch L.P. 

record of Schober Organ music. 
I ' NAME 

I ADDRESS 
1 

STATE ZIP CITY 
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PROFESSIONAL AIDS DESK TOP INSTANT DATA SYSTEM 

SHELF FILESFIND ,THOUSANDS 

OF FACTS AT 

COMPUTER SPEED. . 

r 

NO 
FILING OR 
REFILING 
EVER! 

COMPACT. 
EASY -TO -00 

The modern tepid way to locate count 
less facts at your desk without thumb- 
ing thru files. Specially coded cards 
are used to record any information you 
want close at hand - technical data, 
formulas, abstracts, case hist., bibli- 
ographies. Obtain just what you need 
in seconds-any group separates auto- 
matically simply by inserting a rod. No 
slow inefficient cross filing ... no me- 
chanical parts ... no special training 
.. minimum set up time. 

130 DAY MONEY BACK GUARANTEE 

ONLY 
Basic 53 800 package 
(200 cards, 
hand notcher, 
sorting rods, 
instructions). 
Additional cards: 
1000 for $57.00 
postpaid. Sample Card Available 
Information Retrieval System, Div, of 

PROFESSIONAL AIDS CO. 
1 S. WACKER DR., SUITE 577R 
CHICAGO, ILL. 80808 

POSTPAID 

FREE 
LITERATURE 

ON REQUEST 
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Convert DC battery to AC 

...power TV, CB, PA, tools, etc. 
from car, boat, trailer, plane 

ti 

t).e,C 

Low cost Transistorized Inverter TI -2508 

Convert 12 VDC to 117 VAC 250 watt output 
Protects battery and unit - relay insures 100% reverse polarity. 
Protects appliance and unit against overloads if output is 

shorted or overloaded. 

Inverter automatically turns off -and turns back on when short 
is removed. 

Warns of low battery charge -indicator light signals low battery 
charge, shorted output or overload. 

Instant starting of motor, lights, equipment with "Start" switch. 

Less battery drain- even at high output loads. 
r ^i Includes leads for battery hook-up. 

Stocked at your distributor. 

Request FREE Bulletin TI -B and Prices i 

EPSCO, Inc., 920-R Westwood, Addison, I L 60101 
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amateurs in the world. 

Amateurs and CB'ers 
The United States will strongly sup- 

port amateur radio at WARC-79. In 
addition to the great contributions made 
by the group, economic and political 
considerations are also a factor. The 
electronics industry provides equipment 
and supplies for some 300.000 American 
hams. giving this industry a substantial 
boost. The amateurs in this country are 
well organized and represent a signifi- 
cant voting bloc-factors that assure 
continued U.S. support of the group. 

Although the survival of amateur 
radio is not at stake. there appears to be 
little likelihood that the amateurs will 
obtain any additional spectrum space. 
Furthermore. the loss of the 41 -meter 
band is a possibility and this is a contin- 
gency the amateurs will have to be 
prepared to cope with in Geneva. 

On the other hand. Citizens -band 
radio is safe and will not be affected by 
WARC-79. unless the portion of the 
band (26 and 27 MHz) currently allo- 
cated to the fixed and mobile services 
are unexpectedly reassigned. This is 

highly improbable. Furthermore. the 
manner in which CB radio has 
mushroomed has made it a major 
economic and political factor. even 
more so than amateur radio. It seems 
inconceivable. therefore. that the fre- 
quencies currently allocated by the FCC 
to CB radio will be affected by WARC- 
79. R -E 

R -E TESTS HEATH 
continued from page 59 

medium output cartridges would ever 
deliver greater transient peaks than 100 
mV even when playing highly mod- 
ulated discs and so this does not consti- 
tute a limitation in performance. On the 
other hand. it was virtually impossible 
to overload the high-level input stages 
of the unit as we ran out of voltage from 
our signal source at an input level of 10 

volts with still no evidence of first -stage 

c1ogo 
sc eo 

4 -_ 

sa -Tvw 

-- 

I 

1 

distortion. The subsonic filter action is 
barely visible in our spectrum analyzer 
scope photo of Fig. 4 (sweep extends 
from 20 Hz to 20 kHz whereas the 

subsonic filter has a -3 -dB point of 15 

I lz). However, the action of the high -cut 
filter is clearly visible and is seen to 
have the 12 dB -per -octave slope and the 
7 -kHz rolloffor-3-dB point. as claimed. 
The -70 -dB signal-to-noise ratio in 
phono is referred to the actual input 
sensitivity of 2.0 mV and is an 
unweighted measurement-not as high 
as measured for some of the new 
superpriced preamplifiers but high 
enough so that record listening is not 
marred by audible noise, or hum. 

Our overall product analysis and 
summary comments for the Heath 
model AP -1615 are contained in Table 

II. Whether you choose to build a 

matching power amplifier from Heath 
(they suggest their model AA -1640, a 
powerful 200 watt -per -channel unit that 
sells in kit form for $449.95 less meters, 
$499.95 with power meters) or plan to 
use any other high -quality ready-made 
power amplifier. the Heath model ÁP- 
/6/5 is certainly worth its modest price- 
even if you figure in your own labor 
rate. R -E 
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sound power 
You can improve the sound of any CB 
transceiver -23 or 40 channel-with a 
"KRIKET1" external speaker. AFS' acous- 
tic design provides greater voice intelligibil- 
ity, overcomes transceiver and road noise. 

É 

Lets you hear what's on the air more clearly 
than you believed possible. 

Available at CB dealers everywhere. 

3ais/Krikete 
Speakers 

World Wide Headquarters 
Acoustic Fiber Sound Systems, Inc. 
7999 Knue Road Suite 116 

Indianapolis, IN 46250 
(317) 842-0620 

Exclusive Canadian Distributor 
Persona Communications L.T.D. 
1149 Pioneer Road 
Burlington Ontario, Canada 
(416) 629-5373 

All AFS®/KRIKET® speakers are manufactured in the U.S.A. 
using American materials and craftsmen. 

Copyright 1976 Acoustic Fiber Sound Systems, Inc. 



new products 

More information on new products is available from the 
manufacturers of items identified by a Free Information 
number. Free Information Card follows page 98. 

DIGITAL MULTIMETER, model LM -40, is a full 
4 -digit DMM. Sensitivity for DC and AC volts is 
as great as 100 mV, and for resistance, sensi- 

LO 

MODEL LM -40 

VAC 
VDCK/Mo 

100 
1000 

MO 

include 1, 10, 100, 1000 and 10,000 kilohms. 
Fuseless protection on ohms and optional 
current shunts are available for AC and DC 
current measurements providing ranges of 0.1, 
1, 10, 100, 1000 and 2000 milliamperes. The 
instrument comes complete with test leads, 
rechargeable batteries and a charger, and 
features automatic zeroing. The unit measures 
1.9 x 2.7 X 4 inches. Power consumption is 
less than 3 watts. Priced at $190.00.-Non- 
Linear Systems, Inc., P.O. Box N, Del Mar, CA 
92014. 

CIRCLE 76 ON FREE INFORMATION CARD 

OF 
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SERVICE KIT, model 99SMW, is a 26 -piece tool 

tivity is 100 milliohms. DC voltage accuracy is 
0.1%. AC and DC voltage ranges of 1, 10, 100 
and 1000 volts are provided. Resistance ranges 

kit for electronics technicians, featuring a wire 
stripper/cutter and 25 -watt soldering iron. The 
tool set fits into a roll -up, plastic -coated canvas 
case and also includes long nose and diagonal 
cutting pliers, adjustable wrench, and an assort- 

ment of the Series 99 quick -change regular and 
stubby blade screw and nut drivers, plus both 

.regular and stubby handles, extension blade 
and reamer.-Weller-XceHle Electronics Div., 
The Cooper Group, Apex, NC 27502. 
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8K STATIC MEMORY BOARD. Altair and Imsai 
compatable. Access time of 500 ns maximum. 
Current required, less than 200 mA/1024 words 
maximum. Memory chip is AMD 91L02 APC or 
equivalent. Voltage supply: + 5 volts to + 10 
volts. Address select: DIP switch accessable 
from top of board-no need to remove board to 

EIGHT 
INSTRUMENTS IN ONE 

:.._ Out-of-Circuit 
p Transistor -Analyzer IÍA . : Dynamic In -Circuit ' Jr ' ! Transistor & Radio Tester 

v.'",:'., ,,' Signal' Generator . T il Signal Tracer' Voltmeter 
I I. Milliam'meter :I.M Battery.Tester ,. Diode Checker .f1! 11I * Transistor Analyzer Model 212 

fi Factory Wired & Tested- $28.84 
Easy -to -Assemble Kit -519.21 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 
facilities you need to check the transistors themselves - and the radios or other cir- 
cuits in which they are used - have been ingeniously engineered into the compact, 
6 -inch high case of the Model 212. It's the transistor radio troubleshooter with all the 
features found only in more expensive units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook-up. 

Features: 

Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of 
circuit. Develops test signal for AF, IF, 

or RF circuits. Signal traces all circuits. CiTY 
Checks condition of diodes. Measures I_ 
battery or other transistor -circuit power- 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in -circuit testing and a 

pair of test leads for measuring voltage 
and current. Comes complete with 
Instruction manual and transistor listing. 

EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

NAME RE -5 

ADDRESS 

70NESTATE___. 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York; N:Y. 10012 

Interested in 
HAM Radio? 
Then your magazine should 
be CO, the country's oldest 
and largest independent ham 
monthly. CO is aimed at the 
operator; it has all the latest 
info on DXing, contests, propagation, and much 
more. You'll find Bill Orr on antennas, Irwin Math on 
gadgets and Herb Brier on dope for the novice. 
CO is where it's at in ham radio today. And we'll 
even make it easy for you to save extra bucks by 
using the handy coupon below. Regularly $1.25 a 
copy or $7.50 for a year, it will cost just $5.95 for a 
full twelve issues with the discount coupon. 

,.9",491~ .49"".17'. 9".0' 1,01 ut;''.,91 
COWAN PUBLISHING CORP. 
14 Vanderventer Ave. 
Port Washington, N.Y. 11050 

Start my subscription with 

the issue. 

Name 

Address 

City 

State Zip 

(Allow 6 to 8 weeks for delivery of first issue) 

SPECIAL 
DISCOUNT COUPON 

CO 12 issues $5.95 

88 



Put Professional Knowledge and a 
relocate. Power regulators: 4 each 7805. Wait 
states: none. CPU runs at maximum speed. 

Cf7 

é .m . _ t a m . K _..... - . 

.`'i 

Buffered address and data out lines buffer 
disable line for transparent loader. Priced at 

$239.00 for kit; $335.00 assembled.-Vector 
Graphic Inc., P.O. Box 4785, Thousand Oaks, 
CA 91359. 
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FUNCTION GENERATOR, model 12, has exter- 
nal frequency control VCO, DC to 1 MHz. 

. -r 

.' 
-4iEo 

' r 

Remote frequency -shift keying, frequency mod- 
ulation, remote tone bursts, simultaneous sine, 
triangle and squarewaves- Has a selectable 

function output-continuously adjustable ampli- 
tude and DC offset. 1 Hz to 1 MHz. Priced at 
$79.95 for the kit and $124.95 for wired.-A E 

Corp., 65 Wellesley Ave., Needham, MA 02194. 
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ELECTRICAL OUTLET STRIP, SGL Power Mas- 
ter, instantly multiplies the number of available 
electrical outlets at any given location Handy 

and ready to use; just plug in. Saves hours and 
effort of wiring a work area. Especially designed 
for the handyman's workshop, it can be used in 
any part of the home, apartment or garage. 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Cam' 

Earn Your ..._ 

e 

DEGREE -'r- - 
by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all the 
time you need to master each topic. Profit 
from, and enjoy, the advantages of directed 
but self -paced home study. 

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.E. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. Write for Bulletin R-77. 

Grantham College of Engineering 
2000 Stoner Avenue 

P. O. Box 25992 
Los Angeles, CA 90025 

Worldwide Career Training thru Home Study 
CIRCLE 13 ON FREE INFORMATION CARD 

ONE RIG DOES IT ALL! 
3301 

BUILT-IN SPEAKERS 
Easy audio checking 

40 KV METER 
50aU sensitivity monitoring 

FRONT CONNECTORS 
Convenient cable plug-in I 

$298.96 VALUE 

SPECIAL INTRODUCTORY OFFER 

$229.95 
COMPLETE WITH CRT 

Tube and Solid State 

OBSOLETE PROOF 
Plug in modules for up -dating 

e% atic 
2849 FULTON ST., BROOKLYN, NY 11207 

PHONE (212) 827.1500 
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THE UNIVERSAL 

PJS-298 
33KV LEADED GLASS 19" CRT 

EIA recommended to protect against 
¡ dangerous X-radiation 

A MUST FOR 

TODAY'S 
SERVICING 

ACCESSORIES INCLUDE: 
ART 90' Extension 
Woke Extension 
Transverter 
Zonvergence Load 

Universal Yoke 
Convergence Assembly 
Blue Lateral Assembly 
Anode Extension 

SOLD THROUGH DISTRIBUTORS ONLY 

PLEASE SEND ME MORE INFORMATION 5-77 

NAMF 

ADDRESS I 

I 

CITY STATF 71P 

D 

CD v 
V 
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VIBRA=JE. 
TURNS TUN -O -WASH INTti" A 

TUBER DEGREASER 
. ou.Ns ANp ptpplLsts nit »Nutt ANO oUT a LtA 

'»+Itii uni ila+ .,.N 
w1 u 

, N°t,..,...r,. .. 
CL,ZN-tA MMatLt,,» 

»Mr: C01111%1 1140t.1f" 
rN.kt» ,rr rrr + 

-, !T WT. 710T 
_ 

PULSATING ...VIBRATING... 
"CLEANING MACHINE" 

You have never seen anything like Vibra -Jet, 
our new patent pending aerosol pulsating 
device. Just plug it into a can of Tun -O - 
Wash and you get strong vibrational 
solvent impacts that instantly penetrate 
heavy grease, gunk and baked -on con- 
taminants. Vibra -Jet action even washes 
away dirt on horizontal surfaces ... makes 
Tun -O -Wash more effective, leaving tuner 
parts and controls "vibrantly clean." 

Vibra -Jet is made of strong durable poly- 
urethane construction. Works in all posi- 
tions and comes complete with 26 in. hose 
and 12 in. probe for hard -to -reach parts. 

FREE! FREE! FREE! 
FOR A LIMITED TIME 
ONLY, Vibra -Jet will be of- 
fered free with the purchase 
of 2 cans of Tun -O -Wash or 
Super Tun -O -Wash. 
Pick up our "Cléaning Ma- 
chine" ... it will be the best 
time saving investment you've 
ever made. 
Available at participating 
Chemtronics distributors. 

CNEMTRONKS 
INCORPORATED 

AS NOfi11LN INN leAUPPAUGI Ill 11151 í51$1557 1171 

Our business is improving yours! 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

Available in two lengths and from three to 
eight outlets, the strip features a 15 -ampere 
circuit breaker that shuts off power on over- 
loads or short circuits. All models include both 
mechanical and electrical grounding, "U" - 
grounded outlets, 6 -ft 3 -wire jacketed power 
cord and a 15 -amp, 125 -volt rating. Most models 
available with master switch and pilot light.- 
SGL Weber Electric, 330 Harvard Ave., West- 
ville, NJ 08093. 
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MAGNETIC CB RADIO MOUNT is especially 
designed for two-way communications equip- 
ment. The "Easy Mount" uses three permanent 
magnets to make positive contact, assuring 
maximum signal transfer with perfect VSWR 
match. The unit can be installed under the dash 
or on the transmission hump. All necessary 
hardware and instructions are included. Addi- 

tional optional top sections permit the user to 
transfer the transceiver from vehicle to vehicle 
or to a boat, trailer, office, or home. Weight, 1.25 
pounds; Profile, 11/8 inch; Mounting Area. 43/B 
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21 m,ll,on Amer cans nave high 
blood pressure But 50 percent of 
those wno nave it (Writ know it 

When blood pressure goes h,gner 
Ivan d should, and stays high, It sets 
the stage for heart attack or stroke 

Most cases or h 9h blood pressure 
can be controlled wetn drugs ant 
°trier advances m treatment Tharc 
why you should see your doctor reg 
ularly Only he can tell rl you need 
nelp 

A public ..Mc. 
teem, tto. Yee, 
Mewl eclallen 

Use Quick -Wedge to 
install a bus, connect a 
motor, mount a p.c. 
board, cinch up a 

connector 
eT 

/-f 

They do all that ordinary 
screwdrivers do, PLUS they 
hold and start the screw 
E -- }>il/ 
QUICHIEDCE 17 sizes 

Screw -holding screwdrivers 
Unconditionally guaranteed. 
BUY A SET TODAY 
See your dealer or write to: 
Kedman Company, P.O. Box 25667, 
Salt Lake City, Utah 84125 

90 
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inches wide by 31/4 inches deep.-Cornell- 
DubiHer Electronics, 150 Avenue L, Newark, NJ 

07101. 
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WIRE -WRAPPING KIT, model WK -2-B, includes 
wire -wrapping tool WSU-30 that wraps and 
unwraps 30 AWG wire on .025 -inch square pins, 

it also strips AWG wire, using handy built-in 
stripper. The wire is insulated silver-plated 
copper. Supplied in the kit are a 50 -foot roll plus 
precut and stripped wire in insulated lengths 
from 1 to 4 inches, stripped 1 inch on each end. 
Available with blue wire as model WK -28, white 
wire as WK -2W, yellow wire as WK -2Y, and red 

wire as WK-2R.-OK Machine and Tool Corp., 
3455 Conner Street, Bronx, NY 10475. 
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CB/RF GENERATOR, model 256, is designed 
for 40 -channel transceivers. Five -band frequen- 
cy tuning covers Channels 1 through 40 on an 
expanded tuning range for easy, precise chan- 
nel selection. Frequencies of 100 kHz through 
16 MHz are covered on the other four bands to 
provide all IF requirements including: 455 kHz, 
10.7 MHz, and any other, current or future. A 

calibrated/attenuated output control provides 
RF signal output of 100,000 IN down to less 
than 1µV for receiver sensitivity checks. The 
attenuated output is variable in 20 -dB steps and 
by a 20 -dB continuously -variable control cali- 
brated in microvolts. Internal modulation at a 

HICKOK 
..,,e-. .. 10/04 clr4..101 

frequency of 1 kHz is variable from 0 to 100%, 
calibrated at 30%. Priced at $199.00-Hickok 
Electrical Instrument Co., 10514 Dupont Ave., 
Cleveland, OH 44108. 
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DVM KIT 
CONVERTIBLE INTO 

MULTIMETER 

FEATURES BASIC 2 RANGE DVM 
ACCURATE TO 1%. CIRCUITS FOR 
ADDITIONAL VOLTAGE RANGES, 
OHMS, D.C. CURRENT, AND A.C. 
VOLTS CAN BE ADDED. PARTS 
MOUNT ON EDGE CARD CONNECTOR 
P.C. BOARD. DISPLAY BOARD HAS 
EASY TO READ 1/3" LED'S AND CAN BE 
REMOTE MOUNTED. 

BASIC D.V.M. KIT $39.90 

Send Check Or Money Order. Add $1 for Pottage and Hand- 

ling In U.S. N.J. Residents Add 5% Tax. 

J. B. Electronics Inc. 
Box 321 

Short Hills, N.J. 07078 

A"bestseller" 
you'll never put down. 

0011 

-.11. -3111' 

1, 

TOP 7 SO&%d Sllvtate 

U RePtament Guide 

_ - gn,eptace^`ent 

oje,lzi °°I'.ew » 

1 

r It's RCA's all new 1977 "Top of the Line" SK Series 
Replacement Guide. The most comprehensive list to 
date of transistors, rectifiers, thyristors and integrated 
circuits - 381 RCA types, including 68 brand new, that 
will replace 123,000 domestic or foreign semiconduc- 
tors in entertainment and industrial equipment. The 68 
new types have enabled us to increase our replacement 
capability by over 11,000 additional industry devices. 
You can't afford to be without it.The 1977 Replacement 
Guide is a complete, accurate information source for 
your Solid State replacement needs. The book repre- 
sents thousands of hours of engineering know-how. 
Keep in mind, too, that RCA SK replacement semi- 
conductors measure up to strict AOL standards. 
Get yours now. RCA's SK Replacement Guide. Contact 
your RCA Distributor. Or send $1.50 (check or money 
order) to RCA Distributor and Special Products 
Division, PO Box 85, Runnemede, NJ 08078. 

ftc,' SK Replacement 
Semiconductors 
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THE 
GENERAL 

TELEVISION 
SERVICER 

Patents Pending 
covering 13 unique features 

YOUR PORTABLE, COST 
EFFECTIVE SOURCE OF A 
CONVENTIONAL COLOR 
BAR PATTERN GENERATOR, 
A SUBSTITUTE TUNER AND 
MOST USED FUNCTIONS OF 
AN ANALYST, PLUS: 

Extra wide range RF/IF 
attenuator for testing 
receiver sensitivity. 
GRAY QUAD pattern for 
gray scale tracking 
checks/adjustments. 
COLOR BARS pattern with 
6th bar marked to make 
your job easier. 
3.58 MONITOR pattern for 
oscillator frequency checks 
with no need to short the 
AFPC test point. 
RED RASTER pattern for 
checking and adjusting 
purity at the flip of a switch 
HATCHDOTS - versatile 
composite pattern for 
dynamic & static convergence 
plus other checks. 
High level, 75 ohm video 
output. 

ALL THIS FOR ONLY 5299.95! 

Write for more Information on 
the ATC-10 General Television 

Servicer, or try it at our risk. - 30 DAY SHOP TRIAL 
(if not 100% satisfied in every way, 

return for instant refund in full.). 

American Technology 
Corporation 

225 Main Street, Dept. 5C 
Canon City, CO 81212 

For your convenience, we accept 
Master Charge, BankAmericard 

and COD phone orders. 
Same day shipment! 

(303) 275-8991 

FOR LITERATURE ONLY CIRCLE 40 ON FREE INFORMATION CARD 
FOR IMMEDIATE SALE CONTACT CIRCLE 90 ON FREE INFORMATION CARD 

ew lit 
More information on new lit is 
available from the manufacturers 
of items identified by a Reader 
Service number. Use the Free 
Information Card following page 
98 

ELECTRONICS CATALOG, 148 -page illustrated 
catalog is specially tailored for the radio/TV 
service technician, electronic technician, CB 
user and hobbyist. Included are test equipment, 
CB equipment, tools, service and repair kits, 
tubes, phono cartridges and needles, speakers 
and microphones, antennas, components and 
many other servicing aids. Free copies of the 
catalog are available on request.-Fordham 
Radio Supply Co., 855R Conklin St., Farming- 
dale, NY 11735 

CIRCLE 85 ON FREE INFORMATION CARD 

AR GUIDE TO LOUDSPEAKERS, 36 -page book 
describing manufacturer's line of speakers, 
Including the AR -1017, AR -11, AR -12, AR -14, and 
AR -16. In addition, the booklet describes AR's 
philosophy of music reproduction and explains 
what goes into the design, production and 
testing of these features. It is available for $1.00 
from the manufacturer, or free from AR dealers. 
The dealers' list will be sent free on request.- 
Acoustic Research, 10 American Dr., Norwood, 
MA 02062 
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1 

0' 

MODEL 100A AUDIO RESPONSE PLOTTING SYSTEM 
and general purpose sweep/tone burst/pulse generator 
consists of two sine /square/triangle function generators, 
pulse generator, frequency counter and peak amplitude 
measurement sections. It is primarily intended to generate a 
frequency response plot on an X - Y recorder or scope. 

Time base generator offers symmetrical or independent 
control of the positive and negative sides of the ramp 
providing a duty cycle of .7% to 99.3%. Frequency range is 
.0035Hz to 100kHz. Amplitude is 15Vpp into 500 0 with 
5VDC offset. The time base output drives the X axis of an 
X Y recorder. Manual mode provided for setup. 

Audio sweep generator provides manual frequency 
adjustment or log/linear sweep of 20Hz to 20kHz. Blanking 
mode produces zero reference line onn X - Y recorder or tone 
burst. Amplitude is 15 Vpp into 500 T2 or 10 Vpp into 80. 

Pulse generator frequency range is .0035Hz to 525kHz. Pulse 
wideth is adjusted independent of frequency from 4 seconds 
to 40 nanoseconds. Outputs are complimentary TTL. 

Peak amplitude measurement section measures internal or 
external signals from mike to power amp level. Amplitude 
output drives Y axis of X - Y recorder. 

Frequency counter is 6 digit, line triggered, and reads either 
internal or external. Sensitivity is 50 my peak at 20kHz. 

Dimensions: 8 x 14 x 3. Shipping Weight 9 lbs. 
S550, stock to 30 days. Warranty: 1 year. 

1894 Conrmersenter W..105 
FIDELITY SOUND San Bernardino. Ca 92408 

1714) 8197623 
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QUICK CHARGE IRON- 
QUICK CHANGE TIPS ~Quick Charge Cordless 
Soldering Iron recharges in 
3-4% hours. Uses any of 
Wahl's 16 snap -in tips. 
Low voltage, battery powered, 
ground free isolated tip design. 

7571-BEVELED TIP .3 

7579-BEVELED TIP =3 II 
27597-BEVELEC TIP =5 

=7553-BEVELED TIP =5 ---tI- 
=7544-MICRO SOLDERING TIP 

=7646 REGULAR TIP =5 

=7641-NEAW DUTY TIP 25 

=734,-CIRCUIT BREAKER TIP 

v7573-TINNING TIP =5 

_1-tIts 
27569--V TIP =5 

27572-BLUNT TIP =5 

7577-CHISEL TIP =5 

e 
.7s. FINE TIP .` 
.7541-KNIFE TIP 1li 
27574-CONCAVE CENTERING TIP =5 

.753E 
TUNER 
EXTENSION TIP 

a 

WAHL CLIPPER CORPORATION 
ORIGJNATORS OF PRACTICAL CORDLESS SOLDERING. 

Sterling, Illinois 61081 (815) 625-6525 
."Manufacturing Excellence Since 1919" 
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FREE bufglar- 
re 

alarm catalog 
over 900 

systems, 
detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 64 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products, technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors; Controls; Alarms: bells, sirens, 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. (Outside U.S.. send $1.00.) 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263-8831 
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HEATH COLOR TV 
continued from page 51 

generator to issue signals to change the 
channel. defeat the automatic fine 
tuning. activate the squelch circuitry 
and activate the on -screen display for 
displaying the new channel and time. 

If the programmed time and actual 
time are not equal. then the instruction 
address counter is incremented to the 

next memory location. The pro- 
grammed time/channel combination in 
the second memory location is stored 
and compared to the actual time. 

After the programmed time in all 16 

memory locations is compared to the 
actual time, the time -down counter is 

decremented so that the BCD data in it 
represents a time that is one minute 
earlier than the actual time. The 
programmed time in all 16 memory 
locations is compared to the new time in 
the time -down counter. If equality is 

detected, the process stops. 
The process of decrementing the 

time -down counter and comparing it to 
the programmed time continues until 
equality is detected. When the process 
stops, the BCD data in the shift registers 
represent the time that the TV set made 
the last channel change and the channel 
to which the change was made. This 
data is displayed on the TV screen when 
the MA key is depressed. R -E 

COMPUTER MUSIC? 
An. 

OUR EQUALLY TEMPERED D A CONVERTER 

MAKES IT EASY! 

: 5+ octaves of control voltage from 

6 bits of data. 

: hand -shaking logic. 

: use with processor. 

: drives even the simplest linear 
oscillators & filters. 

8780 D A CONVERTER KIT S 34.95 
I plus 51.00 postage for mail orders) 

8782 ENCODED KEYBOARD $109.95.. wt.201bs. 

CON PLETE SYNTHESIZER PACKAGES AS LOW AS S239 

MODULES; VCO's,VCF's. NOISE SOURCEs,ti MORE 

keyboards shipped freight collect 

DETAILS IN OUR FREE CATALOG 

a , a DEPT 5-R 
V 1020 W. WILSHIRE BLVD. 

ELECTRONICS OKLAHOMA CITY, OK 73116 
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Crcuits happen Faster and Easier 
with Super-Stripi 

As little as 

17 

..... 
y1 .. \ f , .. 

. \.\ " 4.»** ,\- ' f Ijy 
4 

- 
`! 

I. 
1i 

. .r .,,' - 

Now, whenever you'd like to give a circuit ' r' 
a try, you can build it up nearly as fast as you 
can dream it up with Super-StripsTM, the faster, easier 
and less expensive solderless breadboards from A P 

Products. When you build your circuit on a Super - 
Strip, everything stays as good as new. Once you're 
through, you can use everything again and again. In- 

stantly. Put a Super -Strip to work for you. Eight dis- 
tribution lines handle signal and power, and 128 five - 
tie -point terminals can handle 9 ICs and then some. 
It's a whole lot easier than printing a circuit 
and a whole lot handier than haywire. 

M 
\ 

Part 
Number 

Model 
Number 

Terminal 
Type 

Price 
Each 

923252 SS -2 nickel -silver $17.00 
923748 SS -1 gold-plated $18.90 

Order from your A P distributor today. Our distributor 
list is growing daily. For the name of the distributor 
nearest you call Toll -Free 800-321-9668. 

Send for our complete A P catalog, the Faster and 
Easier Bcok. 

A P PRODUCTS INCORPORATED 
Box 110 Painesville, OH 44077 (216) 354-2101 TWX: 810-425-2250 
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INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testing 
mobile 
transmitters 
and receivers 

!'t i .> i S tA 

I? 

Tests Predetermined 
Frequencies 
25 to 1000 MHz 

Extended Range Covers 
950 MHz Band 

Pin Diode Attenuator for 
Full Range Coverage 

¡r os as Signal Generator 
Measures FM Deviation 

The FM-2400CH provides an accurate frequency 
standard for testing and adjustment of mobile 
transmitters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended range covers 
25 to 1000 MHz. The frequencies can be those 
of the radio frequency channels of operation 
and/or the intermediate frequencies of the re- 
ceiver between 5 MHz and 40 MHz. 
Frequency Stability: ±.0005% from+ 50°to +104°F. 

Frequency stability with built-in thermometer 
and temperature corrected charts: ± .00025% from 
+25° to +125° (.000125% special 450 MHz crystals 
available). 

Self-contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

FM-2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals catalog price 

CIE 
International Crystal Manufacturing Company, Inc 

10 North Lee. Oklahoma Ctty. Oklahoma 73102 
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LOOKING AHEAD 
continued front page 4 

(1) Sony formally unveiled its new two-hour Betamax 
(you read about it in last December's Radio - 
Electronics), which gets double the playing time from 
a standard Betamax cassette (492 feet of half -inch 
tape). (2) Zenith announced it would put its own -brand 
home VTR on the market this year, using the new 
Sony format and, at least initially, buying decks from 
Sony. (3) The two developers of the V -Cord II format, 
Sanyo and Toshiba, announced they would switch 
over to the new Betamax, and both plan to market 
decks here this year. (4) RCA said it would also offer 
a home VTR this year, but was silent as to which 
format it would use. 

The new Betamax deck resembles the current one. 
A one- and two-hour switch permits it to play back 
tapes recorded in the current one -hour mode, or to 
record in the one -hour mode if desired. For two-hour 
recording, tape speed has been cut in half to 0.785 
IPS, track wiath has been halved to 29.2 micrometers 
and new noise -reduction circuitry has been added 
that is claimed to make possible the same 250 -line 
color resolution and 45 -dB color signal-to-noise ratio 
as the current model. The net result is a machine that 
overcomes the earlier model's deficiency of short 
playing time, and which, in effect, cuts tape costs in 
half-since a $16 cassette will now record and play 
for two hours instead of one. R -E 

Revolutionary New Wiring "Pencil" Makes 

Interconnections 
in 1/3 the Time! 

Create Finished Wired Circuits 
in Hours, Not Days 

For Breadboarding, Prototypes and 
Production 
Interconnects Circuit Elements in 
Digital and Analog Circuits 

Easy for anyone - just hook up your 
components using the insulated solder 
thru wire (your choice of blue, red, green 
or clear). Wire feeds oft a replaceable 
spool thru the P173 tool body and out of a 
steel tip so fine it easily routes wire 
around even the smallest I.C. lead. A 
touch of the iron, with solder, completes 
the joint. 

Ava,labl accessory Items mclude P179WS Wee Spacri 
to neat toting. tenth-Mntn M,°oVKtabaas. won 
0100mó5 and trams Idle 1M36774 ,rid 516.1 Order a 

P173 Wee Supplied .0h n.a 20V spoon et AWG sade, 
tore wit 11 red. 1 peen/. compel, nieuctans $950 
At your Vector distributor .7 

Mail order,. add 02 shipping aid handling charge. 
Calllorn a residents add 6% sales la,. 

1.0 

. t- 
e, he 

cror Wiring 

encil 
Adt > 

W P DIVISION \. J 
ELECTRONIC COMPANY: INC. 

1246C Gladstone Ave.. Sylmar, CA 91342 (213) 365-9661 

See Us st Electro'77: Booth 2405 
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SHOP YOUR NEARBY RADIO SNACK 
FOR. QUALITY PARTS AT LOW PRICES! 

Top quality devices, fully functional and carefully inspected. Guaran- 
teed to meet all specifications, both electrically and mechanically. All 
are made by well known American manufacturers, and all have to 

TTL 
Digital 
ICs 

First Quality Devices Made by 
National Semiconductor and Motorola 

Type Cat No Reg SALE 

7400 276-1801 S 49 290 
7402 276-1811 5 49 294 
7404 276-1802 5 59 290 
7406 276.1821 S 69 390 
7408 276-1822 S 49 29c 
7410 276.1807 5 49 294 
7413 276.1815 51 19 69c 
7420 276.1809 5 49 29c 
7027 276-1823 S 69 390 
7432 276.1824 5 69 39c 
7441 276-1804 51 59 89c 
7447 276-1805 $199 890 
7448 276-1816 51 99 890 
7451 276.1825 $ 49 29c 
7473 276.1803 S 79 39c 
7474 276-1818 S 79 390 
7475 276-1806 St 19 69c 
7476 276.1813 5 79 49c 
7485 276-1826 51 59 99c 
7486 276-1827 5 69 49c 
7490 276-1808 51 '9 69c 
7492 276.1819 51 19 69c 
74123 276.1817 S1 69 89c 
74145 276.1828 51 49 1 19 
74150 276.1829 S1 79 1 39 
74154 276-1834 51 '9 1 19 
74192 276-1831 51 69 99C 
74193 276.1820 51 69 99c 
74194 276 1832 51 69 1 19 
74196 2-0 1411.1 5' 69 1 19 

74C and 4000 Series CMOS ICs 
74C00 276-4401 5 129 390 
74CO2 276 2302 5 69 390 
74C04 276-2303 5 69 390 
74C08 276-2305 5 69 39c 
74C74 276-2310 5129 59c 
74C76 276-2312 5159 690 
74C90 276-2375 5229 99c 
74C192 276.2321 52 49 1 29 
74C193 276-2322 52 49 1 29 
4001 276.2401 5 69 390 
4011 276-2411 S 69 390 
4013 276-2413 51 29 894 
4017 276-2417 52 49 1 49 
4020 276.2420 52 49 1 49 
4027 276.2427 5129 89c 
4049 276.2449 5 99 690 
4050 276.2450 5 99 69c 
4511 2'6 2447 52 69 1 69 
4518 2'6 2490 52 49 1 49 

Linear ICs 
First Quality Devices by 1 J 
National Semiconductor /' ¡I 

V 
and Motorola 1u 

Type Cat No Reg SALE 

301AH 276-017 5 69 29c 
324N 276.1711 5199 149 
339N 276.1712 SI 99 149 
386C5 276-1731 S1 99 99c 
555CN 276-1723 5149 890 
556CN 276.1728 52 99 1 29 
566CN 276.1724 52 99 1 29 
567CN 276.1721 52 99 199 
'23CN 276.1740 5 99 590 
723H 276-009 S 99 59c 
741CN 276-007 5 69 350 
74tH 2'6 010 5 69 35c 
3900N 276 1713 51 99 59c 
39095 276-1705 51 29 99c 
39115 276-1706 52 19 1 99 
42500 N 276.1732 51 99 1 19 
4558CN 276-038 S 99 69c 
13741H 276-1733 52 59 1 49 
75491 276.1701 51 49 69' 
'5492 2'6.1702 51 49 69: 

pass manufacturer's quality control procedures. These are not re- 
jects, not fallouts, not seconds. In fact, there are none better on the 
market! Count on Radio Shack for the finest quality parts. 

8080A Microcomputer Chip 

Direct Plug -In Replacement e 

for Intel 8080A 
795 

1?777771777é,A CPU with a 16 -bit address bus capable of addressing up to 65k bytes of (77f?fI 
memory and up to 2561/0 ports. "TRI-State" data bus gives it DMA and multipro- 
cessing capability, and all buses are TTL compatible. Handles up to 244 instruc- 
tions of variable length, with 6 general purpose registers plus an accumulator. 
40 -pin DIP. 100°9 Prime. 276-2510 17.95 

LEDs/Optoelectronics Digital Displays 
276-056 

Item Cat No Req SALE 

L Red LED 276 041 2 994 2 694 
L CA LEO 276-047 2'994 2 694 
M Red LED 276-026 2 99c 2 694 
M Clr LED 276 040 2.994 2 69c 
S Red LED 276 042 2,990 2,694 

Infrared Det 276-140 51 19 
Infrared Em 276-141 SI 19 

Solar Ced 276-115 S1 49 
Photocell 276-116 5 99 
EPT 100 276-130 $ 79 

"1 
111 0 

278-0511S 276-055 

r 

Í I LÍ i 
276-1201 

+ 1F b,1 . 

- 1.11TRmRttTlEn:'d 

276-060 

D'gits Size 

03- 
03 
03 
03 
06 
06 

Drive 

And 
C ttn 
0100 
Cath 
A1od 
Cats 

Cal No Reg SALE Digits Size onve 

276.053 S2 39 1 99 3 0 120 Cam 

276-062 52 99 1 99 5 0 110 Cam 

276.1210 4 58 97 4'6 95 9 0 150 Cain 
276.1211 4 58 37 4,6 95 4 0 5 Anod 

276-056 53 39 2 99 4 0 5 Cate 

276-066 53 99 299 

Project Accessories 

N 

IC Troubleshooting Test Clip. Test Lp to 16 pins 
win Probes or ceps 276-1951 1.99 

Experimenter Soceet. 2,47 rows 01 5 connemed 
he points 276-172 9.95 

Bus Strip. 2,40 connected fie polls Clips to 
socket above 276-173 1.99 

22 -Pin Edge -Card Board Connector. 44. 
terminals 2761551 2.99 
c Standard Edge -Geed Boa rd. 22 -pm 1295 mount- 
ing holes 276-152 2.99 
c 2 -Village Source Edge -Card Board. 1368 
mounting holes 276 154 2.99 
a 3 -Voltage Source Edge -Card Board. 1368 
mounting holes 276-153 2.99 

Solderiess IC Experimenter Kit. for 8. 14 or 
16 -pin IC s 277-101 2.99 

Experimenter's PC Board. Mount 2 IC s 8 14 or 
16 -pin 276-151 2.49 
c Plastic Face Plates. 2.60'. 
Brown Tint. 270.298 99c 
Red Tint. 270-299 990 
Photographic PC Board Processing K11. Complete 
negative process B pieces 
2761560. Reg 512 95 Sale 9.95 

- 
Transformers 

Heavy-duty filament transformers win 
primaries designed to operate Irem 120 VAC 
4160 Hz Long colo' -Coded leads All U S 

made 
25.2 Volts (Cenler Terminal), 2 Amps. 
2.s2'.2 273.1512 1.99 
12 Volts. 5 Amps. 4e2.2's 
273-1513 8.95 
18 Volts (tenter Terminal), 4 Amps. Ideal 
for 5V (using CT) or 12V soed-state regu 
lalors 452.2'2 273.1514 8.95 

ASCII Encoded Computer Keyboard Reg 

¡ _ W 

, t 
R!r Íni `!r1" 

F. r4aí ^ t leipf*fr .T. . 

Style May Vary from Photo .....6779-49 95 
Pkg. 

Operates on the scan principle utilizing TTL 
logic. With repeat key, negative/positive going 
data valid strobe, latch outputs, shift and shift - 
lock capability. True/false ASCII outputs, 6 extra 
control keys. With all necessary parts, including 
TTL components. Does not include test jigs, op- 
tional features or case and hardware. See store 
sales persons for parts list. 
277-117. Complete Pkg. Sale 49.95 

WHY WAIT FOR MAIL DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

Selected Diodes 
Type Cat. No. Reg. SALE 

154001 276-1101 
154003 276-1102 
154004 276.1103 
154005 276-1104 

154735 276-561 
1N4739 276-562 
154742 276-563 
154744 276-564 
155401 276-1141 
1N5402 276-1142 
155403 276-1143 
155404 276-1144 

215.39 2r29c 
2 S 59 2139c 
2 S 69 2r49c 
2/5.79 2/590 

215 89 2690 
2'5 89 2/69c 
2 S 89 21690 
2'5 89 2,690 

2 5,69 21590 
25.89 21694 
25.99 21790 

2 51 19 2.890 

15914 4148 276-1122 10 99c 

SCRs and Triacs 

Cal No Req SALE 

276-055 
276-059 
276.060 
2761201 
276.1202 

51 49 
51 99 
S2 99 
59 95 
59 95 

276-1101 

Device Rating Cat No Reg SALE 

SCR 500, 6A 276-1089 S .99 69c 
SCR 100V, 6A 276-1090 51.29 79c 
SCR 200V, 6A 276-1067 51.39 89c 
SCR 400V, 6A 276-1020 51.49 99c 

Iliac 50V, 6A 276-1003 5 .99 69c 
Tnac 100V, 6A 276-1002 51.29 79c 
Triac 200V 6A 276-1001 S1 39 890 
Tnac 400V. 6A 276-1000 51 49 990 

Reference Books 

_1 f 
4"d. ;. 

99c 
1 49 
1 99 
7 95 
7 95 

276-1122 

4' [ 1 

Digi al ICs. 62-1370 3.50 
Linear ICs. 62-1372 3.50 
Linear Applications. 62-1373 2.75 
Semiconductors. 276-4001 1.99 
Voltage Regulators. 62-1371 2.25 

Low -Profile 
DIP Sockets 

8-Pln. 276-1995. Reg. 2 for 5.69 
14 -Pin. 276-1999. Reg 2 for SI 19 . 

16 -Pin. 276-1998. Reg. 2 for 51.19. 
28 -Pin. 276-1997. Reg 51.19 Each . 

40 -Pin. 276-1996. Reg 51.39 Each 

OVER 5000 LOCATIONS IN NINE COUNTRIES 

adze lha 
Sale 2/590 
Sale 2/990 
Sale 21990 

. Sale 990 
Sale 1.19 

A TANDY COMPANY FORT WORTH, TEXAS 76107 



SEND FOR 

FASE CATALOG 

WITH ALMOST 

3000 ITEMS 
INCLUDING 

B&K, EICO, RCA, 
FLUKE, SENCORE, 
SIMPSON, HICKOK 

and LEADER 
plus a complete line 
of tubes, tools and 
electronic supplies 
at prices you won't 

believe. 

FORDHAM 
RADIO SUPPLY CO.. INC. 

855R Conklin St . Farmingdale. N.Y 11735 
Tel (516) 752-0050 
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40 Min. 8 -Track Tape, TA -901 .69 .39 

1 Elect. Cap. Kit, 50 Asst., 00-401 5.00 1.10 

Black light Bulb, 01291 1 00 .49 I CB Converter for Car, CB -411 14.99 9.99 

Resistors 1/21 watt, Pkg. 100, RR -011 . 1.19 .19 

J Volume Controls, 12 Asstd. VC -214 1.00 .49 ' Empire 999 Mag. Phone Cart. PC -I88 . 9.99 6.99 ' 3-6Y DC Hobby Motors, 5 Asstd. MO -333 2.00 .59 

Solder Terminal Strips, 40 Asstd. XM-501 1.30 .50 

I Double Face foam Tape 1/1x52", TA -903 1.00 .80 

1/4 RPM Timing Motor,111 YAC, MO -217 ...49 .30 

18 RPM Revers. Motor 111 YAC, M0-393. 2.50 .99 ' Ceramic Disc Cap., 100 Asstd. CC -210 . 1.29 .80 

(n 131/2 Digit Liquid Crystal 

Display, XM-311 10.00 3.00 i 
I Knob Kit, 25 Pcs. Asstd., 118-030 1.00 .69 1 

1- Send to: Olson Electronics, Dept. Ú 260 S. Forge St. Akron, 

JI Ohio 44,327. Allow for Postage, C.O.D. 2011 Deposit. Ohio 

w' Residents Add 4% Sales Tao. 

OQ tits. Ask for our Catalog when you Order 
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,w,l r ..eas I 4sw il% +P dw 0"44 
ELECTRONIC , a PARTS AND 

:`.. ACCESSORIES 

IAU 
!AUTO RADIO 
Pushbutton AM 1099 I 

' REG. SALE 
60 Min. Cassette, Pkg. of 3, TA -819 ... 1.49 .81 f 

12Y. RED L.E.D., Pkg. of 5, PL -233 .... 1.99 .59 

i 
1 

1 

I 

I 
r 
I 

I , er 
CLASSIFIED COMMERCIAL RATE (for firms or Individuals offering commercial products or services). $1.40 per word (no charge for zip code) . . . minimum 15 words. 
NONCOMMERCIAL RATE (tor individuals who want to buy or sell personal items) 850 per word ... no minimum. 
ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 100 per word. Payment must accompany all ads except those placed by accredited advertising agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until advertiser supplies publisher with permanent address and phone number. Copy to be in our hands on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding working day. 

BUSINESS OPPORTUNITIES 
RECTILINEAR Research Corp. would appre- 
ciate comments from interested parties on the 
feasibility of offering our highly rated models 5a 
and 7a fully assembled, wired and tested, less 
cabinet, at very substantial savings. Freight 
prepaid within UPS zone. Detaile'l drawings for 
enclosure included. Franchised and non -fran- 
chised dealers can participate. To assist in this 
survey, write: Kit Division/RE, RECTILINEAR, 
107 Bruckner Boulevard, Bronx, NY 10454- 
212/585-9400 

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. Bart'-BCI, Box 248, 
Walnut Creek, CA 94507. 

$500/1000 immediately, stuffing envelopes, free 
supplies, rush stamped self-addressed enve- 
lope. D. CONRAD COMPANY, 206 Cedar, Rose - 
mere, Quebec, Canada, J7A-2W4. U.S. inquiries 
invited 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 WAlker 5-7000 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEVE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

Breaker 
10-33 

Violation of Federal regulations can cost your 
license, and more, of buddy. Know the law. 
Keep our booklet on Federal rules in your car. 
Send 52 to: CB & UNCLE SAM 
Box 2847 Longview, Tex. 75601 

CB'ers-Be a "Ham" -We'll teach you! Life 
membership: 54.00 -AMERICAN RADIO COUN- 
CIL; Box #1171-F; Garland, TX 75040 
HIGHLY effective degree program in electronics 
engineering. Advance rapidly! Our 31st year. 
Free literature. COOK'S INSTITUTE, Box 20345, 
Jackson, MS 39209 

F.C.C. EXAM MANUAL 
PASS FCC EIVMSI Memorize, stud, -Test.. 
Answers le, F(( 1st end Ind class ladle. 
Ieleptune ii,,.. Newly revised mulriple 
choke questions end diagrams tweet an 

e, tested in F(( nom., plus S.Ibstud, 
Ability Ted. 59.95 postpaid. Money. 
bark guarantee. 

COMMAND PRODUCTIONS" P.O. BOO 76348 
RADIO ENGINEERING DIV. SAN FRAN(IS(O,(AL, 94176 

GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers/discus- 
sions-covering third, second, first radiotele- 
phone examinations. $13.45 postpaid. GSE 
PUBLICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

ELECTRONICS courses, radio -television, FCC 
licenses. Home study. GENN TECHNICAL 
INSTITUTE, 5540 Hollywood Blvd., Los Angeles, 
CA, 90028, or RA -TEL ELECTRONICS, Post Box 
167-P, Toronto, Ontario, Canada. U.S. inquiries 
invited. 

BURGLAR/fire alarm experts needed for cars, 
homes, Industry. Learn high -profit systems 
installation at home spare time. Simple, quick, 
complete. Free information by mail. No sales- 
men. SECURITY SYSTEMS MANAGEMENT 
SCHOOL (homestudy), Dept. 7339-057, Little 
Falls, NJ 07424 

PLANS & KITS 
ARTISAN organ kits feature all new modular 
construction with logic -controlled stops and 
RAM Preset Memory System. Write for brochure 
to A O K MANUFACTURING INC., P. O. Box 
445B, Kenmore, WA 98028 

OWERSI KITS 
Organs, Pianos Strings 
Rhythms, PA Systems 
104 -page catalog $2 
WERSI electronics, Inc. 
Dept.A4, Box 5318, 
Lancaster, PA 17601 

5TH anniversary package deal: TVT-III system (4 
page capability); Includes basic kit, screen read, 
manual cursor, U.A.R.T., plus power supply 
$160. One per customer. Offer expires June 30, 
1977. Postage free shipping (US only) starting 
with catalog #9 or this ad. SASE for inquiries. 
Free catalog. ELECTRONIC DISCOUNT SALES, 
138 N. 81st Street, Mesa, AZ 85207 

BI -LINEAR amplifier, 3-30MHz, 100 watt mobile. 
Construction plans, $3.00. IGOR, Box 5516 -FE 
Walnut Creek, CA 94596 
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FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R 24 HOUR TIME - 29.30-31 DAY CALENDAR. ALARM SNOOZE AND AUX. TIMER CIRCUITS 

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set B timer set indicators. Includes 110 

VAC/60Hz power pack with cord and top quality components through -out. 

PRINTED CIRCUIT BOARDS for 

CT -7001 Kits sold separately vvith 

assembly info. PC Boards are drillled ed 

Fiberglass. 
solder plated 

screened with component 
CorX-)$7.95 

Specify for 700 8, 

KIT -7001B WITH 6-.5"DIGITS ..539.95 
KIT - 7001C WITH 4 - .6" DIGITS Er 

2-.3" DIGITS FOR SECONDS ..... $42.95 
7001 B DISPLAY 

KIT -7001X WITH 6.6" DIGITS ..$45.95 CHOICE OF DIGITAL DISPLAYS 

co r \ 

r001 C 

DISPLAY 

MONISM 
7001 X DISPLAY 

JDOMIV`isa ̀-- 
KITS ARE COMPLETE (LESS CABINET) WITH PC BOARDS, POWER SUPPLY, IC & SOCKET 16 TRANSISTORS. 9 SWITCHES 
AND ALL REQUIRED PARTS. ALL 7001 KITS FIT CABINET I ANO ACCEPT (OPTIONAL? QUART/CRYSTAL TIME BASE KIT # TB -1 

1=111 X11' 1_1=17 1=1_ 1_11=1: KIT ' 8 1=1-ái 
-12/24 HR. OPERATION BIG .4" DIGITS -50/60 HZ OPERATION. 

KIT INCLUDES 
INSTRUCTIONS 
QUALITY COMPONENTS 
50 or 60Hz OPERATION gP 
12or24 HR OPERATION 
6 LED ReadoutslFN(1359 Red. corn. cathode) 
1 MM5314 Clock Chip 124 pin) 
13 Transistors 
3 Switches 
6 Caparirors 'Kit #850-4 will fumIsn a complete 
S Dodn 

KS F 8504 1'9 Ple.plas Cabinet II 

111';, OTY. 
1.5 

110º5 orY. 
ea. 6.11 

1995 OTY.12 . 

ea OR MORE 

1 clock components as listed. 

9 Resistors The only additional items required are a 7-12 VAC transformer, a circuit 
24 Molex pins board and a cabinet. it desired." 
PRINTED CIRCUIT BOARD FOR KIT # 850-4, SCREEN PRINTED 
DRILLED AND SOLDER PLATED FIBERGLASS $2.95 
MINI-BRITE RED LED'S (FOR COLON IN CLOCK DISPLAY) ... Pkg. of 5-$1.00 
MOLDED PLUG TRANSFORMER 115/10 VAC (WITH CORD) $2.50 

NOTE: Entire Clock may be assembled on one PC Board or Board man be cur to remote display. 

PLEXIGLAS CABINETS 
Great for Clocks or any LED 
Digital project. Clear -Red 
Chassis serves as Bezel to \ increase contrast of digital 

ABINET I displays. 

3"H,6'/4"W,5'r4"D Black, White or 

CABINET II Clear Cover 

2'h"H,5"W,4"D $6.50 ea. 

REDOR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3'x6"x l / 8" 956 ea. , 

SEE THE WORKS Clock Klt 
Clear Plexiglas Stand 

.6Big .4" digits 
.12 or 24 hr. time 
3 set Switches 
Plug transformer 
al parts included 

Plexiglas is 
Pre-cut 8 drilled 

Kit 0850-4 CP 

Size: 6'H,4 V3' W,3"D PoPEp 

1231 2/145. GoOGK1 

11 O IL= 1__ 1_1,1_ 1_1_11_1. 

t2124 H Í 
* #+ 

MODEL 12 VOLT AC or 
02001 DC POWERED 

E JUMBO .4" RED LED' B BEHIND RED FILTER LENS WITH CHROME RIM 

SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME FORMAT 

STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 

BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK-UP 

OPTIONAL CONNECTION TO BLANK DISPLAY W. When Kay ON In C.r, Erc.l 
TOP QUALITY PC BOARDS a COMPONENTS EXCELLENT INSTRUCTIONS 
MOUNTING «RACKET eNCLUOED 

KIT «2001 
COMPLETE KIT 11 

(L. 9V. BanMYI ry EA 

111 CAC W 
MORE 827?.! P NAC 1r EA 

ASSEMBLEC UNITS WIRED B TESTED xl 
ORDER 20)1 WT (LESS 9v. BATTERY) T3EA, 

!o ros 12 HA OP NOT SPEC.,ID OTHIAV+S1 

NEW LSI TECHNOLOGY Fairchild Super Digit 

FREQUENCY COUNTER KIT' 
8 LARGE .4" RED LED DIGITS 

ONLY 8 IC's! XTAL TIME BASE 
A truly "State of the Art" counter using quality 
components throughout. 
KIT INCLUDES: DETAILED INSTRUCTIONS, XTAL, 
TOP QUALITY FIBERGLASS DOUBLE SIDED PC 

BOARD, IC'S WITH SOCKETS AND ALL PARTS LESS 
POWER SUPPLY AND CABINET. 
50 MHZ COUNTER KIT 
5 VOLT REGULATED 1 AMP 
POWER SUPPLY KIT 
350 MHZ PRESCALER KIT 
650 MHZ PRESCALER KIT 

BFC-S0 S69.95 

#PS -02 59.95 
PSL-350 23.95 

#PSL-650 $29.95 
CABINET(& MTG HARDWARE] #CAB III 519.95 
(CABINET WILL HOUSE #FC-50, #PS -02, AND A 

PRESCALER) 
DELIVERIES TO START IN MAY, 1977 

AUTO BURGLAR 
ALARM KIT 
AN EASY IO ASSEMBLE ANDEASY TO INSTALL 
ALARM PROVIDING MANY FEATURES NOT 
NORMALLY FOUND KEYLESS ALARM AS 

PROVISION FOR POS L GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY AT rot RATE OR DRIVE SIRES KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOR EXIT, ENTRY & ALARM PERIOD UNIT 
MOUNTS UNDER DASH . REMOTE SWITCH 
CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RESISTS FALSE 4 

PROVIDES FOR ULTRA DEPENDABLE ALARM 
DONOT DE FOOLED BY LOW PRICES. THIS i5 A 

TOP QUALITY COMPLETE RIT WITH ALL PARTS 

INCLUDING DETAILED DRAWINGS AND IN. 
STNUCTIONS OH Ay AILABLE WIRED AND 
TESTED 

STORE: 823 S. 21 AVE. t 

KIT 0ALR-1 
59.95 

OALR-1WT I 

WIRED & 
TESTED 

519.95 

FNO-359 
Cho. Nt.. 

7 se9rnent LED 
RED Coln. Gte. 

Dient Fin 
ITRI.a,Mit in, 

Popular FNO.70. 

95 f' ea, 10/$8.50 
100I$19.00 

SET OF 6 FND-359 
WITH MULTIPLEX 
PC BOARD $6.95 

NYLON WIRE TIES 
8' TAE -WRAP 100/5195 
4" TIE WRAP 100/11.75 

PLUG 
TRANSFORMERS 

12 VAC at150MA 5 2.50 
12 VAC at500MA 3.50 

IV AC at 175.yA 13.50 

VARIABLE REGULATED 

1 AMP 
POWER SUPPLY KIT 

VARIABLE FROM 4 to 14V 

SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT 1 Amp 

KIT IS COMPLETE INCLUDING 
DRILLED 6 SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KIT PPS-01 $8.95 
TRANSFORMER 24V CT well 

provide 3DOMA at 12V and 
1 Amp 115V with .PS -01. 53.50 

JUMBO DIGIT CLOCK 
A complete Kit flew Cabinet) 
featuring: six .5"digits. MM5314 IC, 
12/24 Hr. time, 50/60 HZ., Plug - 

Transformer, Line Cord, Switcnes I 
and all Pans. Ildeal Fir in Cabinet III 
Kit # 5314-5 .. 

WITH PC Boards $19" 2/98. 
JUMBO DIGIT $9.95 ea. 

CONVERSION KIT 
Convert small digit LED clock to 
tare.5' displays. Kit includes 6 - 

LELI's, Multiplex PC Board & easy 
hook-up info. 
Kit # JD-ICC For common Cathode 6/98. 
Krt # JD ICA for crrnmon Anode 

3 

MORDR F $371` 

TELEPHONE FORMA I 

KEYBOARD 
BY ChomerrCs 
8 EF-21360 

2.114.3' 

SCHOTTKY TTL PRESCALE 
74500 5 35 IIC90DC 51595 

40 95H50 995 
55 
60 VOLTAGE 

40 REGULATORS 
50 LM309H TO5 - 
65 LM309K TO3 
45 7805 TAB 
45 7812 TAB 
55 7812 TO3 
85 7815 TO 3 
55 7815 TAB 
85 78L15 TO5 

7824 TO -3 
723 DIP 
723 TO 5 

74505 
74$04 
74505 
74509 
74S11I 
74529 
74522 
74540 
74550 
74551 
74560 
74564 
74574 
74025 
74578 
745:56 
745107 
745112 
745113 
745114 
745133 
74$134 
745138 
745139 
745151 
745153 
745155 
74$156 
745157 
745158 
745174 
745175 
745181 

1 75 
t50 

95 
95 
95 

1 40 
95 
75 
75 
75 
50 
95 
95 
.95 
.95 
60 

250 
250 
250 
295 

745182 1.95 
745251 2 75 

DIGITAL 
CLOCK IC's 

MM5312 1 495 
MM5314 395 
MM5375 A8 395 
CT 7001 795 
CT 7002 1395 
MM5369 250 

ED DRIVERS 
7447 $ 95 
7449 95 
75491 65 
75492 65 

OPTOELECTRONICS, INC. 
BOX 219 e HOLLYWOOD, FLA. 33022 (3054 921-2056 

1.5 
% 

1.25 
1 50 
125 
125 

75 
1.25 

75 
75 

PROM 
1702 E Prom 58.95 
5203 E Prom $6.95 

SWITCHES 
ROCKER SPOT 6/S1 
MINI SLOE SPDT 5 SI 
REG SLIDE DPDT 6 51. 
PUSH BUTTONS( 0 3 51 

MINI SPOT .130 
TOGGLE DPDT 150 

IC SOCKETS 
PINS 1 24 25 100 

B . 25 5 72 520 
14 25 22 20 
16 28 25 23 
18 31 28 26 

24 50 45 40 
28 60 55 50 
40 75 M 65 

XTAL 
3571545 MHZ 51 95 

21102 
PRIME .45055 
LOW POWER 

FAIRCHILD 
OR SIONETICS 

1.24 /1,º5 
75-99 1.75 
100-199 1.90 
701-499 1.45 
On.' 500 1.40 

rTNi1H ch419e 

IANBAMtaIW 

/ 

WE PAY ALL SHIPPING IN CONTINENTAL USA - OTHERS ADD 5% 110% FOR AIRMAIL) 

SEE OUR BOOTHS AT THE ATLANTA HAMFESTIVAL - JUNE 18-19, 1977 
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TRANSISTORS 
252222 A TO 18 
252712 TO - 

253415 TO 9 
253104 TO 92 
754400 TO 92 
2N4125 TO 92 
2N4249 TO 92 
2144437 TO 92 
256027 PUT 
2N5457 N J Fer 

DIODES 
IN 4092 lA, 100PIV 
I54005 1A,600PIV 
15 4007 1A. 1000 PIV 
RECTIFIER 15A.11300 PIV 

15914 SIL SIGNAL 
IN4148 SIL SIGNAL 
OYAC 28V. 

LINEAR 
555 TIMER 2/5100 
556 DUAL TIMER 95 

565 PLL 95 
566 FUNCTION GEN. 1.75 
567 TONE DECODER 1.75 

TRANSISTOR SOCKET 
TO -5/18 GOLD PINS 

5 51 00 

41 7-S 
LED 

COMMON CATHODE 
COLORHT DEC PT PR EA 

FND 359 RED 4" RHDP 5 95 
FND 503 RED 5" RHDP 11 35 
DL 750 RED 6" LHOP 5295 
XAN 654 GREEN 6" NDP 51 95 
XAN 664 RED 6" NDP SI 95 

COMMON ANODE 
DL 747 RED 6" LHDP SI 95 
XAN 72 RED 3' LHDP 5125 
MAN 72 RED 3" LHDP $125 
XAN 81 YELLOW 3" RHDP S1 75 
XAN 351 GREEN 3' RHOP SI 50 
XAN 361 RED 3" RHDP Sr 50 
XAN 362 RED 3" LHDP SI 50 
XAN 662 RED 6" NDP 5195 
XAN 692 RED 6" SDP 5195 

. XTAL ASE 
Witt en 
Digital its 
Or Clocdar 
Kits to 
from6120:: 
1 'x2"PC Board 
Power Rea: 5 15V (2.5 MA. TYP.) 
Easy 3 wire hookup Accuracy: + 2PPM 

#18 
-1 (Adjustable) 

CompteteKit jÁ85 

Wir & Cal $9.95 
a. 

25 P BRIDGE 
$1.95 ea 

3/S5.00 

OP AMPS 
3/11.00 

301 TO -5 
709 DIP 
709 TO 5 
741 DIP 
741 M -DIP 
741 TO -5 
747 TON 

DISCRETE 
LED's 

JUMBO RED 

10 FOR 1100 
1191 FOR $950 

PC TRIM 
POTS 

25K 6/51 00 
4.7K 6/5100 

SPECTROL 
toK 10 TURN 

95c 
N17.00 

MOLEX 
PINS 

form 
In< .pensive 

Sock era 

100 for 51.25 

Reel o11000 

$8.50 

ORDER BY PHONE OR MAIL 

5/j2 
?heck 

$4.95 

3/11.00 
5 51 00 
5 51 00 
55100 
5 51 00 
5 51 00 
5 51 00 
5 51 00 
2 S1 00 
2 51 00 

12 51 00 
11/5100 
10/5100 
4/5100 

20/51 00 
20/51 00 
4'51 00 

COD ORDERS WELCOME 

Orders Under $15 Add $1.00 .Handllne 
Fla. Res. Please Add 4% Sales Tax. 

D 

ED v v 
97 



BILL GODBOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 : TERMS: Add 50c orders under $10; add postage 

when Indicated. Cal res add tax. Master- 
charge'/BankAmericard call 415-562-0636. 

12U 8A supply 
CB, HAM ...$ 39.95 
+ POSTAGE. Now you can connect CB and ham 
transceivers...auto tape players...portable 
TVs...to your AC house current; also makes a 

superb lab or bench supply. Crowbar over - 
voltage protected, short protection, 0.05V 
regulation, adjustable output 11- 14V, and 
EASY ASSEMBLY--- heat sinks, power transis- 
tors etc. mount on board. A SUPER SUPPLY!! 

5o0*New-SPDT 
ñiñ- $witch 

#SW3 - 95C 

fñl(UII PC mount 

type (bush- 

ing not 

threaded). 
d_` H1915 Includes 

mounting 
a f rame . 

- 
, 5 -r_=` 

I 
'BIG )1 j ACTAL SIZE 

FtID510 COMMON ANODE 950 ea. or 
`FND503 COMMON CATHODE 1O/$8,5O 

CIRCLE 54 ON FREE INFORMATION CARD 

PARTS 
NEW AND SURPLUS PARTS 
IC's -RES -CAPS -SWITCHES 
P.C.BOARDS & CHEMICALS 

COMPUTER PARTS 
ORGAN/SYNTH. KEYBOARDS 

LCD WATCH PARTS 

KITS. 
MUSIC SYNTHESIZER KITS 

KITS FOR MUSICIANS 
AUDIO KITS AND PARTS 

POWER SUPPLIES 
WE CAN ASSEMBLE & TEST 
COMPUTERS & OTHER KITS 

SERVICES 
CUSTOM CIRCUIT BOARDS - 
DESIGN AND FABRICATION 

. CIRCUIT BOARD COOKBOOK 
METAL FAB. & MATERIALS 
CIRCUIT BOARD LAYOUT 

SEND 13¢ STAMP 

UTEP 
DEP.3-BOX 26231 
S.L.C., UT. 84125 

CIRCLE 57 ON FREE INFORMATION CARD 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility tor errors that may 
appear in the index below. 

Free Information Number Page 

Acoustic Fiber Sound Systems 87 
I Allison 85 

40,90 American Technology 92 
4 AP Products 93 

Audio-Technica 16 

62 B&K-Dir. of Dynascan 14 

2 Channellock 32 

30 Chemtronics 90 
CIE -Cleveland Institute of Electronics 72-75 

8 Cobra Div. of Dynascan Cover IV 
36 Continental Specialties 83 

Cowan Publishing 88 

CREI-Div. of McGraw-Hill Continuing 
Education 62-65 

51 Digital Concepts 82 

31 Dynaco 22 
87 Eastern Industries (Gem's) Cover III 
26 Edmund Scientific 116 
67 EICO '8 

E&L Instruments 84 
II Electronics Book Club 29 

EMC -Electronics Measurements 88 
42 EPSCO 86 

5 Fidelity Sound 92 

GFN Communications 31 

13 Grantham College of Electronics 89 
GTE Sylvania -Consumer Renewal 36 

100 I leath 18-21 

61 1 lelectronix 82 
12 Hickok Electrical Instruments 24 

18 Ignition Systems 86 
34 Indiana Home Study Institute 82 
70 International Crystal 94 

JB Electronics 91 

JS&A Cover II, I, 6, 7 

16 Kedman 90 

60 Mallon 15 

74 McGraw -11 ill Books 35 

3 Mountain West Alarm Supply 93 

6 National Camera Supply 84 
National Radio Institute (NRI)-Div. of 

McGraw-Hill Continuing Education 
Center 8-11 

National Technical Schools 52-55 

17,22 OK Machine & Tool 34, 17 

7 PAIA 93 
29 Pearce -Simpson -Div. of Cladding 27 
21 PTS 25 

65,66 Professional Aids 86 

Radio Shack 2. 95 
RCA Distributor & Special Products 91 

35 Rye Industries 82 

28 SBE 5 

14 Sencore 22 
48 Schober Organ 86 
69 Southwest Technical Products 30 

24 Techni-Tool 34 
39 Tektronix 33 
45,44 Telematic-Div. of UXL 26, 89 

20 Tri-Star 32 

25,75 Tuner Senice 23 

64 Vaco Products 13 

41 VIZ Mfg. 85 

59 Vector Electronics 94 

43 Wahl Clipper 92 

MARKET CENTER 
33 Active Electronics 104 

AMC Sales 106 

Amateur Radio Supply 110 

Free Information Number Page 

American Used Computer 110 

American Surplus Trading 112 

53 Babylon Electronics 108 

Karel Bartº 96 

Burdex Security 104 

CB & Uncle Sam 96 

CFR Associates I10 
Command Productions 96 

Cornell Electronics I10 
Dage Scientific Instruments 104 

27 Delta Electronics 114 

Dertronix Organ Products 106 

71 Digi-Key III 
46 Fordham Radio Supply 96 
56 Formula International 101 

54 Godbout Electronics 98 

Information Unlimited 106 

58 International Electronics 105 

9,10 James Electronics 102, 103 

Lab Science 110 

Lakeside Industries 106 

49 Lin 112 

37 Meshna 108 

38 New -Tone 112 

68 Olson Electronics 96 
52 Optoelectronics 97 

Parasitic Engineering 110 

P.P.G. 106 

23 Poly Paks 107 

55 Quest 110 

73 Radio lfut 109 

72 SD Sales 115 

63 JB Saunders 113 

47 Solid State Sales 114 

Speakerlab 104 

15 Surplus Center 104 

19 Trico Electronics 108 

32 TV Tech Aids 106 

57 Utep Marketing 98 

Wersi Electronics 96 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mall to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80302 



TV Games 

Direct / 
Soles Only 

S 3850 \ 1 

USES 6 C SIZE BATTERIES lrvot Included¡ 

JUST SIMPLY HOOK THE OUTPUT LEAD OF THE 
UNIT TO THE ANTENNA INPUT OF YOUR TV SET 
AND YOU'RE READY TO PLAY! 

FEATURES: 
4 Games -Tennis, Hockey, Racquet Handball and Slieole 

Handball. 
' Adjustable tat site. 

Automatic or manual serve. 
' 200 or 400 ball angles. 

Pair of extension control units op- 
tional 13.00 each) 
Auto counter display on the screen 

3 ddferent beeps: 
Ball against bat -high 
beep 
Ball against boun. 
dry -low beep 
Ball out of play -2 low 
beeps. 

TIMER KIT 
Time Controlled from 1.100sec. 

Ideal to be used as time 
delay unit for burglar 
alarm, photo service, 
and other purposes. 
Max. loading 110V, 
2 AMP. Supply voltage 
12-18V D.C. 

PTe0 ELECTRONIC IC TIMER $11.50 each 

COMPLETE ALARM CLOCK 
'4 Digits 0.5" LED with brightness control 

12 Hour display with AM/PM indication 
'True 24 hour alarm with repeatable snooze 
Power failure indication for power interrupt 

MODEL EC 400 

(Not A Kit) 
Only $22gso: 

SASE $17.50eo. 

CLOCK KIT 
MOST POPULAR 
MM531R KIT 

WITH A NEW CASE!' 
Features: 12/24 Hour Display 

50/60 HZ Input 6 Digits Readout 
Kit Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trans 
former, 6 Green Color 0.3" Tube Readouts, 
All Other transistor Drivers and other Com- 
ponents. Special Only S14.95 ea. 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch on Touch Off 
uses 7473 I.C. 
and 12V relay 

55.50 each 

FM WIRELESS MIC KIT 
Transmit range up to 500 ft. 

Easy to assemble 
(Mic Included) 

S4.50 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 
FET Transistor Built-in 

38: 

S POLICE ALARM UNIT 

Electronic Police Siren Kit 
Ideal for use as an 

g - alarm unit. , High output up to 5 
watt at 12V DC supply. 
Can be used witn horn - 
type speaker. 

$14.00 EACH 

MODEL OC 
ALARM CLOCK 

only $19.50 

Kit Includes: TI Alarm clock chip, LD8132 
0.5" Green readouts, PC board with all elec- 
tronic parts, speakers, transformer and 
specially designed case. 

/- 
r 5o?1;;;Y1l. 

T1 -A Y3.8500.1 
(28 pin Dip) 

6 Game, TV Game Chip 
With Data 

Tennis, Squash, hockey, 
practice and two -shoot- 
ing. 

Special Only $11.00 

SW AUDIO AMP KIT 
US 2u LM380 

with VEolume Control 
llllllf POWER SUPPLY 6VDC 

only $5.00 ea. 

COMPUTER KEYBOARDS 

1 E R T Y 0 1 0 P r- W p r'11'Tjf T R T .- r' 
? II:Ese R be : 

Standard Teletype Keyboards with gold 
plated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. 63 Keys - 19.50 

60 Keys - 14.50 

COLOR ORGAN KIT 
Music on Light 

in Colour ! 

W 

º . , 

MC -520 MINI MUSIC 
COLOR UNIT 

Operates in low volt- 
age (9V -24V DC). Can 
control up to 100 low 
voltage light bulbs. 
Light bulbs change col- 
ors to the tones of mus- 
ic. Connect to the 
speaker output of the 
amplifier. 

$10.50 PER KIT 

TV GAME 
MODULATOR UNIT 

FCC Approved 
For channel 3 and 4 

With Occ. 
Coil 

ONLY 

S4.50 

NATIONAL MM 5369 17 
STAGE PROGRAMMABLE 
OSC/DIVIDER generate A 

60 Ht reference Frequency 
with a 3.58 MHZ Cato, TV 
X'TAL in Mini DIP Package 

ONLY 52.25 each 

!%2 CM 

N22° 
2xa CM 

SOLAR 
CELL 

L.g. Slre 53 00 Earn 
195M W. 200M A, a20M V l 

Sme115i,.51 50 Ea.h 
143111w, 100m/A1130%,11 

Don't move ! 

RC-IO2 

LIGHT CONTROL 
SWITCH KIT 

Can control TV, radio, 
lights or can be used 
with the Police Siren 
Kit to form a burg- 
lar alarm system. 

$4.50 EACH 

NI -CD RECHARGEABLE 
BATTERIES 

AA SIZE. 12V . 

C SIZE. I 2V 
51.25 each 

$1.50 each 

ALL GUARANTEED 
BRAND NEW 

19 KEY HEXADECIMAL 
KEYBOARD 

STANDARD SIZE 
KEY TOPS 

WITH 

UNENCODED 
SPST KEYS 

ONLY 59.95 EACH 

SAE DIP SWITCHES 
éjtirregw 

an No 1004 692 a1tsPST Sw 
1008 692 a x5e5 T 5W 

a Toggle sesT Switenes one Mos. DIP 
IB was' Only St 50 ea 

8 Toggle 5P5T Switches on . DIP 
116 penal Only S2 60.. 

I 
4 

MO /ll 
; t 

,1111:11411,- - . 

035 POWER SUPPLY 

POWER SUPPLY KIT 
0.35V D.C. REGULATED 

Uses UA723 and 
ZN3055 Power TR out- 
put can be adjusted 
from 0-35V, 2 AMP. 
Complete with PC 
board and all electron- 
ic parts. $9.50 each 

3 

i 

SOUND CONTROL SWITCH KIT 
Now you can turn 
your lights, radio, or 
even TV on with 
sound. Sensitivity can 
be adjusted. Operating 
voltage from 9-18V DC. 
It is a lot of fun to 
build one. 

$5.50 each 

AUTO ALARM KIT 
Tn, f:nmeligntel Auto 
Metro I an eleclromc, 
yell controlled auto Oro 

lac 
system, normally 

unmd .5 ithin the grove 
bo. .1 an automobile 

Two minut e alter Ming oft the ignition, 
the alarm automatically turns itself "On" 
When the aula is re entered, the horn will 
sound alter a 1015 second entry delay. Tnr 
aulnmobele owner, , by rewiring the ignition 

t 

key. will activate the alarm Once activated. 
the alarm will sound for Iwo minutes below. 
automatically turning oft The alarmthen re 

is ready to again protect Ina ceh,cle 
om unwanted entry 

FEATURES Semple installation 5 wires. 
Automatically tuns On when auto is parked. 
Adluslable entry time, E .tended evil Irme tO 
allow for unrushed exit Irom verfecle, Numer 
ous applications include POleclion of boats. 
campen, traders- motorcycles. ,rucks, Cannot 
be deactivated by "hot ...rig" an auto, Can 
nor be turned oil withoul ignition key, Neg 
alive ground Only 

ONLY 510.00 per kit Completed Unit 516.00 

50 UA PANEL METER 
10 

: wn,a.e,.pntmg 
routgeOBrane 

Only S3.80 ea. 

SUBMINIATURES TOGGLE 

sr( 
SWITCHES 

seDT On'Off 51.30 ea. 

3PDT 
DPDT OnOn f1.50ea 

trv 11 y !Al,,. .,:e::°;1:5:m:Pr,.. 

150UA METER --1 12 
Only ri 

S1.50 ea. ID 

OUAD VOLUME CONTROL 
110 STICK, 

a MR VOlumecol .n one 

.I ntl to the e 
y 

a angle or 
k Perfect. roe . 

amid 57.50 tmOtact On,.l O' 
model r. 

Knob for Joystick SOIL ea. 

COMPUTER GRADE 
_ Q 

FU 
TOR 

ACCIT IT RR 

75V DC 
I 5595 ea 

6000 MFD 
75V DC l 54 00 ea 

PUSH-BUTTON SWITCH 
N/Open Contact. 

Color: Red, White, 
Blue, Green, Black. 

4/51.00 
LARGE 07Y. AVAILABLE 

SOLIO STATE ELECTRONIC BUZZER 
Mini Sire 1".3/4".3/a" 

supply voltage 1 5v -12v 
Ideal 10 Alarm 

or Trine Indicator 

$1.50 each of 2/S2.50 

0.7" Led Clock LI 
Module 

,f -f 18_11..ik.e'"' `1'rILII 
. lai:r n, .'. 

S13.50 EACH 

Digits Alarm Clock 
LT701E, 60 Hz 
12 hr. display. 

LT701G, 60 Hz 
24 hr. display. 

Power Supply 12V AC 
Ideal for panel clock, desk 
clock, or auto clock with 
our time base kit. 

MINIMUM ORDER $10.00. CIllornl. r.Ucante .dd x'11 sales ta.. 
All Odm add toll po.t.ge ro, out ulular.. Oversees eountr e, add 15% of toral Order for punape. 

SEND CHECK OR MONEY ORDER TO: 

114 FORMULA INTERNATIONAL INC. 
WSerC 

12603 CRENSHAW BOULEVARD HAWTHCRNE, CALIFORNIA 90250 
for more ,nloemarron please call (2137 6795162 0 

N STORE HOURS 10.7 Monday - Saturday BANM© 

CIRCLE 56 ON FREE INFORMATION CARD 



%_ CRYSTALS íti _- 
THESE FREQUENCIES ONLY 

Per Frequency Cale Style' 
WA I D00 MHz 44C33 U 55 95 
C424 2 000 MHz 11033 U 55.95 
CY3A 4 000 MHz 14018 U 54 95 
CY7A 5 000 MHz HCIB'U 54 95 
CY12A 10 000 MHz 6018 U 54.95 
CV144 14 31918 MHz HC18U 54 95 
CY19A 18 000 MHz HC18 U S4 95 
CY22A 20 000 MHz HC18 U 54 95 
C7308 32 000 MH7 HC18 U 54 95 

KR -22061(8 Klt 527.95 011-220668 KI1 517.95 

WAVEFORM 

GENERATORS 
88-205 5840 
AR.2206CP 449 
KR 2201CP 385 

STEREO DECODERS 
66.131OCP 53 20 
MR -13100P 3 20 
KR1800P 3 20 
KR -2567 2 99 

EXAR 
MISCELLANEOUS 

66-2211CP 56 70 

8R-4136 99 

x14-1468 3 85 
AR -1488 5 80 
KR -1489 4 80 

06.7708 5 20 

1154195 
0R -5560P 5 '9 

AR -320P 1 55 
KR-556CP 185 
611-2556C13 320 
KR.2240CP 3 25 
PHASE LOCKED LOOPS 
89.210 520 
8R-215 660 
AR 567CP 195 
AR 56701 110 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

156 Spacing -Tin -Double Read -Out 

Bifurcated Contacts - Fits .054 to .070 P.C. Cards 
15/30 PINS (Solder Eyelet) 51.95 
18/36 PINS (Solder Eyelet) 52.49 
22/44 PINS (Solder Eyelet) 52.95 
50/100 (.100 Spacing) PINS (Solder Eyelet) S6.95 

25 PIN -D SUBMINATURE 
DB25P PLUG 53.25 
08255 SOCKET 54.95 

MICROPROCESSOR COMPONENTS 
8080A CPU 
8212 8 Bit Input Output 
8214 Prionty Interrupt Control 
8216 BrDirectional Bus Driver 
8224 Clock Generator/Driver 
COP1602 - with user manual 

CPO'S 

MOP suck, 8008 
Botou spa, sobe 

2504 
25,8 
2519 

2524 
2525 
252' 
2s29 

2,32 
2533 
734, 
'405670 

SR'S 

1021 Dynamo 
Re. 32 BIT 

0e. 40 BIT 

572 Dynamo( 
1024 Disana 
Dual 256 BIT 

Duo 512 611 

Dual 80 BIT 
102+ Seaa 
rito 
16 +Ref 

519.95 6228 System Controller - Bus Driver 510.95 
4.95 MC6800L 8 Bn MPU 35.00 

15.95 MC68201 Periph. Interlace Adapter 15.00 
6.95 MC6810AP1 128 x 8 Static RAM 6.00 

10.95 MC683017 1024 x 8 Bit ROM 18.00 
39.95 Z80 CPU 49.95 

24 95 
19 95 

5 395 
7% 
400 
2 49 

600 
395 
400 
395 
7 95 

6 95 

3 95 

UARI'S 
AY -5.1013 305 Baud 55 95 

2513 

2516 
745387 

RUM 5 

DAR Co, 

cr1 Gen 

1024 Be P,ogrammaoe 

5995 
10 95 

95 

1101 

2101 

2102 

2107 5280 

2111 

7489 

8101 

8111 

8599 

91102 
74200 
93421 

IUKES262 

11024 
5203 
62523 
825123 

1407 

11108 

6301 1 

6330 1 

6331.1 

256 1 

2564 
1074 . I 

4096.1 
256.4 
16.4 
?56 . 4 

256 4 

6'4 
1024 1 

256.1 
256. 1 

76 . 

Ak 
32B 
32.8 
102+ 

7564 F11 
BK ipy 

1024 TnSute&1aMr 
256 Open Cgk(tor Bgwlar 
256 Tn-State BipoW 

RAM 5 

5tmc 
Stan( 
Stmr 
DMa^ 
Star c 

SIN 
Mahe 

Stet ( 

State 
Slav 

$1116 

D 

eRMSOMO 

Fames 
Famas 
Open C 

Instare 

S 149 
5 95 
1 7s 

4 95 
6 95 

2 49 

695 
6 95 
349 

2 25 
695 

3 10, 

S 9 95 

1495 
500 
500 
795 

3 95 

2 95 

2 95 

PARATRONICS 

LOGIC ANALYZER KIT 
1116008 n Feb Popuw Ees-opera. 

Troubleshoot any 

type of digital 
system including 
Microcomputers. 

1 wades IC law« supply 
PC Board case art manuail 

LA100 KIT 5189.00 

Mü061P 350 
MC4016P 1744161 7 SO 

MC14563 350 
MC14562 14 50 

C10059 9 95 

CD -1070 95 

SPECIAL REQUESTED ITEMS 
CD4508 

CD4515 
C04500 
MCM6571 
MCAf6571 

MCM6515 

6 15 825115 25 00 

6 50 SB11 

2 70 0650240 
17 50 11C90 

11 50 050026C0 
17 50 710308 

9 95 

1750 
19 95 

3 15 

10 50 

3341 

9368 
00140817 
1.0110 1.0111 
AY.5-9100 

951190 

695 
3 95 

995 
25 00 set 

1750.4 
1395 

DIGITAL AUTO INSTRUMENT 
SEVEN DIFFERENT INSTRUMENTS! 
MEETS OR EXCEEDS ORIGINAL AUTOMOTIVE SPECS 
Please e Spe *awn one or ese seven models you wan crry 

en ard«.g - mew do not all come es one owl 
E4WA model most be 00,901 seperalery 

TACHOMETER 4 SPEEDOMETER. 
099 MPH 

1 0.9900 RPM 
4. 6 or S Cyanders 

2 WATER TEMP. 
100-250 F 

FUEL LEVEL 
3 Percentage 

Low FuN 100111 

OIL PRESSURE 5 
0 B PSI 

OIL TEMP 
200.350' F 

BATTERY MONITOR 
r -1 Vats From I1-15 VOC 

BRIGHT YELLOW ORANGE 
.3" LED DISPLAY! 

KR wickges case. bracket 104 alt coepaneS - 0018 810 
Notnng else a toy' 12 Von NEG GRD 
DIMENSIONS 4':.4.2 KIT: 549.95 
Aa0 moo 10,.0140,00speed nonsen50' ASSEMBLED: 559.95 

31/2 DIGIT DVM KIT 

This 0- VVDDC 05 per cent 0150] vpimeler features the Motorola 31,Y doe 
DVM chip set It nas a 4" LEO dlsp ay and operates from a single .561 
power supply. The taro Is provided Complete with an miectlon molded black 
plastic case complete with Bezel An optional power supply is available 
which Ins into the same case as the 0-2V DVM 160wing 117 VAC 09e1a1108 

A. 0-2V DVM with Case S49.95 
B. 5V Power Supply $14.95 

VECTOR WIRING PENCIL 
Vector Wen, Pence PI73 consols a a Nand new leat0e'wergre tanner one ouraer 

toa *Nee n used ro gua and wrap Insu47ed w re tee o8 a sett coulee. fro .-rape 
r terminals as,a ied a. rte -punned P P ase n 

rrc 0,10414 Dee ara component leads r4.1, or 

0000m onto component Naas 0 
r5 vec7oafO Connection peN.een 

le,mman are made by Soa4nng ¿porAtI ach 150 n bi rid woe $9.50 

ELECTRONIC `PENDULUM' CLOCK 
Unique Electronic 'Swing' Pendulum 
Real Furniture Quality 

Handicralted Unfinished Wood Case 

Large .7" Hours. and Minutes LED Display 
Alarm Feature 
12 or 24 Hour Mode 
Time Set Push Buttons 
Use Module For Easy Assembly 
Special programed ROM In pendulum 
for animated effect! 

Dimensions - 101/4" a 10,h" x 31/4" 

KIT - UNFINISHED S59.95 
Case Una- +red 

ASSEMBLED - STAINED* S69.95 
'G< Assemr ea 

DIGITAL STOPWATCH 
, 609111 6 Oiga LEO 00919 
. Tines to 59 minutes 59 59 seconds 

Crysie Comforted une Base 

. Three Oroowatcnes n One 
Tones Sng,e Event - spit 6 layar. 

. 50.4 5 . 2 15.90 W. ounces] 
Uses 3 Pence CNN 

Kit - 539.95 
Assembled - 549.95 
Heavy Duty Carry Case 55.95 

Slop Watch Chip Only (7205) 519.95 

REPLACEMENT WIRE 
W36-3.A-Pkg 3 

W36-3-B-Pkg 3 
W36.3.0-Pkg 3 

W36-3-D-Pkg 3 

- BOBBINS FOR WIRING PENCIL 
250 It 36 AWG GREEN 32.40 
250 h 36 AWG RED 52.40 
2501t 36 AWG CLEAR 52.40 
250 It 36 AWG BLUE 52.40 

:;-- 1/16 VECTOR BOARD 
0 I RnM Spacmg P.Panern Pnce .... ... 

P+n xo l w I 2 -Up 

PHENOLIC 6,04456200x6 450 650 1.2 
169644 01444P 450 1-00 J 69 

EPDXY 64444 067 4 50 6 50 2 0' 
04055 84844062 4 50 6 50 256 

169614062 450 1700 504 
169684 062 1550 1900 923 

EPor9 GLASS 169644 06201 4 50 17 00 6 BO 

COPPER ct..0 

1 5a 
3 32 

66 

2 31 

a 53 

876 
6 12 

t HEAT SINKS 

205-C8 9eroarn Copa' Hell sow wet Mack Fonts to. ro 5 S .25 

291..36H k -v Neer S, tin 10 210 Trans., a Rep- a'ms 5 25 

688. 758 e A :411 A mom 51 60 

u 

.J 

BUGBOOK 
Continuing Education Series 

BUGBOOK 16 II -Basic concepts of TTL Logic -over 90 

experiments 517.00/set 

BUGBOOK Oa - Introduces UART - recommended 
for RUT enthusiast 55.00/book 

BUGBOOK III Explores 8080 chip - Introduces 
Mark 80 Microcomputer 515.00/book 

555 TIMER APPLICATIONS SOURCEBOOK WITH 

EXPERIMENTS - over 100 design techniques 55.95/book 

CMOS-51-DESIGNERS PRIMER AND HANDBOOK 
a complete CMOS instruction manual 56.00 

In11D0ucOry 011er - O nooks IW0rm 539 95' 
SPECIAL - 542.95 

HEXADECIMAL ENCODER 19 -KEY PAD 
.1.0 

lr_ . ABCDEF Y r . Return Key 

Optional Key (Period) 
. - Key 

$10.95 each 

CONTINENTAL SPECIALTIES 
PROTO BOARD 6 

515.95 
(6" long X 4" wide) 

Other CS Proto Boards 
PB100 - 4.5" e 6" 5 19.95 
PB101 5.8" x 4.5" 29.95 
PB102 - 7" x 4.5" 39 95 
PB103-9"x6" 5995 
PB104 9.5" x 8" 79 95 
PB203 9.75x644x244 7500 
P62034 - 9.75 x 614 x 23/4 120 00 
nndwn poweo sulxxyl 

PROTO CLIPS 

14 PIN 54 50 

16 PIN 4'5 
24 PIN 850 

Logic Monitor 584.95 
ipr 0r, NIL rat or CMos Pewees 

DESIGN MATES 

DM1 . Circuit Designer 

54.95 
DM2 - Function Generator 

69.95 
DM3 - RC Bridge 

59 95 

115 VAC 

0 Timeband 
DIGITAL ALARM CLOCK $16.95 

24 -Hour Alarm 
"DOZE' Button 
100% Solid State 
Large Red Led Display (.8" high) 

. AMIPM M01gt01 
Seconds Display at touch of button 
SPECIFY BLACK OR IVORY 

QUARTZ DIGITAL AUTO CLOCK 
OR ELAPSED TIMER! 

Elapsed Timer. Rn, Mint and Secs 
12 or 24 It Capacity 
Simple Reset - Start Pulhbunon 
CoMrt1 

pet includes mettle., bucket 
use and all compOnmN nommg else 10 

0. features 5485304742 Larde 4 LED s 

A40-oey Senor Man min per me 'Memel 
5aoery bleu. 12 von 606.0001, WPM., 

Odious s 4 .4 .2 
0 .0 60,6 400 

NMI 
Kit: 529.95 
Assembled: 539.95 

CASE ONLY (includes hardware mounting bracket 03 bese 156.50 

?453e'Ib 

JE700 CLOCK 
bS, 450000a100 cost Model Pak but 

y nun downy Mtn lm unit Ma. luresed *15kí1 case rim el 

meestene cab .2S ,1 11 N11,4esa 
00.-2oh erunrnessr.adaut and the 

i20, MM53141 a.[np 

$17.95 

63 KEY KEYBOARD 

A- . a1 

000165 

to 1 My00am features 63 unen 

codea 5057 keys ullanuned lo 
4,61,100? PCB A.e09so10 
moped reasflc 13 . 4 bake 

Sub most walcatens 

$19.95 
16 LINE TO FOUR BIT PARALLEL KEYBOARD ENCODER 57 95 

JOYSTICK 
These loosl,cis Mature tour 

Potentiometers. that vary re. 

slstance proportional to the 

angle of the stick. Sturdy metal 

Construction with plastics 
components only al the mova- 

ble joint. Perfect for electronic 

games and instrumentation 

51( Pots 56.95 
4 '/.". 100K Pots $7.95 

QT PROTO STRIPS 

.k .. k 
Oi595 

01185 

- w ' 01.598 

.5.14 1'('j14GIlYi 
0' as 

- OT 476 

' 01-355 

Go .- 01 1SR 

01 175 

01 a5 

OT IS 

01 type 
31-595 
01'596 
07475 
01.476 
OT -355 
01.359 
01.185 
01-125 
01-85 
01-75 

moles 
590 
but sing 
470 
bus smp 
350 
bus stn. 
140 

120 

190 

POP 
12 50 

250 
1000 

2 25 

850 
200 
4 75 

3 75 

3 25 

300 

E.perlmentor 300 S 9.95 
Expenmentor 600 S10 95 

DIGITAL CLOCK KIT - 31/2 INCH DIGITS 
4 DIGIT KIT 549.95 4 DIGIT ASSEMBLED 559.95 
6 DIGIT KIT 569.95 6 DIGIT ASSEMBLED 579.95 

This crock features big 374" high Mods fo, mewing n oí11115, audltonunt. 
etc Each drgn is formed by 31 bright 0.2" LED's The clock operates from 
117 VAC, tras ether 12 or 24 m. operation The 6 dlgn verse° es 27' 
374" A 115" and the 4 090 is 18-.314" x 114- Kits come complete with 
all components, case and transformer. 

Specify 12 Or 24 Hour When Ordering 

50.00 Minimum Order - U.S. Funds Only Spec Sheets - 25e - Send 35e Stamp for 19118 Catalog 
California Residents - Add 1% Sales Tao Dealer Discount Arell.ble - Resueel Pricing 

ames 
ELECTRONICS 

1021-A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

All Advertised Prices Good Tuno May 

JE803 PROBE 
flee LoOr Prep, lnoon., Omen n in, m, east pan o .. 
eaespe.-Pe n boite s11a0ung log fa 
nl 011 111L1L CMOS 1e dones Me ee power o 

need' 10 opnale d,fedN 011 01 Me NNW under 
rot drawing a scam 10 ma ma. n uses a tesN3 
readnet to a0d'rNe an, I lnllow'g SIAS es 

ORi 1.1.01.11 

PP.." 
O 

P ase 

59 95 Per Kit 4mpe,ab 
used 

aten OMco 10 + UPP 5 

Ir (Y" a usad al Mp$ Inen or [n[u11 damage 
e re printed circuit board 

CIRCLE 9 ON FREE INFORMATION CARO 

T°L 5V 1A Supply 
Tors Is a otaaare TTL .ewer supply 0se910, 0eu Mawr 
LM309r regu a'or'C to Knew a sod 1 006.0 cunest at 5 

reef ear en 10 more tnmge eu,u o you ov 0rod'g 

ellrem 00 
you need none package uemg the bamIare. 

59.95 Per Kit J 



7400N TTL 
FFe 

5174009 16 5971594 25 
9474004 16 5474609 22 9741546 I CO 

5974024 21 5974706 45 94711554 99 

5474039 16 5974725 39 54741564 99 

5474044 18 9474794 37 94741578 99 

5974056 24 59747414 32 9041609 1 25 

5474064 20 5474751 50 54741618 99 

9174014 79 904766 32 94746638 99 

9174083 25 5674799 $ m 94741614 1 10 

5474098 25 5474806 50 54741654 1 10 

59141014 18 5974824 98 59741559 125 

5474119 30 59716374 70 947416714 5 50 

5974129 33 5174854 69 94741708 2 10 

5474139 45 91744600 39 547/1724 8 95 

904149 70 5474889 350 94741714 150 
5174161 35 5471899 1 49 54741749 I 25 

59741/1 35 5974909 45 94741754 99 

51474206 21 51474919 15 59741764 90 

51474214 33 9174929 49 56741779 90 

51474229 49 5914939 49 58741008 99 

5471235 37 5974949 79 59741814 2 49 

5474254 29 5474954 79 59741829 95 

5474269 29 5474968 89 9041814 195 
56742774 37 9174919 4 CO 59741654 2 20 

6117429N 42 51474+009 I 00 59741/69 15 CO 

5847430.4 29 54741079 39 547/18714 6 00 
51174329 31 54741214 39 514741686 3 95 

5474374 27 59741229 39 59741909 119 
54743814 27 547/1239 50 54741919 1 25 

9474399 25 59741254 60 5117419711 89 

5674409 15 59741269 60 94741936 99 

54744184 89 54741329 I 09 59741944 1 25 
9474429 59 56741369 95 54741954 75 

9474434 75 54741419 1 15 94741964 1 25 
56474413 75 59741419 4 00 597419764 75 

5974459 75 5N741434 4 50 59741986 1 75 

547464 81 9474144 4 50 59741999 175 
5174476 69 5M74145N 1 15 5N74200f4 5 59 

5N74484 79 5N74147N 2 35 588742794 90 

5474509 26 5N741488 27M 5474251N 1 79 

5974514 27 5N74150N 1 00 54742848 6 00 

5N745381 27 5N741514 79 59742854 6 CO 

5N7451N 20 59741539 89 59743679 75 

MANY OTHERS AVAILABLE ON REQUEST 

20^-. Discount for 100 Combined 7400 5 

CD40o1 75 
C' 

' "O S 74ci0M 
C04002 25 C01035 1 85 74C20N 

004006 7 50 CD4040 2 45 74C30N 

004007 25 004042 190 740428 
004009 59 0041N4 1 50 740739 

C04010 59 CD4046 1 51 74074 

C04011 25 CD1047 2 75 740939 

C04012 25 C04049 79 740956 

004013 ,7 CD4050 79 74C1079 

004016 56 C04051 2 95 740151 

C04017 1 35 CD4053 2 95 740154 

C04019 55 004060 3 25 740757 

004020 I 49 C04066 I 75 740160 

004022 I 25 001069 45 740161 

CO4013 25 00107I 45 740163 

C04024 1 50 7214081 45 740164 

C04025 25 001511 2 50 740173 

0*1027 69 C04518 2 50 740193 

004028 165 MCM566 300 740195 

C04029 2 90 740034 39 MU044 
0*4030 65 '40024 55 MC14016 

75 

665 

65 

2 15 

150 
1 15 

3 03 

200 
1 25 

2 90 

400 
2 15 

3 25 
3 25 

300 
3 25 
2 60 

2 75 

2 75 

50 

56 

"dr 
1M301N 35 LINEAR 

15113519 
LM1114X ;65 

1M301CN 75 1M145BC 65 

1M302H 75 LM3701 I I 5 L8115969 95 

LM344H 1 m 1113739 3 25 11415569 1 95 

1M305M 95 16U71N 4 W 1421119 1 95 

LM301CN 35 lM3BON 39 1929U1N 2 95 

1M308N I m 1u 6» 05 1M3o65N 69 

1M31BCN 100 1-.381M 79 1939004 55 

143099 1 10 103849 79 1M3965N 60 

LM31BM 99 NE501A 00 1919119 175 

LM31pCN 1 IS 145108 m LM5556N 1 BS 

16131114 90 NE531N 

1M311N 90 4E5461 
00 
00 

M.5559V 1 00 

1887525N 90 

14318CN 50 9E5401 m 1M7575N 5 25 

1M319N 31 985509 79 60788 4 95 

1M3209.5 35 NE555V 39 16175150 49 

LM320-52 
19320411 

35 NE 5608 5m 
35 8E5668 5 m 

7545+08 39 

7545308 39 

163201.15 
193207.5 

35 6E562B 5 m 
75 985651 1 25 

75453cN 39 

75454CN 39 

L14320T.52 75 NE5359 125 75491C4 79 

114320T 8 75 1485fi6CN 115 7549204 89 

10*3201.12 75 NE5679 195 754040N 89 

1513707.15 75 056N 1 50 RCA LINEAR 

1M320T.18 75 L9709CN 45 CA3013 2 55 

1883231.24 75 047099 29 097023 2 58 

1M7278á 95 1470917 29 C43035 1 48 

1M324N 80 147105 79 063379 1 35 

L84339N 70 147115 39 087056 130 

1631094 95 1M723N 55 CAy059 3 25 

18834084 95 1887339 55 043060 315 

161310tá 95 1M737N 100 C03190 BS 

1M7106.11 95 184738R 1 W 043001 2 m 
1M3406.15 95 1M741E21 35 093082 1 00 

14310u.i 
1143408-21 

95 1M741CN 35 

95 1M741.115 39 

061083 1 80 

043096 85 

1M3101y 75 197479 79 08.1069 7 25 

1M340T.8 75 197178 79 063091 10.20 

1M3401-8 75 L147486 39 0A3102 295 
193107.11 75 108743 39 043127 1 15 

1M3407.15 75 1M130N 90 CA3130 139 

1M340T.IB 75 1141341 119 C/140 125 

1M35oT.14 75 1M10054 I 80 C/'600 1 75 

1M350N @ 1M13174 85 RC4195 3 95 

1NJ51LN 65 1417104 2 95 00<195 3 25 

;;,5 74 L S00 T T L:1i3;' 
,: 

741503 79 7415'4 49 7415153 89 

711504 45 69 

741505 45 
7410'6 49 

0415157 ' 55 

7415167 25 

741508 29 741583 I -5 7415163 25 

741510 29 741565 2 49 '115164 ' 95 

741513 69 741586 74151/5 1.95 

744514 I 75 741590 1 25 '115181 69 

741520 79 741592 1 25 714s19C 65 

741576 19 '41591 125 

741527 39 741595 1 95 
7415191 A5 

'415797 85 

741528 19 '41596 1 89 

741530 79 '41510' 59 

'415193 85 
'145101 1 89 

741532 39 741510'3 59 'I15199 1 L9 

741510 39 7415112 59 '41525' 1 '5 

741551 29 1416'87 '5 
741555 29 '415716 59 

41cK SS 

-'9 
141571 49 L.670 495 

CLOCK CHIPS 
MM5309 6 0.40 BCD ORtpu. Real PW 

MM5311 6 0.98. BCD 010605 12 or 24 four 
39 95 

4 95 

14615312 40,91. BCC 081065 1 P0.5 0404 4 95 

14145314 60'90 12 or 24 four 50p60N/ 4 95 

88810378 4D 01 Alarm 1 PPS Oulou) 6 95 

095316 0880 C no C60 Fdr II'e W'1n 1445641 5S 95( 9 95 

C77001 6CI37 CL ' A '20'24 Hour 5 95 

DATA HANDBOOKS 
7400 P,n out 6 O.5 rrs o 5400,7400 ICS 52.95 
CMOS P.n ou, 6 user r'41'o. or 4000 5e'o6 (Cs 52.95 
L1neor P.0 ow, 6 E o sl U.6cr,pon $2.95 

ALL THREE, HANDBOOKS 56.95 

There is only one I 

_lames 
'ELECTRONICS 

They can try and copy our ad, 
BUT 

They can't copy our service! 

125" d.. .190' der, 

v 

, 00209 Red 1051 6111 Reo 10 31 

A0209 Green J91 
DISCRETE LEDS 

40111 Green 41j1 

6209 Ornge 451 90111 rMOe 451 

90209 rHdr, 4s+ Melu Orange ,s1 

.200' d4 .265- d4 700' 4r. 085' d4 

671 Rm 10'51 80526 Rm 10 SI AC556 Re0 10 51 MV50 Red 6 Sr 

8022 Grxn 411 10526 Gren ,r51 X0556 Green 4 51 

MCn Ter. 4S1 6526 Y°or 451 6556 rNoe 451 4 

8022 01n9e 4 51 AC526 0 roe 4 51 40556 Orange 4 3, 7 16 

55122 RI 451 80526 Cur 4457 6556 Gear 7S) I1,4) 5241.60 

SPECIAL - XC556 Red 100/58.00 1000/S60.00 - SPECIAL 

08707 

IYPL 

MAN I 

MAN 2 
MAN 3 

MAN 

MAN 7 

MAN 7G 

MAN 7Y 

00140173 

Common +none 

5 ' 7 Dot Mon. 
Common Cathode 
Common Cathode 

Common An. 
Common Argo green 

Common yellor 
M n AN 54 Common Anode 

red MAN 74 Common rm Anode 

MAN 74 Commono, Cam00e 

MAN 87 ComCommon Anode 0.9 
MAN IM Common CanoOeyeluy 
04N 1620 Common Anon» orange 

DISPLAY LEDS 
0 
270 ; 95 

300 95 
12531OD 
187 I 95 

300 1 25 

300 1 95 

IDO 1 95 

300 99 
400 99 

300 1 50 

110 99 

300 99 

300 1 75 

TYPE 

MAN 3640 
MAN 4710 

01.701 

01704 
01707 
88688 4740 

01741 

D1 747 

01 750 

01 338 

09070 

090503 
680507 

ñú CTS ATARI GAME BOARDS 
1160. A -8y . 16 

Over 60 eam ren0a00 IC 5 56.95 ea. 
M sc 1'a'O,smrs R»H5r15 ONLY 500 EA 

O,odes Cabs Crystal Sworn etc W M/ABU 

DELUXE BOARD 8 - 11/7 r 18 59.95 ea. 
Over 100 earn reroabie IC 5 ONLY 500E 1 

M < 1ramuors Re00ars 04I1411LE 

Poem Caps Crystal. 544,4,5 LEDS etc 

9p. 

16 p.0, 

18 pm 

n p0, 
14 p0, 

16 pro 
18 pm 

N p, 

B p0, 

M p 
16 p0,0, 

16 Inn 

10 0.0, 

14 pon 

16 p1 
18 p0, 

POLAR(7Y 

Common C4Moce orange 
Coma.. Anode Red 

Common Anode r50 

Common Comore 
Common An00e 

Common Anode Reo 

Common Mode 
Common Anode 

Common Carode 
Common Caho4 
Common Camode 

Common Camod, 
Common Anode 

01338 

1 75 

1 95 
99 

99 

99 

1 50 

2 75 

2 49 

50 

75 

1 00 

NEW AY -3-8500-1 TV GAME CHIP 
$roe drep«p 28 1.00 004 n 1'e 
SHeOabO angles the 5,1 nON10 De battery 

weed am bat 536 Poser. Minimum number 01 

Mlo or mania, 544 5er000 euemal components mooned 
9440,00 sounds for comPre seSNm 

6 Games - tennis honey 
soccer, p 
0000 and Ira Mr pan. 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1 24 25 49 50 100 1 24 

5 17 16 IS .. to D,n 576 

20 19 18 O OOOW» 28 pm 45 

n 21 20 36 pm 60 

29 28 27 40 pm 53 

37 36 75 SOLDERTAIL STANDARD (TIN) 
5 27 25 

30 77 

35 32 
49 45 

530 
35 
30 

52 

5 45 
39 

43 

75 

77 
32 
35 

47 

11 

38 
41 

58 

Plastic Push Button Switch 
18 AWG 5o11d Wife 5" Long 

.56 4420.) X .60 I4/6Á) Mal 71N.ad 

8 AMP @ Volt - 1 AMP O .10 Vo11 

1.9 11UP 

3.188.1 Push On NO 011 59 41 

3 IM 2 Norma, Open 59 48 

J 186 3 Norn,IOI Closed 59 4. 

CLIPLITE 8/S1.49 
LED MOUNTING SYSTEM I 

use with 3(C556 LEDS 

Soeory Cpwt - Red Green Ammer Yebe 

1, 78 pm 

25 1111 O J6 
p0, 

30 40 pm 

42 

SOLDERTAIL STANDARD (GOLD) 
N NM 22'6 PI 37 

36 pr 
43 40 pm 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 
37 7,'" 
71 
JI 

28 pm 
36 pm 

62 40 pc 

MINATURE TOGGLE SWITCH 

5 99 
1 39 

1 59 

$24.95 

25.49 
37 
44 

59 
62 

90 

116 
1 IS 

50 100 

36 

43 

59 

61 

81 

1 15 

1 34 

5 70 63 57 
1 10 1 00 90 0360 154 @ 4009 SCR 

1 75 140 126 C386 354 @ 2009 SCR 

1 75 1 59 145 242320 164 46 2009 SCR 

MOA 980-1 126 @ 509 Re 80105E REC 

51 05 95 85 1.104 980-3 IL I@ 2009 EW 80100E RIC 

534.95 

WIRE WRAP CENTER 
HOBBY -WRAP TOOL-BW-630 

. Battery Operated (Size C) 

Weighs ONLY 11 OunCes 

Wraps 30 AWG Wire onto 

Standard DIP Sockets (.025 inch) 

Complete wnh buds -in D(t and sleeve 

WIRE -WRAP KIT - WK -2-W - - 

Roll 

WRAP . STRIP UNWRAP 
for 30 AWG Woe , 
of 50 Ft White or Blue 30 AWG Woe 

50 pcs each 1", 2", 3" 6 4" lengths - 
pre -stripped woe. 

S11.95 

WIRE WRAP TOOL WSU-30 
WRAP STRIP UNWRAP -55.95 

WIRE WRAP WIRE - 30 AWG 
2511 min 51 25 5011 51 95 10011 52 95 100011 515.00 

SPECIFY COLOR - Whne - Yellow Red - Green Blue - Black 

CUTTER CRIMPER TOOL (CS -8) 
PRer Nose (serrated law) 
Scissors Action Cutting 
6 Bolt Cutlers (4-40, 5-40, 6-32, 8-32. 
10-32. 10-24) 
Crimp Stations (7mm Auto - 22-20 to 

12.00 elect ) 

"Up -Front Wire Cutting 
Scissors Action Stripping (No. 22.20 to No. 10) 

Crimp Stations - insulated (2w-20 to 

12-10 elect.) 
Actual Size - 814" length 

n 

L 

$8.50 

Permacel Electrical Tape III 4."1/.16) 6611 (long) All 013751, 670)00900 

51.25 per roll - S9.95 per 10 roll package 

ZENERS - DIODES - RECTIFIERS 
191E 90115 IN PRICE TYPE 110079 

19740 3 3 403mm 401 00 144005 600 PN 1 AMP 

197616 5 I 4.000 4 100 1144006 800 PM I AMP 

114752 5 6 4000 401 00 194007 1000 PIV I AMP 

19753 6 2 100,. 4 1 00 193600 50 2000 
19751 5 8 4001, 4 100 1161148 75 100 

114959 3 2 4000 III 00 194154 35 100 

169658 '5 4000 410 1144315 75 250 

195232 56 5000 28 154734 56 Ite 

195234 n 2 50011 28 194735 6 2 to 
1145235 .10 50061 78 1144736 6 8 1r 
145236 '5 5000 28 194738 8 2 1e 

IN456 .5 JOm 6 100 1N4742 12 I. 
19458 50 77 6/1 00 144744 15 I. 
154854 '130 lOn 6 100 151163 50 PS 35 061P 

1114001 50 PN 1 AMP 1211 00 191184 100 NV 35 MAP 

164002 ' W P1V 1 AMP 12/1 00 111185 150 INV 35 4.10. 

6504003 300 RV 1 AMP 12 1 OD 1141186 200 PN 5s AYO 

194004 COPS I AMP 12 1 00 161188 400 0.1V 35 MAP 

1 40 1 75 + 10 

159 145 130 
175 I55 140 

JMT221 OPDT on/oli/on 51 95 

JMT223 DPDT on/none/on 51.75 
JMT-121 SPDT on/o11/on 51 50 

JMT-123 SPDT on/none/on 51.25 

DIP SWITCHES 
SP5T 5(115 Amnon 

206-4 4 I p,0, pp 4 sr, c0, unit 11.75 I.. 
206 7 114 p n 8 4 100 411 5 1 95 

206 A .16 on d p, 1 «rich on 52 25 es 

50 PCS. RESISTOR ASSORTMENTS S1.75 PER ASST. 
10 0754 12 081 15 001 19 OHM 12 0014 

ASST. 1 5e 17 OHM 33009 190954 4.014 56 OHM 1/4 WATT 6% 50 PCS. 

68 0114 B2 0080 600 0087 120 000 150 OHM 

ASST. 2 5 0. 190 008 120 004 2'0 0088 730 OHM 390 0H61 1/4 MATT 5% 50 PCS 

470 OHM 560 OHM 660 000 620 9.1.1 10 

ASST. 3 5ea 120 1 so 188 2 25 2 78 1/04 0ATT 5% 50 PCS 

3 30 799 . 76 5 6. 6 8« 

ASST. 4 5ea 629 109 126 159 III I/4 MATT 6% 50 PCS 

729 210 339 396 870 

ASST. 5 5 e. 569 686 529 100. 1706 1/4 WATT 5% 50 PCS. 

1508 180. 2205 270 330 
ASST. 6 5ea 3909 4106 5904 680 820 104 w471 5% 50 PCs 

IM 1 281 1 50 1 BM 11M 
ASST. 7 5ea 2 10 3 3M 3 90 4 70 5 688 1/4 1071 5% 50 PCS 

ASST. 8R Includes Resistor Assortments 1-7 (350 PCS.) S10.95 ea. 
$5.00 61(110010 Order - 56.0 Funds Onh Spec Sheets - 25. - Send 35e Strip fo, /8774 Cetalo0 

Calllorn,a Residents - Add 6% Sales Tat 08+0881 015count Available - 9.1I86 PHe1n11 

James 
ELECTRONICS 

1021A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - 1415) 592-8097 

All Adye0,sed Prices Good TN. May 

CIRCLE 10 ON FREE INFORMATION CARD 

SCR AND FW BRIDGE RECTIFIERS 

CAPACITOR 

TRANSISTORS ^441i9 W40 
P11356` 451 m 044,0? 
490569 41. CO 29440t 

P90569 4 CO 294402 
19174 551 m 21/4403 

7917, 551 m .9. mame 
293404 5K1 CO 

293m- 55100 MGM 
29170 551 CO MOM 
2/4324 f 55 I 1550' 
714325 11 m 295129 
15141 ,11 00 29014 
2.10451 m 265139 
2a5 a 11 m 11452I9 

253906 111 m 14951 
5 3, 44, 00 006e1539 2M11 m 
25.54 351m 2.0432 Mm 
24412' 10 310D 

PRICE 

10100 
10 1 00 

10100 
6/100 

15/1 m 
12000 

20 100 
28 

28 
28 

28 
28 
28 

160 
1 70 

1 50 

I80 
320 

50 9011 CERAMIC 

DISC CAPACITORS 

1.9 10.49 50 100 1.9 

10 of 05 04 03 001a8 05 

22 81 05 04 03 0047PF 05 04 035 

47 05 04 03 01R8 05 01 035 

100 of 05 01 03 022P8 06 135 D4 

120 id 05 01 03 0470 06 05 04 

470 pf 05 04 035 IRB 11 09 075 

100 0011 611.471 11161 CAPACITORS 

001111 11 10 07 072717 13 11 

0022 12 10 07 047,1 21 17 

001771 12 10 07 11111 27 23 17 

Olm, 12 10 07 am, 33 27 22 

289. DIPPED TAN7A1U61$ Isom WACIT0R5 
135V 28 23 17 I 5A50 30 26 21 

751350 28 n 77 2 225V 31 27 22 

227359 28 23 17 3 3,255 31 27 22 

331355 28 23 17 4 7,250 32 26 23 

477759 28 23 17 6 8/250 16 31 25 

68.150 18 23 17 10259 40 35 29 

0/756 28 23 17 15255 63 50 40 

M(MATURE ALUMINUM ELECTROLYTIC CAPACITORS 

ArM( lead Radial 104 
47/526 15 13 10 47255 IS 13 10 

I 0/509 16 71 11 41/509 16 14 11 

331505 15 13 10 10186 15 13 10 

4 7/250 IS 14 12 1 0 259 16 14 II 
10r259 15 13 10 1 01509 16 14 11 

101509 16 14 12 4 7/160 15 13 10 

220258 17 15 17 4 7/250 15 13 10 

22/50V 24 20 II 4 7/509 16 14 .11 

47 259 19 17 15 10'16V 14 12 09 

47/50/ 25 21 19 10259 15 13 10 

100125V 24 20 16 10 500 16 14 12 

100 509 35 30 29 47/509 24 21 19 

220256 32 28 25 1001160 19 15 14 

220509 15 41 36 100259 24 20 19 

42025V 33 29 27 1061509 35 30 26 

1000/16V 55 50 15 220/169 23 17 16 

2200169 70 62 55 470259 31 .28 26 

61 95 

1 95 

1 95 

4900 
t s, m 
451 m 
40 m 
411m 
451 m 
; 11 m 
Mm 

45t CO 

tslm 
sM CO 

54, m 
511 m 
SSl CO 

5t7 m 
sf, m 

CORNE- R 

10-49 50-100 
34 035 

08 

13 



TTL 7400N TTL LOW POWER SCHOTTKY CD4024BE .67 

SN7400N .13 SN74125N .40 
SN7401N .14 SN74126N .40 
SN7402N .14 SN74128N .59 
SN7403N .14 SN74132N .69 
SN7404N .17 SN74136N .59 
SN7405N ,17 SN74141N .88 
SN7406N .25 SN74142N 3.70 
SN7407N .25 SN74143N 3.98 
SN7408N .17 SN74144N 3.98 
SN7409N 17 SN74145N .69 
SN7410N .14 SN74147N 1.58 
SN7411N .20 SN74148N 1.19 
SN7412N .21 SN74150N .95 
$N7413N .39 SN74151N .61 
SN7414N .64 SN74153N .61 
SN7416N .24 SN74154N .95 
SN7417N .29 SN74155N .70 
SN7420N .14 SN74156N .64 
SN7421N .20 SN74157N .59 ' 

SN7422N .20 SN74159N 2.50 
SN7423N .25 SN74160N .85 
SN7425N .25 SN74161N .85 
SN7426N .22 SN74162fJ .85 
SN7427N .25 SN74163N .85 
SN7428N .28 $N74164N .98 
SN7430N .14 SN74165N .97 
SN7432N .23 SN74166N 1.09 
SN7433N .30 SN74167N 2.75 
SN7437N .21 SN74170N 1.69 
SN7438N .21 SN74172N 8.75 
SN7440N .14 SN74173N 1.24 
SN7442N .37 SN74174N .94 
SN7443N .68 SN74175N .84 
SN7444N .85 SN74176N .77 
SN7445N .65 SN74177N .76 
SN7446AN 70 SN74178N 1.19 
SN7447AN .67 SN74179N 1.49 
SN7448N .69 SN74180N .67 
SN7450N .14 SN74181N 1.94 
SN7451N .14 S V74182N .59 
SN7453N .14 SN74184N 1.75 
SN7454N .14 SN74185AN 1.74 
SN7460N .14 SN74186N 6.95 
SN7470N SN74188N 2.98 

SN64LSOON .23 
$N74LS01N .23 
SN74LSO2N .23 
SN74LSO3N .23 
SN74LSO4N 28 
SN74LSO5N .28 
SN74L$08N .23 
SN74LSO9N .23 
SN74LStON .23 
SN74LS11N .23 
SN74LS12N .25 
SN74LS13N 65 
SN74LS14N 1.35 
SN7aLS15N .23 
SN74LS20N .23 
SN74LS21N .23 
SN74LS22N .23 
SN74LS26N .37 
SN74LS27N .27 
SN74LS28N .30 
SN74LS3ON .23 
SN74LS32N .33 
SN74LS33N .37 
SN74LS37N .37 
SN74LS38N .37 
SN74LS4ON .27 
SN74LS42N .89 
SN74LS47N 1.10 
SN74LS48N 1.10 
SN74LS49N 1.10 
SN74LS51N .23 
SN74LS54N .23 
SN74LS55N .23 
SN74LS63N 1.75 
SN74LS73N .45 
SN74LS74N .45 
SN74LS75N .65 
SN74LS76N .45 
SN74LS78N .45 
SN74LS83AN 1.39 
SN74LS85N 1.60 
SN74LS86N .48 
SN74LS9ON .89 
SN74LS9 IN 1.15 

SN74LS174N 1.25 
SN74LS175N 1.25 
SN74LS181N 3.30 
SN74LS190N 1.80 
SN74LS191N 1.80 
SN74LS192N 1.80 
SN74LS193N 1.80 
SN74LS194AN 1.30 
SN74LS195AN 1.30 
SN74LS196N 1.40 
SN74LS197N 1.40 
SN74LS221N 1.30 
SN74LS24oN 2 50 
SN74LS241N 2.40 
SN74LS242N 2 40 
SN74LS243N 2.40 
SN74LS244N 2.50 
SN74LS247N 1.30 
SN74LS248N 1.30 
SN74LS249N 1.30 
SN74LS251N 1.50 
SN74LS253N 1.50 
SN74LS257N 1.40 
SN74LS25BN 1.40 
SN74LS261N 2.95 
SN74LS266N .55 
SN74LS279N .75 
SN74LS283N 1.35 
SN74LS290N 1.30 
SN74LS293N 1.30 
SN741S295AN 1.75 
SN74LS298AN 1.75 
SN74LS324AN 2.25 
SN74LS352AN 1.45 
SN74LS353AN 1.70 
SN74LS365AN .69 
SN74LS366AN .69 
SN74LS367AN .69 
SN74LS368AN .69 
SN74LS375AN .75 
SN74LS386AN .59 
SN74LS395AN 1 95 
SN74LS670AN 2.75 

C04025BE '.17 
CD4026BE 1.39 
CD4027BE .39 
CD4028BE .75 
CD4029BE .79 
CD4030BE .37 
CD4033BE 160 
CD4034BE 2.95 
CD4035BE 99 
CD4040BE 99 
CD404 IRE .67 
CD4042BE .63 
CD4043BE .45 
CD4044BE .45 
CD4046BE 2.45 
CD4047BE 2.45 
CD40498E .37 
CD4050BE .37 
CD40518E 1.15 
CD40528E 1.15 
CD4053BE 1.19 
CD4055BE 1.29 
CD4060BE 1.40 
CD4066BE .59 
CD40688E .24 
CD4069BE .24 
CD4070BE .24 
CD4071BE 24 
CD40728E .29 
CD40738E .29 
CD4075BE .29 
CD4076BE 1.05 
CD4078BE .24 
CD4081BE .24 
C04082BE .29 
CD4085BE .75 
CD4086BE .75 

CD45028E 1.15 
CD4507BE .52 
CD4510BE 1.05 
CD4511BE 1.25 
CD4512BE 1.15 
CD4514BE 2.50 
CD4515BE 2.50 

CMOS 
.26 

$N7472N .25 SN74190N 1.04 
SN7473N .29 SN74191N 1.04 

SN74LS92N .85 
SN74LS93BN 

CD4516BE 1.10 
CD4518BE .90 

SN7474N .29 SN74192N .84 
.85 

SN74LS95AN 1.50 CD4000BE .09 CD4519BE .79 
SN7475N .46 SN74193N .84 SN74LS96N 1.65 CD4001BE .18 C04520BE .79 
SN7476N 30 5N74194N .89 SN74LS107N CD4002BE .13 CD4522BE 1.98 
SN7480N .35 SN74195N .54 

.45 
SN74LS109 50 CD4006BE .99 CD4526BE 1.50 

SN748 IAN 95 SN74196N .87 SN74LS112N CD4007BE 17 CD4527BE 1.50 
SN7482N SN74197N .73 

.45 
SN74LS113N CD4008BE .80 CD4528BE 1.20 .55 

SN7483AN .65 SN74198N 1.64 
.45 

SN74LS114N CD40096E .37 CD4531BE 1.25 
SN7484AN 1.50 SN74199N 1.64 

.45 
SN74LS122N CD4010BE .37 CD4539BE 1.20 

SN7485N SN74221N 1.14 
.89 

SN74LS123N CD4011BE .18 CD4555BE .75 .84 
SN7486N .30 SN74246N 1.95 

.99 
SN74LS124N 1.95 CD4012BE .17 CD4556BE .75 

SN7489N 1.85 SN74247N 1.70 SN74LS125N CD4013BE .37 CD4585BE 1.80 
SN7490AN .43 SN74248N 1.75 

.75 
SN74LS126N CD4014BE .89 74C85/40085PC 120 

SN7491AN .59 SN74249N 1.75 
.75 

SN74LS132N 1.19 CD4015BE .89 7aC160/40160PC 1.50 
SN7492AN .44 SN74251N 1.05 
SN7493AN .44 SN74265N .85 

SN74LS136N .50 
SN74LS138N 1.25 

CD4016BE .37 74C161/40161PC 1.50 
CD4o17BE .94 74C162/40162PC 150 

SS7494N 69 SN74278N 1.99 SN74LS139N 1.35 CD4018BE .99 74C163/40163PC 1.50 
SN7495AN .67 SN74279N .57 SN74LS145N 1.19 CD4019BE .42 74C174/40174PC 1.40 
SN7496N .65 SN74283N 1.39 SN74LS151N CD402oBE 1.04 74C175/40175PC 1.40 
SN7497N 2.50 SN74284N 4.50 

.99 
SN74LS153N CD4021BE .99 74C192/40192PC 1.50 

SN74100N 97 SN74285N 4.50 
.99 

SN74LS155N 1.45 CD4022BE .89 74C193/40193PC 1.50 
SN74104N .42 SN74290N .85 SN74LS156N 1.45 CD4023BE .18 74C195/40195PC 1.40 
SN74105N .42 SN74293N .83 SN74LS157N .99 

MOS AND BI -POLAR MEMORIES SN74107N .28 SN74298N 1.64 SN74LS158N 1 10 
SN74109N .47 SN74351N 1.92 
SN74110N .52 SN74365N .65 
SN74111N .69 SN74366N .65 
SN74116N 1.50 SN74367N .65 
SN74120N 1.40 SN74368N .65 

SN74LS160N 1.50 
SN74LS161N 1.50 
SN74LS162N 1 50 
SN74LS163N 1.50 
SN74LS164N 1.60 

C1702A (1 Microsecond) 8.95 
256 X 8 EPROM 

C1702A (1.5 Microsecond) 5.95 
256 X 8 EPROM 

SN74121 N .34 SN74390N 1.40 SN74LS168N 2.25 C2708 1K X 8 EPROM (450 NS) 49.00 
SN74122N .38 SN74393N 1.40 SN74LS169N 2.25 8080A 8 Bit MOS Cpu (2 Microseconds) 14.95 
SN74123N .48 SN74490N 1.90 SN74LS170N 2.70 2102-1P 1K Static Ram 1024 X 1(450 NS) 2,50 

3342PC Quad 64 Bit Static Shift Register 4.50 
3347PC Quad 80 Bit Static Shift Register 4,50 TEXAS INSTRUMENTS DATA BOOKS 3341APC 4 X 64 MOS Filo 1 Mhz Shift 4.50 

STK NO. DESCRIPTION PRICE Register 
LC81011 Understanding Solid State 2.95 TMS0117NC Decimal Arithmetic Processor 10.00 

Electronics LCM1001 Microprocessor Learning 149.95 
LCB 1891 Software Design for 12.95 Module 

Microprocessors TMS4024NC 64 X 9 Filo 8,95 
LCC4041 Power Data Book 3.95 TMS405ONL 4K Dynamic Ram Plastic 300NS 6.95 
LCC4112 TTL Data Book 4.95 (18 Pin) 
LCC4131 Transistor and Diode Data Book 4.95 TMS406ONL 4K Dynamic Ram Plastic 300NS 6.95 
LCC4151 Linear and Interlace I.C. Data Book 3.95 (22 Pin) 
LCC4200 Semiconductor Memories Data 2.95 AY5-1013P 8 Bit Uart 6.95 

Book Semi 4804A 4K Static Ram 1024 X 4 (450 NS) 14.95 
LCC4230 Optoelectronics Dala Book 2.95 Single 5V Supply 
LCC4241 Linear Control Circuits Data Book 2.95 93415PC 1K Ram 40 N$ Open Collector 11.00 

FAIRCHILD DATA BOOKS 93425PC 1K Ram 40 NS Tri-State 11.00 
AM29010C 4 Bit Bi-Polar Microprocessor 31.50 Power Data Book 3.00 Slice 

BI -Polar Memory Data Book 2.50 AM2902PC Carry Look Ahead Circuit 3.18 
Linear Integrated Circuit Data Book 2.95 AM2905PC Quad 2 Input Bus Transceiver 8.10 
Low Power Schottky 1.75 AM2907PC Quad Bus Transceiver with Tn- 7.00 and Macrologic TTL Stale Receiver and Parity 
Interface Data Book 1.00 AM2909PC 4 Bit Cascadable Microprogram 7.15 

Raytheon Linear Integrated Circuit Data Book 1.50 Sequencer 
AM2918PC Quad Deregister with Standard 4.32 

Solid Siete Scientific CMOS'B' Ser les Data Book 2.50 and Tri-State Outputs 
F8 Kit 8 Bit Microprocessor Evaluation 185.00 Unttrode Semiconductor Data Book 4.95 Kb With Software 

STANDARD MICROSYSTEMS "ONLY MAJOR MANUFACTURERS SUPPLIED" COM2502 8 Bit Uart 7.95 
COM2601 Universal Synchronous 23.50 

Recevier Transmitter 
"This is a partial listing. Our complete catalogue lists many 
more device types & series which are available" "Our 

COM2017 8 Bit Uart 8.50 quality cannot be surpassed". 

Active Electronic Soles Cor 
P.O. BOX 1035 

Telephone Orders 81 Enquiries 
MINIMUM ORDER $10.00 
NOW IN CANADA 
2 Locations 

5647 Ferrier sf. 
Montreal, Oueb 
Tel.(514) 735-64 

FRAMINGHAM, MASSACHUSETTS 01701 
(617) 879-0077 New Cataloge available on request 

ADD $1.00 TO COVER POSTAGE & HANDLING 
44 Faaken Dr -Unit 25 Canadian cuetomeno add en additional 

ec Readale, Ontario 30% for duty and handling. All 
29 Tel,(418) 677-1287 federal and provincial sales taxis extra. 

P 

U.S. GOV'T ELECTRONIC SURPLUS 

Nedenellt Known World Famous SURPLUS CENTER offer* 
finesf, most e.Mn.ive, Government Surplus electronic units and 
components et a fraction of Melt original acquisition cost. 

AUTOMATIC BATT. CHARGER 
( ITEM #11.011 I - - Charges 12volt 

batteries at 2 -ampere rote. Tunis off 
when battery reaches full charge, turns on ewe..1 when battery is low, automatically. Cm 
be mounted permanently in engine 

$12.95 ( 3h lbs. I compartment. SSS" a 344" x 2'A ". 

SNAP -AROUND VOLT -AMMETER - 
(ITEM 1711071 ) - "MINIPROBI" clamp 

type AC ammeter -voltmeter, Small enough to carry 
a7 in shirt pocket. Will measure 0 to SO.amperes, 0 \ 

to 2S0 -volts. Furnished with test leads. Overall 
size 4.1(2' x 2-3/4" t 1". (I lb. I List $13.00 $22.95 

40Ll;' 
mSTANDARD 

DIAL TELEPHONE 

.. I ITEM #7tS) Some os used on comer 
tn` - cial systems in U.S.A. Use os extension to private 

system. Connect several together for local 
intercom system. Instructions furnished. 

$8.79 Original Cost $24.60 ) 9 lbs. I 

RUNNING TIME METER - -- 
( ITEM 17151 I - - Record number of operating Mal 

hours of electric lights, electrical devices such os 

refrigerators, furnaces, etc. Records total hours, 
tenths and huidredths to 9.999.99 hours. For "Ft $29.00 
I IS -colts, 60 -cycles. 4Vn" t 3" . 2h' 1 2 lbs. ) $4,39 

Correspondence 1p - SPECIAL SALE - 

Course In 
ELECTRICAL Prepaid ie U.S.A. $11.79 ' 

ENGINEERING Outside U.S.A. $12.79 
( 1118 591$1 I - - Technical training at low cost! Lincoln 

Engineering School suspended Correspondence Course because of 
rising costs. Limited number of Electrical Engineering Courses ore 
available without exams and grading services. Consists of fifteen 
lesson books, each with associated exams and stondord answers. 
Book showing how to build prize-winning Nome Experimental 
Laboratory Bench included of no extra cost. 

ALL ITEMS SNIPPED F.O.B. LINCOLN, MERR, 
QIIWNB1 

Order Direct From Ad - - Send For FIEF Cetebg 

SURPLUS CENTER 
DEPT. RE -057 LINCOLN, MEBR. í15g1 l 

CIRCLE 15 ON FREE INFORMATION CARD 

BUILD YOUR OWN SPEAKERS 
AND SAVE UP TO 50%. ,ir 

Send Inc our tier tail packed 00 page r dialog manual nod 
learn how to assemble who own multi elenenºIere0 
speakers lion, Seldlcn el corn curs Our locoing inl Ludes 

chapters on design snostic, boo oven enclosu.es. 
~doges. coolers tweeters and IMF, lode Iona, 

SPE AKE RL AB 

Oepl RE -A 5500 35tÁ N I 

Seallie Washington 98105 

COLOR bar generator, 16 different patterns with 
single MOS IC. Complete, detailed plans $2.00. 
TV tennis game plans $2.00. ARS SYSTEMS, 
PCB 61922, Sunnyvale, CA 94088 

FREE KIT Catalog 
STOP! Take a minute d let us send Contains 
our latest kit catalog. If you like, TEST & 
mend us the name k address of a EXPERI- friend who may also be interested MENTER'S and we'll include to you our booklet EQUIP. "How tobucid-electrons* thermometer" 

DAGE SCIENTIFIC INSTRUMENTS 
054R LIVERMORE VERMORE CA 94550 

Burglar .Smoke 
Fire Alarm Catalog 

Billions of dollars lost annually due 
to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service. 

Burden Security Co. 

Box 82209 Dept. RE Lincoln, Ne. 68501 

104 
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INTERNATIONAL ELECTRONICS UNLIMITED 
10% OFF WITH $25 ORDER 
15% OFF WITH $100 ORDER 

If 
e e 

CALCULATOR KIT 
LITRONIX 1602 MEMORY 

FULL ACCUMULATING MEMORY/- 
41(140 s1O. 0 AND 4441000444100044 

Rlr - 
7489 s 1.79 
64 bit ROY TTL 16 pin 

CHIP IHISEDISCOUNTSAPPLY TO 101.41 .9111010.48 All POCINI1 +,01010 waw.NG 401. -ors. 
01 ORDER - SPECIALS INCLUDED 

TTL 

¡® II41¡ 
.O 

011(nUNI5.0401.01ASO111101. /Rlr 
ANIONS01024 PCNNI. 11D Clhrs 124125. 1110111 n15UNG 
010.1 11011 \Ile 

TV GAME 
AY -3-8500-1 

Six 
7450 .13 7451 .17 741 s) 41 

sou. RE ROOT 
1111110045 WI/0140010 P41sUNG-00 NVLIN 

games with scoring 
7401 .16 7453 .17 74154 110 

4 
. 

and sound $24.95 
7402 .Is 7454 -11 74155 97 AR1 It LOGIC - 

11010U 1111. PROM I.16 it 40011C .cnINI Ma,I. 
7403 .15 7440 74156 .97 FLOATING O/CIMAL KEYBOARD---- (]DODO 
7404 7464 .35 74157 141 rre H anillO°ING 104 1011 5010.1IC 01(1 a .16 .99 

.35 7405 .N 7085 7415. 1.79 CALC. KIT ONLY 59.95 Own 4c4Uea. 10 BUS 130)00 
1111Ú4o 

1401 .20 mo 30 74160 1.23 
7407 .38 7472 .38 74161 .97 ADAPTER .60Ha $3.95 

orunow 5.411- 
1 Or Or1411ow n Dnr1A1, 1111 caul 1.11 

IN CAS4 01 OO MK/NI.. I 0/111 . 11 10 111010 
2 SLIDE SN íaoa© 
3.. 1 311.. 

99 t 

7401 .18 7473 .35 74162 1.39 USING 111 01111110100 41104 n 13e1011:1 Fx i. 
AUTOMATIC TIMIOUT TO 3Ár[ a*TTeRlas 

1221 1 1 

7409 .19 7474 .x 74163 1.09 
9 MAN 3 M 7410 .18 7475 .41 74164 .99 

7411 .25 176 .38 71105 
7414 45 7485 .84 74170 1.10 

CYOf 
4001.4 . x 40191 I. r14066 4 .09 

1001, 
25113 $ 2.95 CALCULATOR PC BOARD 

7416 .35 7183 , 74170 1.49 
7416 7186 .25 74173 1.49 

.25 40104 1.72 40604 .44 
40029 .2S 40114 1.18 40694 .M HEX 32-bitSTATIC EMIR 

DISPLAY 
.35 

Tan ,)5 7419 its 74174 1.27 
4116.4 1.35.94 w 40124 ;14 .x 
40074 4013* 

REGISTER 99 e 
I 

.a.wA+.. 1420 ,16 7490 .43 74175 .97 .26 .25 40711 .35 
40084 1.52 4024* "'IT REGI 

7422 -90 7491 .75 74176 .89 

7421 ,29 7412 .4° 74171 .M 

.89 40711 .39 
40091 .57 40254 .25 40754 .19 01015011 1024 441 .c cum. d 1n. 

°0'^ 3425 .27 7493 .Y 14180 ,90» 40104 .54 401;4 .59 40704 .35 
40114 40164 

1.75 
01015016 500/511 bit den. 

7427 ,27 7491 .71 74181 145 ,98 40814 ,15 
40124 40104 8 pin 1.59 733 7427 .29 7495 ,79 4187 . 

7410 .20 74% .79 71101 1.9090 

.44 45114 154 
40111 .45 4015* 1.27 45101 1.56 
40144 3.27 40404 15.51 

SI51/40/5 Quid 256.1 95 

m1 1+04 1024 bit Iliplel.d den DIFFERENTIAL VIDEO 117 LT 711 to M 741.5 20 1'3" 
t. to .pin 195 .59 

)417 u 7410544 1+127 5.751.17 
7440 74107 74190 1.15 

4ots4 1.27 40424 
40194 .49 4049/1 .59 

AMPLIFIER 

LINEAR CIRCUIT* 
.25 .14 

7441 74121 .38 74191 1.25 
40174 1.01 40504 .59 ALARM CLOCK CHIP .15 

7441 .h 74122 .38 74192 .95 
4101537544 4-6 digit. 12 hour, 60111 

7442 .59 74123 .65 74193 .AS 74A00 .19 74( 74 1.04 4( 161 2.49 snow.. .10101. brightness ronlrol Tapa- 100 Po. V Reg (super 723) TOS S .71 

7443 .73 74125 .54 74194 1.25 
1.34 %4( 161 2.66 

7i(02 4( 
Min, alarm lone outpul 24 pin DIP 13.95 301 Hi Peel Op Amp .nDIP TO -5 .29 

7444 .73 74126 .5/ 74195 .741.13 
7445 .73 74132 .09 74916 1,25 

.44 707 74( 104 166 
74C OP ,68 "4(151 2.42 74( 111 122 

102 Volt follower TO -5 .51 

104 Neg V Reg 105 .80 

7446 .81 74141 1.04 74197 .73 
74(10 .35 74( 154 115 74C 19% 126 64444 

T4ALUYI 

r 
-TOE KIT M19.95 y,5 P« V Rig i05 .71 

7447 .79 74145 1.04 74198 1.73 
74( t0 .3S 74( 157 1.74 80( 95 1.IS r 6..01 NT."w 101 Op AMP (super 741) mDIP 104 .26 6.48.4NA06 

4111%óm NMtIm 
101 ,1 W 7401 .79 74150 .97 74199 1.69 

/1(42 1.41 74(160 2.48 800 4- .96 ci awn 
616 Me 1 w ITS LI.4 1.18 Win" Po, Op Amp mDIP 105 .89 

7450 .17 74151 .79 74200 5.45 
712; l 1.04 7J( 161 149 

on 
u1+ NV udd w Ned eV n,1 aw My raw .n ow 0 64 814 le 

30914 SV IA regulator TO -3 1.75 

310 V follower Op Amp enDIP 1.07 

LOW OWEK 311 Hi pied Comp mDIP T05.95 
- 

74(00 .A 74(51 .A 74190 1.40 
MULTIPLE DISLAYS 
66611 I digs IY' od 1.79 LID 

319 Hi Speed Dual Comp DIP 1.13 

1101 erg Reg 5. 12, 10-220 139 MM5369 Divide. mDIP $2.35 74102 .29 74155 .79 74191 3.20 HP 50e1 s sail 11 red 110 1.49 Crystal 3.58 MHZ color TV 51.50 1101 %re Reg 5.7. 11 104 1.39 
74(03 .23 74(71 .19 74(93 1,50 
74(01 

7405 Ill rrKhlon Timer DIP 1.70 

2102 ,29 74171 .45 74195 1.50 
74106 .79 74173 .56 74104 2.25 

TIP A81- 4 child 11 red 110 115 
324 Quad Op Amp DIP 1.52 

74(10 74174 741144 42%. 1.79 1024 bit static RAM 16 pin 339 Quad Comparator DIP 1.51 .29 .54 
74120 .29 74170 .75 741165 210 

51.415.09 9 digl..!' R+ dui h 
- - 140k P« V erg ISV, 6V, BV, 134, 

- - 

LED DISPLAYS 74130 .29 741.115 1.4" $1.49 154, 18V, 2441103 1.69 

74(42 1.39 74(08 .65 MAN / 51Á3 DL33B .45 1702A 
3401 Pen V res (55', 69, 84. 124, 

151, 184, 24V) 16220 1.49 
LOW POWER SCHOTTKY MAN.2 3.93 DL33- .35 2048 bit static PROM elect. 372 AlIF Strip selector DIP 2.93 
74(500 .36 74(532 .11 741595 209 MAN 5 2.25 01110. UV ears. 24 pin 173 AM/FM/560 Strip DIP 2.42 
74(501 .36 74(540 .4S 741S107 .59 MAN 7 1.417 DISCRETE LED'S 376 P« V Reg mDIP .66 
74(504 .14 74(542 1.40 74(5164 101 180 2» Audio Amp DIP 1.10 
741500 .38 74(574 .59 74(5193 2.20 NAN 8 2.25 ME 4 29 $6.95 380.8 .6w Audio Amp mDIP 1.25 
141510 .34 74(5911 1.30 14(5191 110 MAN 66 2.25 MV I OB .25 - Yl to Noise Dual 01.+010 DIP 1.75 
74(520 36 741593 1.31 MAN 72 1.25 MV50 .12 let~ lea -nwwww,-g 

381 to Noise Dual prearnpDIP 
MAN 3620 1.50 NSL100 .12 - ° 531 High Slew role Op Amp 4.95 

HIGHSPEED FND 359 .951 540 o... dike. 10.5 295 
74H00 .25 74°12 .25 14H11 .25 

FND 500 1.89 MVS020 ' 550 Pick V Reg DIP n 
741101 .25 741110 .25 74H61 

555 Timer mOIP .45 
741101 ,15 741110 .25 7411 74 .r 
14H04 74H50 74H101 .58 

FND 507 .95 RED 15 
DL1 OA 2.19 CLEAR .1 S 

.,. =,_"-: Dual sLo Timer DIP lira 
Phase DIP 139 

1a 
.25 .25 

141152 7411107 -50 
IC Ma.4oeo ARp Looked Loop 560 

)41110 .25 
741111 74H53 7411103 40 MEMORIES 

Ac0e.nmade W 
S 14 pin 1'd 562 Phase Locked Loop DIP 139 

,15 .25 

741110 711155 .25 7411106ab .25.72 1101 156 bit RAM MOS 14 pin 1.39 
een. hole. 1/16- ~nob; 

Oder) copper 1ó1e%. 15/14-.47/14- *1.*002. 
545 Phase looked Loop DIP TO -5 1.18 
566 Function Gen mOIP T05 1.95 

14H21 15 741%0 .25 7411101 .72 1103 1024 bit RAM 0405 dynamk 18 pin 1.95 547 Tone Decoder mOIP 1.95 

CENTRAL PROCESSING UNIT 1702.8 2044 bit PROM static electrically 10.95 709 Operational AMP TO -5 or DIP .24 
SCHOTTKY programmable US .,41461. 24 pin 710 HI Speed Yoh Comp DIP J5 
74500 .59 74500 .98 74522 .45 2102 1021 bit RAM static 16 pin 1.95 8008 $19.95 711 Dual Difference Compaq DIP .26 
74502 .S9 74510 .65 74512 51 5203 104 big PROM stalk ektlocally 10.95 723 V Reg DIP .62 

7450) .S9 74610 .89 74574 .60 programmable UV erasable 24 pin 8080 A $19.95 733 Dill. video AMP( 1O -S .M 
74504 .72 5240 1024 bit RAM 0405 dynamk 14 pin 1.95 7)9 Dual lb Pert Op Amp DIP 1.07 

IC SOCKETS 52111 1024 big RAM 5105 dynamic 16 pin 1.95 741 Comp Op Amp mOIP TO -S .32 
$000 (NATIONAL) 7409 64 bit ROM Ill 34 pin 12S Sold., Tall low 747 741 Dual Op Amp DIP or 10-5 .71 
6091 .41 0110 1.49 0111 .65 22523 256 PROM-SCHOTTKY 16 pin 369 

profile 
8 pin 24 .42 742 Freq Adj 741 mDIP .35 

5092 .61 0210 L 19 1012 1.0) F93410 256 bit RAM bi-polar 14 pin 1.95 
5 .17 Pin 

14 pin x pin .59 1451 Dual Comp Op Amp mDIP .42 
5095 1.25 8210 1.49 1812 119 74187 1024 bit ROM lit 16 pin 175 

10 

14 pin 40 .69 1600 Stereo multiplexer DIP 2.48 
1111 ./0 8510 1.16 0030 119 74200 256 tut RAM tri-slate 16 pin 5.45 

.22 pen 

la pin .29 
1900 Quad Amplifier DIP .49 

1123 1.41 8552 2.19 08)1 119 
1200 13) 0561 .61 PEN .19 

N 
CLOCK CHIPS WIRE WRAP - gold plat. 

7524 Core Mero Sense AMPO DIP .71 
7525 Core Mem Sense AMP( DIP ,ge 

5214 1,49 8210 .70 80°0 1.19 64645311 6 digit multiplexed BCD, 7 seg. 12-24 14 pin .41 8038 Village contr. ow. DIP 4.25 

a000(SIGNETICS) 
Hr, 50-60 He - 20 pin 4.4S 

01015711 4 digit multiplexed BCD, 7 seg. Ipp. 
Ho 24 395 

SPECIAL DEVICES 372trip Deleeto. AF -IF S U1 2.93 

8801 9 DIG led Calh 0n11 DIP 2.25 
75150 Dual Line Drver DIP 1.75 

75451 Dual Peripheral Driver 827) 579 1167 159 12-24 Hr. 50-60 - pin 
MA45314 6 digit muliiple.ed 12-24 Hr, 50-40 H( SK AM Radio Reacher Subsystem DIP .7S 

mDIP .35 
75151 Dual Peripheral Darer mDIP .35 

9000 24 pin 4.45 1310 FM Stereo Demodulator DIP 190 75157 (351) Dual eriph Driver mDIP J5 
9002 .40 9109 .79 9601 41 04045316 4 digit, 12-24 Hr, 50-60 Ha, alarm 14% *aimed ModulalorDemodulal« 9 75491 Quad Sep Driver for LED DIP .71 
9101 1.01 9312 .79 9602 .79 40 pin 495 1000 Stereo muafple.er DIP 241 75492 He. Dlgil driver DIP .80 

1537544 1-I. digit, 12 hour, 50 H( ,1110. alarm ULN22M FM Gain Nock 14db (typ) Rd/1P 1.11 

101 Cain Hoek 40db 1.35 ELECTRONIC Dale included 024.1 order on reKareaL brightness ronlrol ,apabiity, alarm ULN2209 (hp) nIDIP 
2573 Character Gene^al« 614.5 DIP -24 01.38 

lone outpul - 24 pin 4.75 
1046 Transistor Array DIP -14 Add 5.]S CA. W Item Y pelted belo., 005 M GAMES coon 6 digit, 12-24 Hr, 50-60 Ha, alarm, 

II/1154 and dale circuits - 21 pin 6.95 

.71 

__ 

CALCULATOR CHIPS 
CT5402 12 digit, 4 lunation fixed decimal 

batters operation - 40 pin 1.95 

CI5005 12 digit, 4lunegion plus memory, lied 

FREE CATALOG AVAILABLE ON REQUEST 

... 
Sd 11.141 lion guerdntrrd. Shipment will IS. mad p...leKe pielheid I d...1 litin, 

1101 Ot urdrr, met hr made nah 1111100.11.' I he. k. 1t1.110- q - 1 ud . ;:d 

We have available In 
decimal -20 On Let 

al.mrnt 
number end 1.p. sable Or m . order. Phone Order. - &114 and Al (t erd Or (.O.D 

kit 1«01 [lectronlG Roulen. and 
64645725 8 digit, 4 lunotlon, Boding decimal 

Electronic Crisp*. Soth kits 4 ..lain 
le pin 1.98 Add 51.00 lo I o.rr .hipping and hendlir.. It .nder .. I1'.. lh..n 110 1111 

P.C. boards, 4113'1. all nK nary 2«101 61645736 6 digit. 4 tonotion, 96 bailer, 
295 

( 21MOrni.1 residents add sales lax. In. lode .hipping 11(11111' tea ..rrl.rs .h.1.11.I ...I 1t 

ants, Iransl«mn, use and instructions 
operation - le Pin U.S. end C anode .0010x. 10 DI Order. 

1« easy assembly. Included will. each kith 01015738 a theta, S bating plus memo., and 

a SS past booklet e. IJnin the entire P 
pAKimol,9Vbanery 

395 - 24 INTERNATIONAL ELECTRONICS UNLIMITED 
W.f. 
Eleetonie Roulette 01015719 9 dish. 4 lunation, 9V 6+1.138 

operation - 22 pin 3.95 VILLAGE SQUARE. P.O. BOX 449 
Dimen,iom 6,1611 I," 523.95 CARMEL VALLEY, CA 93924 USA 

OPTO ISOLATORS Electronic Craps 
Dimensions 6; . r;' . r; 514.93 MCD: Opto isolator diode 1.09 v PHONE (408) b59-3171 

MC11 Opto isoldor Iramisto. .70 9101.11 105 
CIRCLE 58 ON FREE INFORMATION CARD 



SPRING S 
GENERAL ELECTRIC TUBES 
NEW & BOXED 73% OFF LIST 

3A3 5 for $7.63 6LB6 5 for $15.19 
6BK4 5 for $14.11 6LQ6 5 for $15.80 
6C13 5 for $7.09 O 6LR6 5 for $14.51 
6FQ7 5 for $5.74 17.28 5 for $7.83 
6GH8 5 for $5.94 O 23Z9 5 for $9.65 
6HA5 5 for $7.22 42KN6 5 for $12.96 

DIODES -RECTIFIERS 
100-2.5 Amp. 1000 Ply $9.95 
10-15 KV FOCUS RECT. $4.50 
4 -BOOST RECTIFIERS $2.00 
5-8KV FOCUS RECTIFIERS $2.00 
20-1N60 CRYSTAL DIODES $2.00 
ZENITH IC CHIPS 
REPL-221.62 4 for $5.00 
REPL. 221-46-221-51 4 for $5.00 
REPL. 221-69 4 for $5.00 
1 LB SOLDER 60/40 $4.95 
PHILCO FOCUS BLOCK 200 MEG-40 MEG. $2.50 
25 ASST'D PHONO NEEDLES (BOXED) $4.95 
WELLER CORD. SOLD IRON $13.95 
WAHL CORD. SOLD IRON $13.95 
COLOR CRT BOOSTERS 
70° -COLOR CRT BOOSTER $4.49 ea. 
3-70° COLOR CRT BOOSTER $12.50 
90° -COLOR CRT BOOSTER $4.95 ea. 
3-90° COLOR CRT BOOSTER $12.95 
SONY COLOR CRT BOOSTER $3.75 
100 Asst'd Resistors (Cut Leads) $1.00 
20 Asst'd Wire Wound Resistors $1.00 
20 Assorted Controls $1.00 
20 Asst'd Filter Cond. (Trans. Work) $1.00 
10 HV Anode Leads -Small Cup $1.00 
2-HV Anode Leads Large Cup $1.00 
2 -BOOST RECTIFIERS $1.00 2-8 KV FOCUS RECTIFIERS $1.00 
10-1N34A CRYSTAL DIODES $1.00 
5 -UHF LOOP ANT. 18" lead $1.00 
2 -SHUNT REG. HOODS (6B14, Etc.) $1.00 
3 -Audio Output Xfmrs. $1.00 
4 CRT Harness Color 19" 23" 25" CRT $1.00 
1-21" CRT Converg. Assembly $1.00 
1-25" CRT Converg. Assembly $1.00 
25 Asst'd Plate Caps $1.00 
1-BSR 8TCS Cart. With Needles $1.00 
1-75-300 Ant. Match. Ximr. $1.00 
2 -UHF TUNERS DETENT TYPE $1.00 
3-Asst'd UHF TUNERS $1.00 
1-3.58 MHZ COLOR CRYSTAL $1.00 
2 -PL 259 CB CONNECTORS $1.00 
3-66 MEG. HV RESISTOR $1.00 
5 -ANT. CLOTHESPINS $1.00 
10 -RCA PHONO PLUGS $1.00 
20 ASST'D SLIDE SWITCHES $1.00 
1 -UNDER PILLOW SPKE. 6 FT. LEAD -PLUG $1.00 
ZENITH 
COLOR YOKE -S-89750 $7.95 
VIDEO IF STRIP -150-115 $7.95 
COLOR FLYBACK S-964530-2 $6.95 
ZENITH B/W YOKE -95-2874 (OTHERS) $6.95 
VOLTAGE TRIPLER-212-139 $7.95 
VOLTAGE TRIPLER-212-109 $2.95 
2-15 MEG FOCUS CONTROL $1.00 
1-CONV. DIODE PAK $1.00 
1-45 KV HV STICK $3.95 
COLOR FLYBACK XFMRS. 
MAGNAVOX 361374-1 $5.95 
PHILCO 32.10132.1 $2.95 Each 
RCA 136640 12.95 
RCA 137545 $2.95 
GRAB BAG JAP FLYBACKS 2 for $1.00 
COLOR YOKES 
REPL. DY 95AC-Y-109-(LESS COVER) $6.95 
GEN. ELECT. 7608 $1.50 
70°-(21" CRT ROUND) $3.95 
SYLVANIA 51-35809-2 $6.95 
SYLVANIA 51.299862 $6.95 
SYLVANIA 51.38553-2 $6.95 
SYLVANIA 51-33657-4 $6.95 
PACK BELL 290545-2E $6.95 
FLEETWOOD 70F1811 $6.95 
ANTENNA EQUIPMENT 
1000 FT. 300 Ohm FOAM 7 Sir. -100 Mil. $26.95 
1000 Ft. COAX CABLE (BLACK) 142.95 
2-2 SET COUPLERS -300 OHM $3.00 2-4 Set COUPLERS -300 Ohm 14.50 
2 -BEHIND SET ANT (UNIV.) $5.00 
UHF -VHF SPLITTER $1.49 
UHF -VHF -FM -300 OHM SPLITTER $1.99 

B/K 280-3 DIGIT MULTIMETER 
LIST $99.95 -YOUR COST $79.95 
VOLTAGE TRIPLERS 
ADMIRAL 93D99-3 $6.95 
ADMIRAL 93D96-3 $6.95 
ZENITH 212-131 $6.95 
REPL. ECG 500 $6.95 
CONDENSERS AXIAL LEADS 
6-33 Mfd. 350 Volts $2.59 
6-40 Mfd. 350 Volts $2.99 
6-100 Mfd. 250 Volts $2.89 
6-500 Mfd. 50 Volts $2.89 
6-1000 Mtd. 35 Volts $2.98 
2-200 Mid. 175 V. (RAD LEADS) $1.69 4-1 Mfd. 50 Volts $1.19 
4-25 Mfd. 25 Volts $1.19 
3-1000 Mfd. 15 Volts $1.19 
3-500-1000 Mfd. 15 Volts $1.59 
3-1000 Mfd. 16V-500 MId. 12 V $1.39 
20-.0068 Mfd. 100 Volts $1.19 
10-.0068 Mfd. 600 Volts $1.19 
10-.047 Mfd. 1KV $1.29 
CONDENSERS CANS 
3-500 Mfd. 200 Volts $1.89 
3-400-40040 Mfd. 150V-500 Mfd. 35 V. $1.98 
3-500-500-100 Mt. 50 V. $1.98 
3-300 Mtd. 175V-400-4-20 Mfd. 150 Volts $1.98 
3-200.50 Mfd. 300V-400 MId. 150V-2000 Mid. 25V $1.98 
12 V. REG. POWER SUPPLY 4 AMP $17.95 
SPEAKERS 
5" HORN -5 W INDOOR -OUTDOOR $5.75 
6X9 COAX -10 OZ. MAGNET $8.95 
4X6-(16 OHMS) $1.19 
3" Sq $.79 
2" TWEETER 5.79 
6X9-20 01. MAGNET $10.95 
AUDIO-PHONO 
3-C-60 IRISH CASSETTE TAPES $1.29 
3-C-90 IRISH CASSETTE TAPES $1.79 
MONO TONEARM $1.69 
25 Asst'd NEEDLES (GRAB BAG BOXED) $4.95 
SHURE N3D $1.95 (Rep') 
SHURE N-44 $2.95 (Rep') 
SHURE N-75 $2.95 (Rep') 
SHURE N-91 $2.95 (Reel) 
PICKERING V-15 Grey $2.95 (Rep') 
PICKERING V-15 Orange $2.95 (Rep') 
12 SPADE NEEDLES CARDED $2.59 
50 Ft. Speaker Wire $.99 
100 Ft. Speaker Wire $1.89 
3 WAY SPEAKER KIT WIRE $.79 
89T CARTRIDGE $1.39 
3-Asst'd B/W FLYBACKS (JAP) $1.00 
6-6 Ft. Cheater Cords $2.98 
6 -ROLLS BLACK TAPE PLASTIC 66 Ft. $2.98 
10 TEST LEADS ALLIGATOR CLIPS 15" $1.79 
6-ASST'D ALIGN TOOLS $1.00 
ZENITH IC CHIPS -TRANSISTORS 
REPL. 221-62 4 for $5.00 
REPL. ZEN. 221-46-221-51 4 for $5.00 
REPL. ZENITH 221-69 4 for $5.00 
221-39 $2.95 Ea. 
Zen. Vert Trans. 121.758 $2.95 Ea. 
UNIV. FOCUS COIL REPL. $1.29 
6 ASST'D FOCUS SOCKETS $1.19 
CHEMTRONICS TUN -0 -WASH -24 OZ. $2.99 
CHEMTRONICS-TUN-O-FOAM 8 01 $2.19 
CHEMTRONICS-TUN-O-POWER 8 OZ $2.39 
TECH SPRAY BLUE STUFF 8 OZ $1.89 
TECH SPRAY BLUE SHOWER 24 OZ. 52.99 
TECH SPRAY BLUE FROST 20 02 $2.89 
TECH SPRAY MINUS "62" 15 01 $2.39 
TV TECH SPEC. FREEZE -6 OX. $.79 
TV TECH SPEC. TUNER CLEANER -6 OZ. $.89 
TV TECH SPEC. TUNER CLEANER 16 01 $1.89 
LPS INSTANT CONT. CLEANER -7 OZ. $1.59 
LPS INSTANT CONTACT CLEANER -16 OZ. $2.98 
LPS a 1-LUBE-RUST INHIB.-7 OZ $1.29 
LPS 21 -CUBE -RUST INHIB.-16 OZ. $1.98 

DIST. FOR B/K TEST EQUIPMENT 
DIST. FOR SBE-CB-RADIOS 

SEND FOR FREE CATALOG 
MINIMUM ORDER $50.00 

Orders under 550.00-$2.00 shipping & handling 
SEND CHECK OR M.O. 

TV TECH SPECIALS 
P.O. BOX 603 

KINGS PARK, LI., NEW YORK 11754 
PHONE 516-269-0805 

ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

DEMO RECORD AND 
wuruner reproduchone BROCHURE $1.00 

DEVTRONIX ORGAN PRODUCTS, Dept.4B 
-+++F 5872 Amapola Dr. San Jose, CA 95129 

FOR SALE 

CANADIAN discount and factory clearouts cata- 
log. Top brand stereo equipment, calculators, 
test gear, CB & communications, telephones. 
Factory dumps -government surplus. Amazing 
bargains. Unusual items. Rush $1. ETCO-RE, 
521 5th Ave., NYC, 10017 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Cue., Canada, H3C-1H8. US Inquiries. 

MOCRO MINI MIKETM 
I{ WIRELESS MICROPHONE 

World's smallest; sClid slate, self-contain- 
ed Picks up and transmits most sounds E. 

T+, without wires up to 300 ft. through FM Ra- M dio. Use as mike, amps., alarm & alert sys., 
hot line, baby sitter. etc. Money back guar. 

i B A, MIC cds. COD ok. S18.95 plus 51.00 U _J r post. & hdlg. Calif. res. add tan. Mail orders . 
SIZE only. Qty. Disc. Avail. AMC SALES, INC.. 
214-1. . ti' Dea4 19. Box 928 Dowaev. Call. 90251 laM--fly-------l=-- titer NZ 1. 

MAY goodies: 555-396, 741-496, Fairchild 
jumbo LED's red 12/$1, green 8/$1, 2N3055- 
886, 309K-886. Free catalog. DIAMONDBACK, 
Box 194R, Spring Valley, IL 61362 

RADIO & TV tubes 366 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, CA 92105 

MANUALS for Govt. surplus radios, test sets, 
scopes, List 506 (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

PICTURE TUBE MACHINE 
We buy and Nl NEW and USED CRT rabuiiding machinery. COMPLETE 
TRAINING. Buy w,th CONFIDENCE from 
the ORIGINAL MEGA. 
For complete data's send name. address. 
lip to: 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago, III. 60647 
Phone: 312.342-3399 

NAME brand digital/analog test equipment. 
Discount prices. Free catalog. SALEM ELEC- 
TRONICS, P.O. Box 82, Skokie, IL 60076 
POWERFUL, adjustable, regulated, three -output 
power supply and 900 easily removable parts in 
complete Cartrivision television recorder elec- 
tronic assembly with documentation. Perfect for 
microprocessor, IC, transistor, television, CB 
radio applications. $21.45. Free ' brochure. 
MADISON ELECTRONICS, INCORPORATED, 
369, D101, Madison, AL 35758. Satisfaction 
guaranteed. 

TV JAMMER 
Amaze your friends I Makes TV5 go into distortion. 
Max. range 20'. IN EASY KIT FORM...$2.65 
* SEND FOR FREE CATALOG * 

IIII II11l1'JJ, 

j ELECTRONICS COMPANY /J] 14725 Oxnard St. Van Nuys Ca. 91401 

CONNECTORS, audio, and RF and accessories. 
Low prices. Free catalog. COAKIT, Box 101, 
Dumont, NJ 07628 

KITS, semiconductors, components. Free flyer. 
CHIPS ELECTRONICS, Box 1030, Oakville, 
Ont., Canada L6J5E9 U.S. Inquiries invited. 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike -Un sera mblers-Giant Tesla-Stunwand- 
TV Disrupter -Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 
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POLY PAK'S IS THE "BARREL KIT KING" OF THE WORLD! 

`" our ny kih t e Pelr' Pak?! EXCLUSIVE 
of a ' , 

'i,i 
` 

1 

Each kit carries a money -back guarantee! - 
Test 'ern yourself 'n save! Includes 100% material, too! 

KIT 5237 
yr.... y1'¡¡ 

BARREL KIT :270 Ca BARREL KIT :225 BARREL KIT :221i_. 
IIIOGOOC 

MULTI-READODIGIT -OUND TRIGGERS II IC SOCKETS *.. 
LED DISPLAY 
MOLEXPINSI 413 for /:--j...,. 8 for 
200 for $1.98 10 for $1.98 I $1.98 ñ non $1.98 9 (I 

Pin. ',1" long. I/10' Barrel. I 3., A 9- 
e' elan" dial. rr , nom. both Oilnmi clop" e fl jot a er. Stir u n9.dsl Four 14 -Pin. 

FordieplYa, k>bo594 delver Wul a n trl¢¢en lour 1.. Solder toil, 
Wt. 4 ors, SR 3590 Unteeled. No, SR 3828 SCR. t. No. SR ]675 In -Amble. No. 51 3621 

BARREL KIT 5210 L / BARREL KIT :20 
GLOWIN' PANEL MINI BLOCK 

3 for /JI/'rr/il CAPACITORS 

$1.98 nl 50 for $1.98 
4 a 1" panels that glow' Unbelievable! Worth 530. 
blue-green wtlh 11(0. AC. High precision 

for 
.ubmini 

ae for ,le Rtes, Indio cape fo: all DOIICallo 
tors, cle,CM. No, SR 3550 ` I. ,i ergo Cal- SR 152820 

BARREL KIT 520 
CALCULATOR 
KEYBOARDS 
10 for $1.9 

BARREL KIT :190 
TRANSISTORS'A 
DARLINCTONS 
SO for 
$1.98 

Motorola dump 1.000.000 
ll'0-220 in barrels.. NPN. 
B PNP.. Cm. No. SR 3533 

ARREL KIT :194 
10 -AMP INLINE 
BRIDGE 
RECTIFIERS / 
20 for $1.98 
Aaeld ,mllx Ne. W. tañ t 
lest 'ene. No. 303475 

0.0 
0je.0 0000. 
?... 

ICI, true! 20 -key., 4 func- 
tion k,-thoards .t ridicu- 
lous give-away. Wt- 12 ors 
Cat. No SR 3520 

BARREL KIT 5192 
NYLON GEARS 
40 for 

WI$1.98 
Of oozes 1" to 

3" gears for the mechen 
Cal gear train hobhyi.ta. 

Wt. 10 oi.. No. SR 3027 

BARREL KIT :144 
"..WATT METAL FILM 

150 for 
$1.98 

100% metal film reel.- 
.oea. Long Wads. 5R3413 

BARREL KIT:102 
JUMBO RED LEDS / 
15 for $1.98i 
100% material. user tan 

llation from 
a 

factory 
d ps. 3V 10 mi For 
100's of projects. red lens. 
Cat. No. SR 3369 

BARREL KIT 5291 
MICRO ZENERS 
100 for $1.98 
1Wsu, tiny, 100" mate 
rea. from 211 to 30V. A,i.l 
lends, No short!, no opens, 
00.7 & micro ern>, unas, 
Cat. No. SR 336. 

r 
IXED READOUTS 
5 for KIT 

$1.98 5219 
Barrels of unlaced 17', 
.3", .6" 7 -cgs. Like FOt. 
967, 600, 503, MAN -3'v, 
Win o boil No. SR 3010 

Buy 

10 
BARREL KITS 
AND CHOOSE THE 

11TH 
Free 

100 for KIT 
$1.98 1302 

BARREL KIT 5211 4l 

25 for LAMPS! W9 LO -PROFILE TO -Sys,. 

$1.98 50 for $1.98'/ 
NPN Dower translator+, 

Dietribator +load barrel. m4.tle good. Rocco 40V. le 
of uto bulbs, ropI'r volt- 2A, Ilfe 30-100, UP to 250 

to saes 24V. Strew A bar- MOM Lek. RCA 2145199, 
one, Wt. 4 ors, No 50 3581 W't. 120r. No. SR 3501 

PLUGS, SOCKETS r 
Diarihutor loa' In- 
tludea AC, DC, RF, audio, 
4.9 Ism. all kinds, Wt. 1 lb., 
Cat No. SR3327 

BARREL KIT 1191 
CARGO i1LM O/y 
RESISTORS 

800 for $1.98 
Pound. poro r. +. 

wetter, st la , As Un. 
marked. Cal. No. 513445 

B ARREL KIT :200Q 
9 DIGIT 
READOUT 
MODULES 

Tent lamp manufacturer 5 for 
dump. armory! Worth $1.98.,.,íh calculator 
69C ea Like g aino wheat. driver chips beneath epoxy 
Cal. No. 5R5526 Cat, No. 5R3S1S 
BARREL KIT .. BARREL KIT 1110 400 Parts', KEYBOARD CHIPS 
1$198- 10 for :-_.~r-/ - 
tr.nalormer, rectifier, dt- $1 .98,4xnlna.l I 
odoe, etc. for -o.C, work-' Truthfully 119"Can't left 
Prefornord, dumped Into MM6740'e. keyboard 
barrels by feetori-. 100- 

encoder chip.. No.SR 3414 
Cat. No. 5113401 

BARREL KIT ;163 
MINI TRIM POTS 

30 for lox 
$1.98 d" 

Aest. alues 100 to i nog 
What a buy. Single turn 
IA \V, W't, fi or. SR 3345 

BARREL NIT ;181 BARREL KIT ;160 
POP' PLASTIC V. REGULATORS 
TRANSISTORS 10 for 25 for $1.98 $1.98 
214396. Ih + No. 9113330 6' of 100% mole 
Ca. 2. PreformeA. L1130riled. Ko TO -3 heV. bar - 
CM. No. SR 3343 1 oz. tiled. Dot by the pound, 

BARREL KIT 5159 BARREL KIT #150 BARREL KIT 5154 
MODULAR SWITCHES MAGNIFIED MAN -3's CLOCK CHIPS 

25 for oith 20 for ^ 20 for 
$1.9 $1.98 -MAT-3. 7. $1.98 t1Í 
Cr 

tholob TV -make 
F%/7 0 nog readout. with built -on W',' gathered n assortment 

41.111, 
Dpdt. 6 .n, rtcroB Brand magnifier. 

Factory disco." lit rl,,,'k rhlp, alarm, rolen- 
p tinned line, 100..^e mate- dar, beepers. who knows, 

» Cat. No. SR 3150 vial- Cal. No. 5R3325 10. nil'mised. cos. No,. SR3308 

BARREL KIT 1149 
ROCKER SWITCHES 

12 for 
$1.98 
No. SR 3302 

B ARREL KIT :135 BARREL KIT 1134 BARREL KIT 1131 BARREL KIT :129 
MICRO MINI LAMPS CALCULATOR CHIPS TANTALUM c MINI DIP ICS 

20 for 15 for >Ey\ ELECTROS 100for $1.98 
$1.98 $1.98 '7'711119%30 for $1.98 Large mfg' dumped 100'a et 

1 o Iba , to barrels Includes 
5ati,nal Irpe, ran he 

1'n -erode 
m e, arked nam ton 741. 9L .3.0... 703, 667. 

1111 , .r. 1., rt r. 1'n- grade ae.l ,olur, volt- 555. 958 -but »ho knows` 
t. l..l Cal. No. SR 3258 secs. Cal. No. SR 1253 W. I Ib. SR 31243 

Imn¢,nel M,rrn .,e I I.. s 

1 wilh ..,re lends 3 lo 
M1 VIIC. 4n mol-. SR 3219 

4 (11 
$1.98 output, ,I 

stage and ud.o. Onl I" 
I t]'1, 2 Ib.. SR 3294 

BARREL KIT #144 BARREL KIT :135 
RCA MONO PLUGS PANEL SWITCHES 

40 for $1.98 30 -for W 
1.000,000 RCA phone Plugs $1.98 
for th,a o You hi -0 -era Did you heor of OAK. An 
know wul they are . other moat maker barrelled 
100% material. SR 3293' all t>1te. o1 rotor... lee. 

trle..I,4.. etc SR 1268 

BARREL KIT :127 BARREL KIT :126 BARREL KIT 4115 

AXIAL ELECTROS 
UPRIGHT ELECTROS MOLEX 100 rf,. o- Oitc 

40 for 40 for SOCKETS good - 

$1.98 200 for Cat.No''11111% 

$1.98 imf In :.Oaf ,n mixture $1.98 SR 3141' 3I 
Amt. r.ea d, of voltader 100^r marked Calculator maker dump! We 

voltages. Cal, No. SR 3227 n good. SR 3226 gut x Mhun of 

B ARREL KIT :112 
MICRO MINI LEDS 
40 for $1.98"_ 

All the tiny Irde, axial. up- 
right of 5of color L. S'Icx, 
variety of color.. Yield 
50% or better. SR 1132 

BARREL KIT 92 
3 AMP EPDXY 
RECTIFIERS .0Untested READOUTS 

BARREL KIT 5101 
TO.S PLASTIC 
TRANSISTORS 
Ca1.Me.5/33101 
40 for $1.98 
Includes I'SP. NPN, 24. 
361., 24.1641, 203000 
.rn , etc. Untested. 

100 for $1.98 
Cosmetic 

ell n.. n'nur. m,.. 
elerlri 

check m, it', not for us 
Asst. xollages.1SR 3204 

BARREL KIT :.'76 
1 -WATT ZENERS 

100 for $1.98 
Fartor> am.. a. 400-m,v's. 
Oever-to.....,-.r..-..gam offer, V. 
0. 10. 12, 15y. under 
Clone, Rouble plug. 

..LNo. SR 2741 Untested 

BARREL KIT 1109 
TERMINAL STRIPS 
100 for $1.98 
Wide asst. of terminal .trip 
c 'tors, loom 

I 

contact ¡Ism 
Slr,,, manufacturer. 

barrel dum I your gala. 
14,. 1 Ib. Cat.No SR 3136 

B ARREL 191 
SILVER MICAS 

100 for $1.98 
Axial, red cose variety of 
Illogical alees & alues. 
C4l.No. SR 3010 

BARREL KIT :73 
TRANSISTOR 
ELECTROS 

50 for $1.98 
We don't wish to ...partite 
vide asst voltage.. A fur. 
Yp t. :100 mt. Cat. SR 2747 

BARREL KIT :104 
SLIDE VOLUME 
CONTROLS 

10 for 
$1.98 
C.Lreo. SR 1037 

BARREL KIT :101 
RESISTOR SPECIAL 
200 for 
$1.98 UK"' 

Includes. e. '0. ' -. I, 
etter, carbon. . 

1009 Komi. 50 3054 

BARREL KIT :99 
PHOTO ELECTRIC 
CELLS 
10 for $1.98 
Asst. GO. type.. CDS types. 
Mixed fy factory Rig lob 
for r , sep 

mod. Co 0 I.No. 330320 i 
BARREL KIT ro o BARREL KIT :07 BARREL KIT :WI BARREL KIT :43 
L ITRONICS LEO VATIONAL IC BONANZAHOBBY LEDS 

,<- 100 for 40 for , " 
15 for $1.9 

10 for $1.98 $1.98 
PI- 

Tam, .+airs m rm. 
I. t I t 

r 
, 

, 11,.t I&TI,., NOW., reg.-.1., .. I,. I. 

Ion . Io I al d A ..I. .Ime Iowa., 
lye I.n' No, SR 2061 Cat.No. SR2/60Unersted, 

BARREL NIT:71 
CAPACITOR SPECIAL 
100 pcs. 

$1.98 
ends. melded., plastics. 

airea, ele. Sift> 
100 %good Cat.No SR 1738 

ARREL KIT :68 
2 WATTERS 
100 for 

K 

$1.98 V cocer 
Suppli. ra throw 'em in the 
barrel. It's a WI gold mine. 
All marked- CaLNo. 30 2735 

$1.98 !+ st teed 
VO DT 
VOLT RIG 

...i.e.. 7 io 
s, trot lentFactor> ',erred 

Vira. etc. I.1 OJi Dot Lan m'ol.. 
from fIr .111 nit.rd: row lab I C,1N, 24 . 5. 
hace fun! SR 2055 Power tab Cal. SR 2635 

BARREL KIT :65 r/11 BARREL KIT :.1 
MIXED READOUTS POLYSTYRENE CAPS 

10 for $1.98 100 for 
Factory relurna - nab $1.98 
numbers as NI AN -,Ica, MAN- Finest cans road,. As a cam- ae 's. I I barrel. A hl 

w 
.. bought 20 barrel. 

no tone to separate. front f.ci or>, mixed valuesá 
Cal al Mo. 5R2733Unteyd- : S 1 a"od.Cal.No, R 2729 

BARREL KIT :93 
HALF WATTERS, 
200 for $1.98 
it,e,.tnr factory tried to 
rood ,.. A> mixing ix, g loo', 
color -coded reeiatore in 
barrel. lot value la there - 
4 or. 503046 Unle.tea 

ARREL KIT :51 
SUBMINI RESISTORS 
200 for 
$1.98 -- 

Ft'. u0r,0ht tree. Color cm' 
r,l, 's lntt. Asst values. 
Come to u. ,n a barrel. 
Cat.No SR 2706 100 %good 

B ARREL KIT:50 
SLIDE SWITCHES 

30 for $1.98?` 
All char.... e anal. opal, 
mornentaries. 
di-o shop oak for 100', 01 
...Orlon. protects. 
Co1.No. SR 2726100% itiNd 

BARREL KIT :54 . DIGIT READOUTS 
10 for 

+ 

411LitClit'1 
$1.98 - 

Bargain of lifetime! All 
I barrel the',hh 

,lur digit'' types. Multi. 
plexed. CAL No. SR 2722 

BARREL KIT :30 
PREFORMED ig{rl) 
RESISTORS 
200 for 1.98 

Slade moody b>' Corning. pe ¢ ..I .,1 nil 
lbe fines] e. ur mode. ' In"r our .r a 
Moa1Y 1 R u 100. ., 1 

v col. A Darrel 
o1 

1 

11111 

glue.. Cat. No. SR 2609 No. SR 2608 100% good 

BARREL KIT 256 
POWERS! POWERS! 

100 
$1.98 fore 
Large dctrihutor cleaned 
how.... . Barrels of power 

tau 3 l0 3 watts. 
Cat No SR 2734 
B ARREL KIT 511 
METALLIC oat/- 
RESISTORS 
100 for $1.98 

3 

BARREL KIT 540 
PNP HIGH -POWER 
TRANSISTORS 
20 for 
$1.98 
Popular german.um 10-3 
care SR 2610100% good 

BARREL KIT n7 
PREFORMED DISCS 
150 for e $1.98 

11,-P, mfr's shelf -Inventory 
but he dumped 'em In bar- 
rel.. Preformed, for PC use, 
Mixed values too! SR 2605 

BARREL KIT:39 
2N3055 HOBBY 
TRANSISTORS 

Avg. Ship. 
Wt. 6 ors. 

e ARE LIKE 
FINDING 
MONEY!!! 

BARREL KIT:145 
MINI 
TRANSFORM 

15 for 

BARREL KIT :37 
1 AMP BULLETT" 
RECTIFIERS l'ote.ted 

BA- RREL KIT :217 

BARREL KIT:201 
6V INDICATORS 
w/leds 
15 for $1.98 

BARREL KIT 536 
GERMANIUM DIODES 

Untested 

15 for .100 for $1.98 200 for $1.98 
$1.98 IamnY. et >le, Id .alt - 

ages, lien+, axial Include. Cat.No. 5R 2614 

"Bout . of Ihe famous all t> pee of llage. tu h.nou. m.,krr, sonata 

20.105. SR 2617100% ,JKV,Cat-No. SR 26150. er .rows old. 

KIT :26 PLASTIC 
TRANSISTORS 
100 for 

$1.98 Cutest/ed. 
Tope '171-92 IT0-181, all 

nufacturere, varlet,' of 
29:'22.Ca1.No 511 2604 

BARREL KIT:25 
METAL. CAN 
TRANSISTORS 
109 for $1.98 
Includes TO -5, TO -1, TO. 
I n etc., assorted 25 num- 
hers, unmarked et, 
CatN+ 502603 Untested, 

BARREL 
LAMPS 30for 

$1.98 on% good. 
2'a. All boat, 

but factory made m Ilona 
and harrel'rd 'em, Tow ad. 
,antaae CaloNn 30 2613 

BARREL KIT 520 
LONG LEAD DISCS 

100 for 
$1.98 

.,, ..I." Prime 
marked nano Long lead. 
Cat.No SR 2598 100% go. 

BARREL KIT :19 
DIPPED MYLARSt 

60 for $1.98 
Ewes. capacitors made. 
shiny y 8mÁ Imagine fart,. 

Aun,P,ng 'm in barrels. 
C tNo.511 2597100 % good 

NEW FACTORY ARRANGE- 
rSl Wa1 mis 'emt They 

d1 

decided 
.,b¢.. name to into ape.. than TESTI 

barrel* WIT DON'T TENT, 

You teat 'e You chow. 
at 

1 your Iw,e 
BARREL PgICKSI 

LINEARS 
Ord*. by Cat. No. 5R 1171 

and Tel. No. 

Di LM30014 30 for 31.91 O LMI.ION 30 for 1.9. 

LMIO?V 40 for 1.9. 1.1902N 30 toe 1.9. 

1.0300n 30 for 1.914 C LM2111N 50 for 1;90 

LM319V 30 Ier 1.91 C LM290111 300 
for 1 90 

C 1.3391. 30 for 1.90 Cl LIA1063M 30 re. 1:9S 
01.351a 301or 1.9. 0 LM7M2.M. 

0 LM7091 s0 le. 1.9e r LM s4.1v 40 ter 1,91 

C LM1303N 301« 1,9n Coe e"dr: VAlenl alp: 

lMI110M 10 
CLM300N 3o 

for 1.91 11 TOM1: nDi P. 

U -TEST 

CNOO 

-S 
e 

EMIC I 

©Poly Pak" I nca, Wakefield, Mass., U.S.A. 1977 

BARREL KIT :17 
LINEAR & 740OPI PS 

100 for 
$1.98 Untested 

Marked.. unmarked.in- 
ternal n, mbr . o1 .,w Ia, 
..r> I.wk Cat.No SR 2431, 

BARRERR BAEL KIT :1 S L 
MOSF ET 
TRANSISTORS 

60 for $1.98 
Ill 1 leader. Ti). 1 . ..,.. 
nr, de- 111F tran 

CALM°. 5R2029 

BARREL KIT :14 
PRECISION RESISTORS 
200 for 
$1.98-M 

Marked . unmarked i/0 
I/¢. 2 wall .Ro SR 2428 

BARREL KIT :11 
POWER TAB 
TRANSISTORS 
40 for 

BARREL KIT:10 
ROMS-REGISTERS 
75 for 
$1.98 $1.98 /.i1f ' entested 

NPN, plaitie 10220 type. _ In lo pin devores, 
Aaeorted 29 numbers. marked. enlernal factory 
We. SR 2425 ~me«. nun,nere,. teCal,No 912424 

'01 B ARREL KIT:. 
SUBMINIATURE 
IF TRANSFORMERS 
75 for $1.98 

Amaa Inc. Include. 4 5.'. kes. 
antenna. who knot..: 

Ca1.No. 3R2422 100% good 

BARREL KIT :7 
VOLUME CONTROL 

30 for 
$1.98 .815.Y.. good 

Singles, dual., ,o rt> of 
tala., .ulr.. but on.. - 
smoll ore. Ca1.No. 582421 

BARREL KIT #5 
SCRS, TRIACS, 
QUADRACS 

40 for 
$1.98 Ra, factory 

stock) All the 10 amp types. 
Cat.No. SR 2419 Untete,l 

BARREL KIT 14 
4000" RECTIFIERS 

100 for --low- 
$1.98 Untested. 

101.00 .en«. M.,, I, 
I I.. 9 S0 Inn- 200, 

4011, 600 000 and 1000 
:ol ere, 5212417 

B ARREL KIT :2 
LINEAR OR AMPS L t'j D IPS 75 for r 
te:trd $1.98 
May Include. 709'., 741.0. 
703'., 660 serles. 565 In- 
rivae. , 30 2416 

BARREL KIT :1 I 

SN7400 DIP IC'S. 
75 for $1.98 
Marked 11 and/or with 16 
Pin dens. may include gatea, 
registers. 

'. 
isters. flip flops, count- 

er, 
punt- 

er , SR 241 , 

Terns: Add p00041e hated: net 30 
Phone : Wakefield, Man4. (617) 245-3829 
Retail: 16.18 Del Carmine St., Wakefield, 

POLY PAKS 

BARREL KIT 5 !!..4:513.--- 

1N4140/914 mil! ' 
SWITCHING DIODES 
100 for $1.98 

; h.:den "at' -the.. 
n8 

CalMo, 50 2018 Vol a, d. 

-i: íf r' 
Send for FREE 

SPRING CATALOG 

P.O. BOX 942 LYNNFIELD- MA. 01940 

CIRCLE 23 ON FREE INFORMATION CARD 
MINIMUM ORDER - $6.00 



10-19914 SILICON SIGNAL 
DIODES IN ONE PACKAGE. 
20 LEADS ALTERNATELY 

SPACED .1"; NO COMMON 
COYNECTIONS. 

POTTER 
BRUMFIEL 

Type KHP Relay 

4 PDT 3A Contacts 

24V DC . $1.50 
(650 coil) 

1200 AC. .51.75 

(10.5 MA coil) 

CARBON FILM RESISTORS 
IN S1tx7C- A FULL LINE OF UDILTIY 4W 5% RESISTORS 

SEAL RD VALUES FROM 2.7 olm to 4.71bhtn 

5 for .25 10 for .40 100 for $1.60 1000 for $14. 
(no mix of values) 100 per value for 1000 price 

Memory 
ROS 256 by 1 

INTEL 2101A 
.59 ea 

Dual Cadmium Sulfide 
Photocells, by 

Clafrex. 

.25 Each 10 for 2.00 

Photocells Bipolar Memory 
Fairchild 93410 
256 by 1 - aONO 

51.00 ea 

NE2 Neon Lamps 

W/390 Resistor 
10/51.00 

25K Trimmer 
Printed Circuit 
Board Type 
Each 5.20 

4'l0 for 51.50 

Zener Diodes 
6 V 1 w 

6.8 V 1/2 w 

58 6 / $1.00 

RESISTORS 

Y I 

1/2 w 5 6 108 
Popular Values 
100 Asst. $1.00 

RESISTORS 
I Preformed 
1/4 W 5 6 10% 

Popular Values 
100 Asst. $1.00 

HP 
5082-4557 " 

Bright Yellow 
LEDS W/parcel 

clips 3 / $1.00 

*********************,MONTHS SPECIALS 

* 747 DUAL 741 OP-AW .65 
*REGULATORS 

*1 AMP TO -220 TAB 

* +5, +12, +24 

*-5, -12, -24 
EAc3+ *1 APP TO -3 

* +5, +12, +24 EACH 51.00 

*free INTEL with 
*data book $25 order 

150 Mhz I'RESCA LER 
ECL INPUT-TTL COMPATIBLE OUTPUT-- DIVIDE 
BY 10 AM) 100, BOARD, IC'S, COMPONENTS AND 
COMPLETE INSTRUCTIONS $12.95 

650M-IZ OPTION - DIVIDE BY 100 OR 1000 
INCLUDES ABOVE PLUS 11C90 FAIRCHILD 
ECL CHIP $29.95 

SiWct+ * 
* 

1 Diode Array 
* 

250 ea. * 
Ten for * 
$2.25 ,*t 

* 

* 

* 
* 
* 
* 
* 
* 

High Quality PCB 
Mounting IC Sockets 

wire wrap sockets 8 pin .5 .19 

14 PIN ww .35 
14 pin , .19 

16 PIN WW .45 
16 i .21 lit 

****ittltl 
Transistor Sale! 

295964 - HEPS0005, NPN, 150V 

Each .20 10 for 1.50 

264248 - HEP715, PNP, 40V. 

Each 15t 10 for $1.00 

2N2222 - NPN,20C 10 for 51.75 

2114400 NPN S .15 10 51.35 

POWER TRANSISTORS 

TIP 31 PWR TAB NPN 50 EA 10 FOR 4.00 

04101 PWR TAB PNP 50 EA 10 FOR 4.00 

2N3773 TO3 160 V 15 A. 1.50 EACH 

BOOKS 
Learn 

Microprocessin9! 

I An Introduction to Microcomputers 

by Adam Osborne $7.50 

II An Introduction to Microcomputers 

Volume il:Some Real Products $12.50 

111 8080 Programming for Logic Design 

by Adam Osborne $7.50 

Complete Set of Three for 525.00 

p n . 

24 pin . 

28 pin . .70 

40 pin . 1.10 

FULL WAVE BRIDGE RECTIFIERS 

25 AMP 500 PIV 

EACH $2.00 10 FOR 816.50 

TRIAC S 59¢ each 

SPACE AGE 

CLOCK KIT 1235 
Instructions 
parts - 12 or 

24 hour format. ' 

Four digit clock kit includes all 

'parts for complete clock: 34"x 2": 

-FND 70 readouts 
-MM5314 clock chip 8 all tran- 

sistors, au. 
$16.9` -extruded all O Juminum case 

-cord with transformer plug 

RCA 8 awl 

500+ volt 

trials, 
house numbered 

Iliac .25 ea 

DIP Trimmer 

MOLEX 
500 . . 5 4.501 
1000 . . 8.00 
2000 . . 15.00 

-12 turn trimpots which plug 

into a DIP socket 

-5K and 200K 

-h" x 4" x 4" 

-4 leads spaced .3" x .2" 

Each 5.65 1n for $4.95 

1 Amp OP AMP 
Send a stamp (or our flyer listing Phone ne (916)334-2161 

09 

9 more money -saving bargains! 941`ío Z da tt Q Orders under 57.00 add 51.00 11-115 Mail orders to: 

CC postage and handling. Resi- .10 ,6t P.O. Box 41778 
H dents of Cal. add sales tax. 

VJ Sacramento, CA O Orders shipped promptly. 510 95841 
W minimum on C.O.D.s. 

C5QR By LO n BANNAMERICARD 

00R, 

ó ELECTROi'lICS 

5im..National LH0021. 
General purpose oper- 
ational amplifier in 

an 8 -pin TO -3 package. 

Capable of large out- 

put currents. Complete 

data included. 

$4.50 each 
5 for $20.00 

LAST CHANCE! 
Order before May 31, 1977 
or you have to pay more! 

4or6 Digit Alarm Clock 
0.5" FND503 Display Kit 

Kit includes 2 PC Boards, 
IC, Transformar, Transistors, 
Switches, all necessary parts 
with detailed instructions. 

4 Digits $12.50 
6 Digits $14.50 

4 Digit Jumbo Display 
Alarm Clock Kit 

Using FSC 8000 0.8" display 
and MM5316. This kit pro- 
vides all the features of 
MM5316 such as second dis- 
play, sleep output, etc. 

SPECIAL CNLY $19.50 
/'Inter-Com 

eJ, Board 
-, -'fl Fully Assembled 

Output Power 1W. 
2 small speakers make it work! 

$3.00 each or 2 for $5.00 
TRANSFORMERS 
28V C.T. 0.6A $1.75 

Car -Shaped Radio 10" 

s/ QQ 
Rolls Royce 

$15.50 Cr(-,r, 

Lincoln 

$16.50 

MOTOROLA RECTIFIERS 
M D A962-2 
100V 12A Bridge . . $2.00 ea. 
IN1202A -Used 
200V 12A $0.65 ea. 

I.C.S. 
MM5375 AA or AB 

6 Digit Alarm Clock Chip 
$3.00 each 

2102A-6 $1.75 2107B-4 $5.95 
Fairchild 0.25' LED's 
.20 ea., 6/1.00, 100/513.00 

MINIATURE 
SLIDE SWITCH . DPDT - .20 each 

1.75/10 pcs. 

EXTENSION SPEAKERS 
For CB or CAR RADIO 

3W, 4W, or Horn Type 5W 

3 Watt - $6.00 
4W or 5W 

$8.00 
4 Watt 

Min. Order $5.00 - Orders under S 10.00 add S 1.50 handling 
CALIF. RESIDENTS ADD 6% SALES TAX 

Please add 01.00 for Postage inside Calif., $2.00 for 
Out of State, Overseas add 10% of order. 

LWSTOREHOURS: Mon. -Sal., 10-7, Sun. 10-3 

PHONE 714/821-0234 

ELECTRONIC SUPPLIES 
2669 W. LINCOLN AVE., ANAHEIM, CA. 92801 

CiRCLE 19 ON FREE INFORMATION CARD 

COMPUTER 

DISPLAY 

TERMINAL 

$180.00 

fari (.r. 

Unused computer terminals in original factory boxes. Made for 
airline ticketing & seating reservations. 17 inch B/W CRT in 
modernistic housing. 41 lines of data, 52 characters per line, 
generated by diode matrix (graphic) technique. Self contained 
power supply. Keyboard, free standing, reed switches, 54 data 
keys, 28 special keys. Logic unit (not shown) 1024 by 6 bit 
core memory, printer I/O interface, communications I/O 
interface. Due to several years storage, though unused, you 
may have to tinker, clean contacts on circuit boards, etc.We 
furnish free with each, one operational manual, one book 
of schematics. Sold "as is", all sales final. The price is a 

give -a -way. Check with order please (for immediate shipping 
certify your check. Shipped truck (238 lbs) you pay shipping 
on arrival. These have been interfaced by local customers 
with KIM -1 and IMSAI (no doubt can be interfaced with 
many others. $180.00 

JOHN MESHNA JR, PO BOX 62, E.LYNN MASS 01904 
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Radio Hut 
Money back guarantee. NO COD'S. Texas 
residents add 5% sales tax. Add 5% of order 
for postage and handling. Orders under $15.00 
add 75 cents. Foreign orders add 10% for 
postage. 

For your convenience, call your BankAmericard 
or Master Charge orders in on our Toll Free Watts 
Line: 1-800-527-2304. Texas residents call col- 
lect: 1-214-271-8423. 

master charge 
C110 

1 

P.O. Box 64783 
rip 

Dallas, Texas 75206 BANNAMERIICARD 

oadtálto 

Memorex computer boards 
with IC's, diodes, transistor, etc. 

5 Boards containing 
100 - 200 IC's 

ONLY $4.25 

READOUTS 
FND70 .4" C.C. 
FND800 .8" C.C. 
TI 6 digit array C.C. 
MAN 8 .3" CA Yellow 
L-767 .7" C.C. 4 digit stick 

.59 
1.69 

3/1.00 
89 

3.25 

BRIDGE RECTIFIERS 
1 Amp 
6 Amp 

10 Amp 
25 Amp 

50V 
50V 
50V 
50V 

.85 

1.10 
1.25 

1.39 

PLASMA DISPLAY KIT 

Kit Includes: 12 digit display .4" Charac- 

ter Power supply for display 
above Complete specs for 
hookup. 

Line cord Not Included. ONLY $3.95 

r7 r _ i1/ _1.J._. /.-1,J./ /.J. 

I uI'I'ItlIüuiüii 

TRANSISTORS - DIODES 
MJEI103 

MJ3001 
2N2222 
2 N2369 
2N2905 

2N2907 
2 N3906 
2N4400 

3/1.00 
1.30 

6/1.00 
6/1.00 
4/1.00 

15/1 .00 
6/1.00 
6/1.00 

2N4443 SCR 3/1.00 
RCA 200V 115w NPN .95 
1 N4004 15/1.00 
1 N4007 10/1.00 
1 N4148 (1 N914) 20/1.00 
3 N201 VHF Pre amp .80 
040C1 Power Dart 5/1.00 

House numbered and P.C. Lead 

POSITIVE VOLTAGE REGULATORS 

LM340-5 LM340-15 
LM3406 LM340.18 
LM340-8 LM340-24 
LM340-12 
To -220 case. Your Choice 

.75 Each 

NEGATIVE REGULATORS 

7905 7915 
7912 
To -220 case. Your Choice 

.75 Each 

FINNED HEATSINK for above regulators 

2-3/4" High 2-1/2" Wide 
1" Depth ONLY .39 Each 

HEATSINK with pass transistor to in- 
crease regulator to 5 amps. 

ONLY .99 Each 

UNSCRAMBLER KIT 
for all Scanners 

Tunes easily 

Full instructions included 

Easy to install 

31/7" x 3'/2" x 1'/2" 

ONLY S14.95 

WATERGATE SPECIAL 

Telephone Relay automatically starts and 

stops tape recorder. No batteries required. 

Kit complete with drilled P.C. Board. 

Parts and Case ONLY S9.95 

BATTERY CLIPS 
Standard 9V battery clip with 4'/7" 

tinned leads. 25/S1.00 

TI CALCULATOR CHIPS 

TMS103 w/specs. .99 

TMS107 w/specs. .99 

CLOCK KIT 

Kit includes LT701 clock module 
Power Supply 
Punched case 

12 or 24 hour operation 

Complete except for line cord 

LT701 E 12 hour clock 
LT701G 24 hour clock 

ONLY $14.95 

HARDWARE 

New, includes 2-56, 4-40, 6-32 and 8-32 

screws and nuts. A very usable selection. 

% pound S1.50 
1 pound $2.60 

LINEARS 
LM309 K 
LM380 (8 Pin) 
LM380 (14 Pin) 
LM3900 
LM710 
LM711 
LM723 
LM748 
NI555 
NE556 
NE565 
NE566 
NE567 
1458 
RCA 3043 
15491 
15492 

.95 
.75 

1 .00 
.30 
.25 
.25 
.40 
.25 
.35 
.95 
.95 
.95 

1.10 
.49 
.75 
25 
25 

CD4000 
CD4001 
CD4002 
CD4007 .16 
CD4009 .45 
CD4010 .45 
CD4011 .16 
CD4012 .16 
CD4013 .29 
CD4014 .75 
CD4015 .75 
CD4016 .29 
CD4017 .80 
CD4018 .80 
CD4019 .39 
CD4021 .90 
CD4022 .90 
CD4024 .70 
CD4025 .19 
C04027 .39 
CD4028 .75 
CD4029 .99 
CD4030 .16 
CD4034 2.30 
CD4035 .99 

CMOS SALE 
.16 CD4040 
.16 CD4041 
.16 CD4042 

CD4043 
CD4044 
CD4047 
CD4049 
CD4050 
CD4051 
CD4053 
CD4056 
CD4058 
CD4060 
CD4066 
CD4069 
CD4071 
CD4076 
CD4077 
CD4102 
CD4116 
CD4507 
CD4512 
CD4516 
CD4518 
CD4520 

1.00 
.69 
.59 
.60 
.59 
.59 
.35 
.35 
.90 
.90 

1.00 
.90 

1.00 
.69 
.30 
.16 
.99 
.39 
.68 
.39 
.40 
.50 
.85 
.85 
.85 

PROJECT CASES 

SMALL $1.50 

D 21/2- 
W 4.3/4' 
H - 1-7/8" 

MEDIUM 52.00 

D - 2" 

W 4.7/8" 

H - 3-1/2" 

LARGE S2.75 

D - 21/2" 
W 7" 

H-4" 
All cases have a sloped front, white with 
black wrinkle finish. 

60Hz Crystal Time Base Kit - Kit 
enables a MOS clock circuit to op- 
erate from a DC power source. Ideal 
for car, camper, van, boat, etc. 

60Hz output with an accuracy of 
.005% (typ.) Low power consump- 
tion 2.5 ma (typ.. Small size will 
fit most any enclosure. Single MOS 
IC oscillator/divider chip 5-15 volts 
DC operation. 

ONLY $4.95 
2 for S9.00 

LOW POWER SCHOTTKY 

74 LSOO 

74LS02 
74 LSO4 
74 LSO8 
74LS10 
74LS11 
74LS20 
74LS21 
74LS22 
74LS27 
74LS30 
741S32 
74 LS3 7 

74 LS38 

.25 

.25 

.30 
.25 
.25 
.32 
.31 
.33 
.33 
.30 
.31 

.33 

.40 

.35 

74LS74 
74LS90 
74LS132 
74LS138 
74LS139 
74LS155 
74LS157 
74LS162 
74LS163 
74 LS 175 
74LS193 
74LS258 
74 LS367 
74 LS368 

.49 

.85 
.90 
.89 
.89 
.90 

1.00 
1.39 
1.39 
1.09 
1.09 
1.09 
.70 
.70 

330 
470 
680 
1K 
1.2K 
2.2K 
3.3K 
4.7K 
6.8K 
10K 

RESISTORS 
Over 50,000,000 in stock 

ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 

1/8W 
1/4W 
1/2W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 

20K 
22K 
27K 
33K 
39K 
43K 
47K 
82K 
100K 
150K 
220K 

ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 

1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 

All resistors are PC lead, but are not pull 
offs. 100 min. order for each value. 
No Mix. 100/.99 Cents 

ORDER BY PHONE. Charge your 

order to BankAmericard or 
Master Charge. 

Use our Toll Free Watts 

1.800-527-2304 

RADIO HUT GUARANTEE 

If you are not satisfied with any of 

our products NO MATTER WHAT 
THE REASON we offer you a full 
money back guarantee if the prod- 

uct or products are returned within 
14 days after you receive them. 
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rr., 
IC -TOT CURVI TRACIO 

¢7LO IT FAR TNI LOMeT COST PILO FUNCTION 
CURVE TRACER ON THE MALLET. ATTACHES TO 
100$ KOf IN SECONDS. USED IT EDUCATORS, ` f PROFESSIONALS AND ROASTS%S All OYER WS 

ÍI p, ATONLD. 30 DAT NONIEIACK GUARANTEE. 

STILL ONLY 

1139.50 
ADO 92 PAM 

COLO.4R4 
.005701 
SALID TAX 

PO SOD 5175, POWER, C01.0. 10304_ 

CANADIANS! AP Superstrip II universal bread- 
board, $18.95 postpaid. B.C. add 7%. Money 
order to WOLVERTON ENTERPRISES (Dept. 
RE), 5, South Hyte Avenue, Burnaby, B.C. V5B 
3H6 U.S. inquiries invited. 
MAKE professional -quality PC boards with silk- 
screen techniques. Complete step by step infor- 
mation, $4.95 Postpaid. TERRATRONIC RE- 
SEARCH, Box 513M, Quincy, IL 62301 

BACK issue magazines. Over 200 titles, 1890 to 
1976. Send stamped envelope. Free list. 
EVERYBODY'S BOOKSHOP, Dept. RE, 317 
West 6th, Los Angeles, CA 90014 

Looking for jjjRF PRODUCTS? 

AMATEUR RADIO SUPPLY 
SEATTLE 

6213 13th Ave. So., 98138 
(206) 767-3222 

60/600MHz 7 -digit portable frequency counter 
battery or electric $299.00. 500MHz prescaler 
+ 10 or + 100 $59.95. CBS, Box 1356, Cocoa 
Beach, FL 32931 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS 

7400711 
MOON 

7WM 
744317 
74051 
N0)5 
74001 
14101 
41111 

741)1 
7 5 
702. 
74125 
743d 
74l]1 

7+42$ 
74451 

i4:7í 
74481 

7745$ 701 

74749 
74759 

0.635 

029 
14935 
749]5 
74955 
1104 
7410714 

7.i 0M 
r011N 
747254 
7413217 

1111. 

15íq1 
74 154" 
141555 
71750, 
WM' 
741635 
741. 
741754 
747515 
7419. 
7419. 
741931 
742211 
7421. 
1416655 

741664 i 00 1410. 
70670 202 000210 
í1M01 

741300 Rl 
17 74150011 

1) 4415025 
17 '415004 
19 7415055 
52 7+150. 
2 7451. 

73 1415131 
17 7415744 

iéi.iúi 
63 74152. 

19 7475334715101 

70 7415344 
39 7115240 

1Í i445ºo9. 
ie 71159. 

e5 74159. 
1 04 741517/4 

60 70511 2t 

111 7 451]1M 
6 7/151361 

21 

] 
2É 
18 
67 

130 
2e 
34 

iÉ 
39 
19 
16 

1'á 
1 10 
I e9 

u 
52 
52 
15 

59 
]2 74151519 1 m 
19 74151)SF 1 50 

175 741515714 I 40 

º709 7:i5i5i5 05 
200 7451744 es 

45 74151961 . 
45 1522tY 95 
49 015150 2 20 

30 

INN 
] 'S 

» 
71111 

1335 
5 

34143 
302 

I º fA101 
CA.101 10 W051 
525Ame 

r.130e 
85 C.Ua6 
55 703409 

101 14C01UmA0 

im 1430140 

3 00 111103. 
1090 

145. 
043115 
18313 

10311 
00]201 5 

183231.5 
1030211.1? 
1.43109 15 
183207.5 
1412071 
1113201 12 
113201 15 

Í613]9M 
.401 5 

18]1051 
LWá12 
1333103..}1 
141015 

00712 
1410115 

14340124 
101430 
18399 
10350 

7ó" 
18377 

143637. 
1113e1 
830 

101011 
14.010 

1M777' 
14473-1 

19 1473. 
29 367070 
30 1414117 
30 1117470 

58 1474114 
1M14. 

Im 
1.1113094 

m 141m5 
95 1141304 
55 141310 14. 550 154,1100 

1 0 101112 
0 141999 

2 95 1112111 
4 75 18101 

05 
1039005 
01 

II 143m. 
35 4K14515 

7.5540. 
115 M155a 

005155 43 

95 
M15+6M I: 

90 

wit 
5 

ro 

} M 555510 1 25 

1 35 
181N 90 

us Iel51 m 
6 95 KCS 00 
1 ss 7s1v n 
1 ]5 

791734 39 
1 51 

7515204 19 
1 60 

7545334 37 
1 95 

7555434 37 
1 0 

75491014 50 
799234 155 
9wLM e9 16m0 

011[NRt 
m 1x.ml a 

1W1 m2 N 14 4. 

w 
S 

57.8 

4111 0 
1 .11ms a 

10 .M006 a 
70 Na.ñú 25 1 0 

144716A 25 lro wm. 25 

;'° 
ÓÓ 

. 25 
15 

7 11717:7191i5 
5 .M7514 25 1 50 

.M47524 75 501 

'71.3 1N3 25 
I m x34xi 
I 75 :111,C0101 41, 

75 670 2210 
50 /DIN 1375 
99 

1 00 
C030f4001 74., 50 
w9ol 

21 04107 
61 CU. 
4.9 9.É 0109 

01410 

1 Ó7s 0 0540'IÓ12 
r c43173 

1 cIN111 
5 (04175 

50 00016 
3 00 C43177 
"7 CD4111 
30 CD4o19 

501020 
01 

6º O40i 
7 

C 1 

C43023 ] .,09 

101021 
65 104015 

Not a Cheap Clock Kit S17.45 
Includes everything except case. 2 -PC 
boards. 6-.50" LED Displays 5314 clock 
chip. transformer, all components and 
full Instructions. Same clock kit with .80 
displays. 522.75 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like It available. 
Needs no additional parts for complete, 
full operation. Will measure -100" to 
-200 F air or liquid Very accurate. 
Complete instructions. 539.95 

8080A Microcomputer Kit 
8080A CPU, Crystal Clock, I/O Buffers, 
RAM and PROM D A -A D converter. 
PROM Programmer. Memory expandable. 
Complete documentation mcl assembly 
instruct , programming etc 5195.00 

1977 IC Update Master 
Manual Brand new Complete inte- 
grated circuit data selector from all manu- 
facturers. 1264 page master ref. guide to 
the latest IC's including microprocessors 
and consumer circuits. 17,000 cross 
references for easier sourcing of hard to 
get parts. S30.00 with free update service 
thru 1977. Domestic postage add $2.00. 
Foreign 56.00. 
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Frequency Counter Kit 
Covers audio. ultrasonic and low amateur 
band 10 Hz to 2 5 MHz typ. Dual channel 
high sensitivity 125 millivolts. Crystal 
controlled clock. Can be prescaled for 
higher frequency. 6-.50" digits. Full in- 
structions. Less power supply. S40.00 

Stopwatch Kit S26.95 
Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 minutes, 59 seconds, 99 11100 firs 
Times standard,split and taylor. 7205 chip, 
all components minus case. Full instruct 

COSMAC 'ELF' 
RCA CMOS Microcomputer 
CDP1802 CO 529.50 Users Manual S1.50 

Complete kit of parts to build the "ELF" 
including CDP1802 and users manual as 
listed in August '76 Pop. Elect. minus 
power supply and board. S92.00 

VOLUME SPECIALS 
MM5262 2" RAM 54 
MM 369 0r..ee, 2 10 
2102 I 500 145 75 0311 1 80 
1700503 50 0.0011, 1 00 
750500 COMM 3 90 
00411.3 150N547GAM 500 
91.410020 5 Alarm Clock Moo 8 95 
8.410130 7 414 rm 01n[1 Mod 10 95 
MM5309 C1005 390 
MM5314 Clod. 3 90 
Momer54y Pu5no9non S.n 50 

077e1 .x. 4,50 404.0* 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 
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60 Hz Crystal Time Base 
Kit S4.75 Converts digital clocks 
from AC line frequency to crystal tome 
base. Outstanding accuracy. Kd induces: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

Clock Modules 
Complete alarm clocks ready to hook up 
with transformer and switches. Very com 
pact with .50" and .84" digits. 
MA1002A. C or E .50- S 8.95 
102P3 Transformer S 2.25 
MA1010A, C or E .84" 511.95 
102P2 Transformer S 2.25 
Special transformer and six switches when 
purchased with module S 2 95 

Stopwatch/Timer Kit 555.00 
4 Digit, 7 function programmable stop- 
watchlhmer. Two PC boards, components 
and case. Crystal controlled, this kd is 
excellent for rally and events as well as 
navigational. photography and for appli- 
ance control. 

Auto Clock Kit 515.95 
DC clock with 4-.50 displays. Uses Na- 
tional MA1012 module with alarm option. 
Crystal time base PC boards and full in- 
structions. Add 53.95 for a beautiful 
dark gray case ready to install. This is 
the best value available anywhere! 

FREE: Send for your copy of our 1977 
QUEST CATALOG. Include 14 stamp. 

CIRCLE 55 ON FREE INFORMATION CARD 

Intróducirig . 
15L 

Equinox IOC_ `k55 / computer .1(1,a/ 

" 1 5 ' . f 

EáiuiNoX1oo " ' 

THE FRONTRUNNER 

3fl 

Equinox 100: the 8080 CPU/S-100 Bus 
computgr kit that's years in front of Altair* 
and IMSAI in design,function, and front 
programming capability. 
At $599, it's clearly the Frontrunner. 
Write for- free specs to PARASITIC. 
ENGINEERING PO. Box 6314, Albany 

ICalifornia 94706 
*Altair is a trademark of M1T..S. Inc. 

WIRE -Hookup, wire -wrap, ribbon cable, con- 
nectors, etc. Send 138 stamp for complete list. 
RAM ELECTRONICS, Box 336-R, Brookhaven, 
NY 11719 

FRÉ: V r L IVFo5RMATd0N 
ZEFro 34TELr ;tsSO(1a¡ 

1 1 12 2 4 A,otzr 'Eo 
`v1r1 rIL9TCY' SU1Tf1M_P 'D 

Sta arS.S; 5 hrt i1vtejlF 

FREE catalog. Solar celllss, NiCad's, kits, calcula- 
tors, digital watch modules, ultrasonics, strobes, 
LED's, transistors, IC's, unique components. 
CHANEYS, Box 27038, Denver, CO 80227 

TSI LCORNEI jtuES! 
Q Send For -41. 36, per 

CORNELL'S tube 
New Color Der 

tube ORDER REE 
Catalog110 1r NOT SHIPPED 

48 PI6. N.N 55 IN LOTS OF 100 IN 74 HOURS 

4215 F "..::74344':t, ..:' 1 5511[íh0. CALIF. 92105 

JAPANESE transistors, IC's, parts. Original 
parts at reduced prices. Free list. ORA ELEC- 
TRONICS, Box 7548, Van Nuys, CA 91409 I ALL AN ASR 33 s AND MORE ! 

- OLIVETTI 718 TELETYPEWRITER 
BUILT-IN PAPER TAPE I/O 
KEY80AND PLUS 10 KEY PAD 
HEAVY DUTY OUT QUIET $950 
NATIONAL SERVICE a SHIPPING 

DATAPO1NT 3300 
THERMAL PRINTER '\$475 

sM EPPING 

PARALLEL WITH 
ADDITIONAL CIRCUIT 

BOARDS TO PROVIDE SERIAL INTERFACE 
30 CPS. 96 CHAR, 57[7 DOT MATRIX, 80 COL 

SEND $1 FOR OUR CATALOG 
DESCRIBES COMPLETE LINE OF KITS 6 UNITS 
BOOK REVIEWS, LIST OF NEW c SURPLUS PARTS 

COMPUTER DEPT R, 

WAREHOUSE PO B05 68, KENMORE STATION 

%STORE BOSTON, MA 02215 671/261-2701 
40. 

SUPERSCREEN lenses $99 to $199. Send $1 for 
plans and details. PROJECTAPIX, 300 West 53 
Street, New York City, 10019 

12 volt DC battery, Globe Union Gel Cell, sealed 
4.5 Amps $33.95 with charger. GE nickel - 
cadmium batteries. ROVA DISTR. CO., Hwy. F, 
Pewaukee, WI 53072 



DIGI-KEY CORPORATION 
Quality Electronic Compoients 

DON'T FORGET OUR 

ISCOUNTS WHEN COMPARING, PRICES 

PRICE BREAKTHROUGH ON 74LS' 
741100 .28 
74L501 .28 
741507 .28 
741303 .78 
741504 .29 
741305 .29 
741308 .29 
741309 .29 
741510 .78 
741311 .28 
741512 .28 
741513 .47 
741514 1.02 
741515 .78 
741520 .28 

0'741521 .78 
741571 .28 
741526 .33 

0 741527 .33 

741530 .28 741590 37 7411157 .75 7115248 .79 

741532 33 741592 .57 7415158 .75 7115249 .79 

741537 .33 741593 37 7415160 1.02 7115253 .84 

741538 .33 7415107 .39 7415161 1.02 7115257 .75 
741510 .28 7411109 39 741.5162 1.02 1515258 .75 
741542 .67 7415112 .39 7415163 1.02 7115266 .39 
741547 .79 7415113 .39 7415164 1.02 7115283 .79 
741548 .77 7411114 .39 7415168 1.14 7115290 .65 
741551 78 7415125 .49 741.5169 1.14 7111293 .65 
741554 .78 7415126 .49 7415170 1.73 7115365 .67 

751555 .78 7415132 .81 7415173 I.34 7115366 .67 
741573 39 741313 39 7415174 1.06 7415367 .67 
741574 .39 7415138 .73 7415175 .84 7515368 .67 

741575 33 7413139 .73 7415190 1.18 7413386 .39 
741376 39 7415151 .75 7413191 1.18 7.1370 2.34 
741378 .39 7415153 .75 7415196 .86 7 1395 .77 

741583 .79 7415154 1.10 7415197 .86 7 15% .77 
741586 .39 7415155 .75 7415247 .79 7 L597 .77 

7415156 .75 7,1598 .77 WIRE WRAPPING WIRE IN BULK 

Red er RV<b TO ga. gym, 
INTEGRATED CIRCUITS - TTL, CMOS, LINEAR S. MOS 

100 5200 500 78 so 1414444 51500 

7400 .21 
7401 21 
7402 21 
7403 .71 
7401 .21 
7405 .21 
7406 .25 
7407 .25 
7408 .71 
7409 .21 
7410 .71 
7411 .71 
7412 .21 
7413 .25 
7414 .89 
7416 .25 
7417 .25 
7470 .11 
7471 .25 
7473 .35 
7425 .35 
7426 .25 

Q7427 .33 
7428 .28 
7430 .21 
7432 .25 
7433 .30 
7437 .25 
7438 .25 
7440 .21 
7442 .53 
7443 .63 
7445 .70 
7446 .70 
7417 .70 
7448 .70 
7450 71 
7451 .21 
7453 .21 
7454 .21 
7459 .21 
7460 .21 
7470 .30 
7472 .30 
7473 .30 
7474 .30 
7475 .49 

7476 
7480 
7487 
7483 
7485 

32 
70 
70 
70 
89 

7489 2.19 
7490 41 

7491 70 
7492 44 
7493 44 
7494 70 
7495 70 
7496 70 
74100 1 2B 
74107 30 
74109 33 
74121 .35 
74127 44 
74123 61 
74175 40 
74126 40 
74132 70 
74141 88 
71115 70 
74147 163 
74148 130 
74150 1 16 
74151 70 
74153 65 
74154 103 
74155 70 
74156 70 
74157 70 
74160 88 
74161 88 
74162 .88 
74163 88 
74164 % 
74165 115 
74166I26 
74170 7 64 
74173 1 42 
74174 
74175 
74176 
74177 
74180 

MA, q 4 0044' 
e 9.402.2 °$111 

- - 

98 

93 
)9 

79 
)0 

74181 2.15 
74182 .79 
74184 2.19 
74185 2.19 
74188 3.50 
74189 3.50 
74190 1.23 
74191 1.73 
71192 .88 
74193 .8B 
74194 .88 
74195 .88 
74196 .88 
74197 ,88 
74198 1.49 
74199 1.49 
74251 1.09 
74779 35 
7435 .67 
74366 .67 
74367 .67 
74368 .67 
8093 .40 

8091 .40 
9095 .67 
60% .67 
8097 47 
8098 .67 
75150 1.16 
75450 88 
75451 .61 
75452 .61 
75453 .61 
75151 .61 
75491 .8I 
75492 84 
75193 1.09 
75494 1.19 
82525 2.19 
4000 .73 
4001 .23 
4002 .23 
4006 1.73 
4007 .23 
4008 .79 
4009 .44 
4010 .44 
4011 .23 

4017 .23 
4013 .40 
1014 .96 
4015 .96 
4016 .40 
4017 1.05 
4018 1.05 
4019 .23 
4020 1.14 
4021 1.14 
4072 .% 
4073 .23 
4014 .B4 
4025 .23 
4026 1.68 
4027 .40 
4028 .89 
4079 1.14 
4030 .23 
4033 1.51 
4034 3.50 
4035 1.14 
4040 1.14 
4041 .79 
4042 .79 
4043 .70 
4044 .70 
4040 1.86 
4019 .40 
4050 .40 
4051 1.26 
4051 1.26 
4053 1.26 
4060 1.58 
4066 .79 
1071 .23 
4071 .23 
4073 .73 
4075 .73 
4081 .23 
4087 .73 
4502 .79 
4510 1.14 
4511 1.05 
4514 2.80 
4515 2.80 
4516 1.23 
4518 1.14 

4570 1.14 SILICON DIODES JI 
4527 
4528 1.00 151001 .64/10 5.50/C 549/M 

4085 1.23 1744002 .66/10 5.60/C 51111 
2102.1 1.99 1540447 .68110 5.80/C 
80804 24.95 1734004 .70/10 5.95/C 554/M 
C7í3046 .75 154005 .82/10 7.05/C 563/M 
1583611" 1.25 173100E .90/10 775/1 59/50 MA 1003 CAR CLOCK 1ÁV091( 1.20 141007 40/10 8.60/C 579/50 
1M321Á 1.28 1144148 .40/10 3.50/C fT9/M 
1143401.5 1.25 12 Hour Gals 
1M3401á 1.25 12 Vdl DC 
1034018 1.25 Double Digit Discounts 
1.113401.12 1.25 Crystal Time Base 

Saves You Even Morel 
1503401.15 1.25 Bright Green Digits 
1743101.18 1.25 Assembled old Tested 
1703401.34 1.25 'I, WATT ZENER DIODES 
1X39005 80 

17457268 3.3, 15 S11 /C 1557368 7.5r .15 511/C y MC1456N 

'00 114522783.6r .15 511/C 15573788.74.I5 511/C M[1456V 1'00 114522083.9,.15511/ 15523828.7,.15111/ 0 MC14580 S3 1187/98 4.3v .15 511/C 1552398 9.1r .15 511/C MC3302P 324 
1N573081.7v.15 S11/C 153210810. .IS 311 /C 0 NEí.10T 3.74 
1552318 5.14 .15 511 /C 17452418 11, .15 511 /C 

5E :55 2.44 
1557328 5.6r .15 511 /C 1552428 12r .15 511/C e 

ÑLSSM 1852338 6.0e 15 511/C 1552436 13v .15 511/C 0 
711.608 3.53 1551341 6 2, 15 511/C 1552448 14v .15 511/C 

5E'Á18 383 1557355 6 8, 15 511 C 1552458 15r .15 511/C 0 58628 3.83 BUT A -I PRODUCTS IL BISHOP Nt4.25 
7485665 i 8 GRAPHICS FROM DIGI-KET , 

745675 I 36 - 
4A/09CV .44 
uA/1OCA .44 
Amu .53 

LED DUAL DIGITS 
PRICED PER PAIR OF 2 DIGITS 

NSN313 0.3" CC . 52.20/Poir 
5584314 0.3" CA . $2.20/Pair 
5561584 0.5" CC . 52.60/Pair 
11511564 0.5" CA . $2.60/Pair 
N561783 0.7" CC . 53.00/Pair 

ALL LEADS BROUGHT OUT FOR EASI OF APPLICATION 

Á/23u .60 
44733(8 .75 
4741C 

.70 

.41 4"4741PLESSEY SAMPLER 
44Á748C5 719 4. 410.00.,.e., 01 Mn-zed /d,n,., team., 
oA7eoXU 1.25 

300 cops le yew., 526.00 4147806N 1.75 
uA7808CU 1.25 
71781701 1.25 LED LAMPS 

uA7515CU 1.25 851.30531.13' 18 515/C 
u47818CU 1.75 
9470240) 1.25 73513056 L.1 V. 18 $15/C 

Ems34 
COMPLETE WITH BIT 

AND SLEEVE 

1 

1 

High Digits_ 
- - 

Actual Situ 
MA1002A 11 Hour AM.PM 

MA1002C 24 Hour 

SPECIAL TRANSFORMER & SWITCHES 

$10.50 
$10.50 
$3.45 

A 

~It 
.375'I0e05 

14~ 
4141'a. 
i T.- TTTr 710 T Digits Actual She 1.15"i1'2., 

4400' 

O 

00 
O 

o D 
0.3" Di9ns 

6.41001 
She 

O 0 

1.15''13.05" 

ABOUT OUR CLOCKS 
TIw 441002 and w1010 eves clock nee.. e, Ndwm1 sna,a,4n 
b ere I9119 om5194 ad ,.stM 0304, vs, a. d9ir LED dnpb, 
ad 0 405 m,p,nM cww, 9 me same 5.ape n0, ,a 
s' w, and a0 wnal nano,,,., and you . fairy tueellerwq 
OaA. 

tM 441003 e301 1444.e n e Iua, nren6nd and rel. 12 rr.. 
cede 0004 0 won 6naa.. 

vem, 
119..un0 a, ad on, 

terne , t0 . 6001 a panoea0le 
n enrolee han 12e,er DC se Os 

,. a.l . ,a.. w,1 rn9 ,.1ar, > /ran... 
e. .r. 

MA1002A T - LED 12N... ~PM Oath Mod. 510.50 

MA1002A SET N00ua..M 7.anlarn., a smarm .513.95 
MA1002C 5-1.10 2. Moo CI. 1.194 ... . 510.50 
MA1002C SET 4a4n..1h T.eMlan., a s..r, .513.95 
MA1003 12 vd, Ca Cats enn Se101ws.... $24.95 
MAI010A N' LID 12 Wee MUM (30e 401,.. $13.00 
MA1010A SET 404,3..81 Nar.,ane, A rrtr 516.45 

MA1010C M' LLD 24 Maw 0301 Webb S13.00 

MAI010CSET 11em19.nllraatan..as.Rr, S16.45 

Double Digit Discounts Save You Even More! 

High Digits 

MpO o Áó 
O 

I 

it 

O 

- a - IIIIja ' Y 
1'0 if _ /. : - __=%:.i==5F5x3;15tF 

____%_=O==ual s5te 
1. 

¡ 

MA 1010A 12 Hour AM PM 513.00 
MA1010C 24 Hour 513.00 
SPECIAL TRANSFORMER & SWITCHES $3.45 

SEND FOR OUR FREE CATALOG 
WE STOCK A WIDE VARIETY OF 

PARTS NOT IN THIS AD PLUS 
MANY SPECIALLY PRICED BARGAINSI 

DATA BOOKS 
TTl 1C's 595 p 54.00 
linear IC's 957 p S5.00 
CMOS 74C 256 p 53.00 
Memory IC's 591 p 5300 
Interlace IC's 464 p. 5400 
Volt. Roos. 128 p 53.00 
lino' Appl. 1432 p. 54 00 
1near Appl. 1 246 p 53.00 
Audio 196 p 53.00 
MOS 131 IC's 713 p 54.00 
CMOS 4000 778 p 53.25 
Aralo9 Manual 637 p 55.95 

SLIDE SWITCHES 

5P5T 15 1.20 10 10.00/C 
SPOT 19 170 10 13.00/C 
DPOT 23 1 00 10 1900/C 

STRANDED HOOK UP WIRE 

20 go PVC 7.50,100' 10.00'500 
22 ga PVC 2.80100. 11.251500 
14 go PVC 2.10/10C' 8.50/500 
26 go PVC 2.10/100' 8.50,500' 

50 VOLT DISCS 

100 pf 46/10 350 C 

220 pf 41,10 350 C 

470 pf 40/10 350 C 

001 of A0/10 350 C 

.0077 4f 40/10 3.50 C 

0047 of 4010 3 50,C 
.01 of 45/10 3 65/C 
012 of 5C/10 4.00/C 
.047 of 7C/10 5.60/C 
.1 of 1.35/10 11.50/C 

471500...03 
I/50V . . . .08 
77/505. . .08 
3.3/509...08 
4 7,35V...00 
4 7 501/.. .08 
10 16V . . .08 
10 25V . . .OB 

10 50V . . .10 
711160 .. 08 
27 25V . . .09 

yI 

ij+i 
,fl 

iufTT:T fi.TT;,, 5 

0.3" Dd1Hs 
Actual Sae 0.55 

,,304.._ 

NEW - FOR CAR OR BOAT! 

m 

rr1 

the M41001 bright green flovn M 
h 

sce 

display offers o Anthem,. Mat n IehS 

be achieved by LED displays, /nine 1E 

Mat sold Detroit! 3Yi 

MA1003 $24.95 
Push 9 4 ,.a.,3P,en5.1t1 

RADIAL ELECTROLTTICS 

.60,10 22 50V 12 1.00/10 330/255..23 1.86/10 

.6510 100 6 3V 09 .75/10 470/105..21 1.71/10 

.65710 100,106.. 10 .77/10 00/160..73 1.8110 

.6510 100 16V . II 85/10 470/255..79 2.35 10 

.65/10 100 25V. 13 1.10/10 1003/10V . 24 1.96 10 

.68.10 100,50V.. 11 1.71/10 10001160 . 29 735 10 

.6.510 220/104.. 13 1.08/10 1000/25V .11 3.33 10 

.6`10 270/166 ...15 1.16/10 2200/100.42 3.33 10 

.7_10 720/259..21 1.71/10 7700/169.54 4.3010 

.67710 220/500..29 2.3510 2200/250 . 58 4.67/10 

.70,10 330/10V.. IS 1.16/10 3300/160 . 89 7.14/10 
336/165.. 21 1.6610 

AXIAL ELECTROLTTICS 
.47/100 .. 11 .90/10 33 250... 14 115/10 330/165..79 1.35/10 
1/309 ... II .00/10 13,505...19 152/10 330/250.. 32 2.54/10 
3.3/350 .. 12 .95/10 47/160...14 1 15/10 470/160.. 32 1.55/10 
3.3/50V .. 12 1.0C/10 47/250... 17 1.30/10 470 25V..37 3.00'10 
4.7/255 .. II .9510 47/505... 21 1.17/10 100010V . 33 765/10 
4.7/359 .. 17 .95/10 101105.. 14 1.13/10 100016V . 39 3.15100 
4.7/500 .. 12 1.00/10 100/165.. 17 1.30/10 1000/25V . 56 4.50/10 
10/258...12 1.00/10 100 250.. 20 15510 1200/108.50 3.%/10 
10,500...14 1.1510 100/506..79 230/10 7200/165.62 4.95/10 
22 160...12 1.0C/10 720/10V.. 18 1.42/10 2200/255.79 6.3/10 
71 255... 13 1.05!10 270/165..20 1.55/10 3300/160.95 7.63/10 
22 509... 17 1.32/10 720,255. 79 235/10 4700/1601.09 8.70/10 
33169...13 1.00'10 110 500 40 323 10 IOILDIIOV 1,15 9.1940 

33010V 14 1 16 10 

WIRE -WRAPPING TOOL I.C. SOCKETS 

$5.95 
Wraps Unwraps & 
Strips 30 ga. Wire 

v. & 1/, WATT S 

CARBON FILM RESISTORS 
54 .4,3 6 ndlrple. of 5 per eclat 

51.70/100 a 517-00/1000 al ame value 

1 ohm thro 1.0 magohm 

HARDWARE 

2.56 1/4 Screw .99 C 7.20/M 
2.56 1/2 Screw .991C 7.65/M 
470 1/4 Screw .55,C 3.60/M 
4410 1/7 Screw .60.0 1.05/51 
6.32 I/4 5.rew .65.0 4.40/M 
6.32 1/2 Screw .75 C 4.85/50 
8.32 3/8 Sue. .90,C 5.85/50 
8-32 5,8 Screw 99.0 7.00/M 
2.56 Hot Nut 55/C 3.60/N 
440 Be. Hut 35/C 3.75/M 
6.31 Her Nut 0604: 4.00/61 
3.32 Her Nut .60/C 4.15/M 
No. 2 La6washer 82/C 5.75/M 
No. 4 14.6,0sher .4' /C 3.00/15 
No. 6 Lak,osher .4'i/C 3.00. M 
No. 8 Lo.kwasher .4'./C 3.00 M 

8 Pin Solder .17 1.60/10 
14 Pin Solder .20 1.90/10 
16 PM Solder .77 2.1010 
18 Pin Solder .29 2.75/10 
24 Pin Solder .38 360/10 
28 Pin Solder .45 4.2510 
40 Pin Solder .63 6.00/10 
8 Pin W.W .24 2.30/10 
14 Pin W.W .26 2.50/10 
16 Pin W.W .30 2.85/10 
18 Pi, 4-4 .60 5.7010 
74 Pin W.W .58 9.10/10 
28 Pet W -W 1.12 10.00/10 
40 Pit W -W .92 8.75/10 

DOUBLE-DIGIT DISCOUNT SCHEDULE 

tilleeryeal I9r. 44 0 . 
t 0512.99 7111Ií 110054999 Lest 1St 

1500E04999 9 le A'. 
1759.19999 Less 10% 01050 00 Up ins 95. 

Ilan ee rho sraaaryed Charge Setae 

STANDARD SNIPPING/HANDLING CHARGE 

... . nee b. ....n a r,.e.. 
105149 0040200 s 505509 and 5025 
1555109 0041071 0/4400A9 No Charge 
52154 9 add e 1050 

41.911 41raa.eh mono re 414 a Cee4 

COD ORDERS ACCEPTED FOR SAME DAY 

SHIPMENT - CALL 211.611 6374 

Wad 199 «.. .nee.1 

«" ^'~' "(MIL. (luality I:omponvnb Sold!" ,.... aw 
00997 rdlart TO UPtr D,KOMN1 SCM10eL1 

DIGI-KEY CORPORATION 
Boo 677, Thiel River Falls, MN 56701 215-681-6674 

CIRCLE 71 ON FREE INFORMATION CARO 



SUPER VALUE! 
ICS Socketed 
Push button Switches on Main PC Board 

Open chassis for Easy Assembly 

2 IN 1 DMM-COUNTER 
FCM-8 

4Illrtar, , 8 DIGIT q_q q- q 9 11 250 MHzz KIT T v v_1^.11»I...r 

Mil) ó $21995 
Size 10W x 3-1/2H x 9D 

Meter: Auto polarity and overrange indi- 
cator. 11 Meg. Ohm input impedance. 
Four overlapping ranges on AC -DC volts 
and current to 1KV and 1 AMP and five 
ranges on ohms to 1 Meg. Ohm. 500% 
over range capability, except current. 
Accuracy: r1%, ±1 count DC, ±1.5%, ±1 
count AC and Ohms. Counter: Same as 
FCC -8. 

CAPACITANCE COUNTER 

ON 'nºP 

9 9 9 q 

NOW. IT IS 
A DREAM TO 
MEASURE 
YOUR 

- CAPACITORS. 

- $8995 HIT 

Size 7W x 3H x BD 
±1% ±1 count (±1 pfd. below 100 pfd.) 
Folir ranges from pico farads to several 
thousand m icrofarads. Features crystal 
timebase reference for stability. Auto - 
cycling. 

Deluxe Metal Cabinet 
Complete Step-by-step Instruction & Diagrams 
.3 in. 7-Seg. LED Readouts 

FREQUENCY COUNTER 
FC-6 

30 MHz KIT 
ON CoºP 

II 

'2' 9.-9 g,4 g ;7- 

i 1 

Size 7W x 3H x 8D 

r.14ºI.r.r4.rl. 
$8995 

FC-6H 
250 MHz KIT 

$129.95 
Perfect for CBers, hams, hobbyists, 
technicians. HI Z input, SOMV sensitiv- 
ity. Frequency 10 Hz to over 30 Mhz. 
(FC-6) and 100 Hz to over 250 Mhz. 
(FC-6H). Crystal timebase. 5 ppm. 

11: 

nrn.99-.-,. 

FCC -8 
8 DIGIT 

9 q 9f! 250 MHz KI- 

iüT1 $149 95 

Size 10W x 3-112H x 9D 
Hi Z input. Sensitivity 50 millivolts at 
250 Mhz. Readout Hz., Khz., or Mhz. 
Resolution 1 Hz. to 10 Mhz. and 10 Hz 
above Crystal time base - 5 ppm. 

Add $2.50 Shipping/Handling Each 
California Residents Add 6% Sales Tax 

BnsxA 0 
L1N CORP. 15311 S. Broadway, Gardena, California 90248 (213)532-8809 

CIRCLE 49 ON FREE INFORMATION CARD 

We have 
400,000 reels 
of great 
recording tape 
to unload. 

$30.00 gets you thirty reels 
($225 value): or $12.50 gets you ten 
reels ($80 value). Call for quantity 
prices. These are government surplus. 
and fully guaranteed, professional 
quality mylar tapes on 10" 
plastic reels.,' 4" wide. 1 MIL with 
3600 feet per reel. 

Sounds crazy? We can sell 
brand name tapes at these ridiculous 
prices because we're the only 
supplier who bought up 400,000 reels. 

Mail your order, name and 
address, with check or money order 
(N.Y. residents: add tax) to: 

AMERICAN 
SURPLUS TRADING 

Dept. R2 

332 Canal Street 
New York, N.Y. 10013 

(212) 966-5650 

CB SPECIALS-R.F.DRIVERS-R.F. POWER OUTPUTS-FETS 
2SC481 
2SC482 
2SC495 
2SC502 
2SC517 
2SC614 
2SC615 
2SC616 
2SC617 
2SC699 
2SC710 

1.85 
1.75 
1.10 
3.75 
4.75 
3.80 
3.90 
4.15 
4.25 
4.75 

.70 
2SC711 .70 

2SC735 .70 
2SC756 3.00 
2SC765 9.50 
2SC766 10.15 

2SC767 15.75 2SC866 5.85 
2SC773 .85 2SC1013 1.50 
2SC774 1.75 25C1014 1.50 
2SC775 2.75 2SC1017 1.50 
2SC776 3.00 2SC1018 1.50 
2SC777 4.75 2SC1173 1.25 
2SC778 3.25 2SC1226A 1.25 
2SC797 2.50 2SC1237 4.50 
2SC798 3.10 25C1239 3.50 
2SC781 3.00 2SC1243 1.50 
25C789 1.00 2SC1306 4.75 
2SC796 3.15 2SC1306.1 4.90 
2SC799 4.25 2SC1307 5.75 
2SC802 3.75 2SC1307-1 6.00 
2SC803 4.00 25C1377 5.50 
2SC839 .85 2SC1449 1.30 

2SC1449-1 1.60 
2SC1475 1.50 
2SC1678 5.50 
2SC1679 4.75 
2SC1728 2.15 
2SC1760 2.15 
2SC1816 5.50 
2SC1908 .70 

2SC1957 1.50 
2SF8 3.00 
HEP-S 3001 3.25 
250235 1.00 
MRF8004 3.00 
4004 3.00 
4005 3.00 
40080 1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
S12095 3.50 
SK3048 3.25 
SK3054 1.25 

2SK19 1.75 
2SK30 1.00 
2SK33 1.20 

3SK40 2.75 
3SK45 2.75 
3SK49 2.75 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

25822 
2SB54 
2SB56 
2SB77 
2SB128 
2SB135 
258152 
256173 
2SB175 
258178 
258186 

.60 
.75 
.75 

1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 
.55 
.85 
.85 

.65 
.70 
.70 
.70 

2.25 
.95 

4.50 
.55 
.55 

1.00 
.60 

258187 
258235 
258303 
258324 
2SB337 
2513367 
258370 
2513405 
2SB407 
258415 
2SB461 
2SB463 
2SB471 
258474 
258476 
258481 
256492 
2SB495 
258507 
258511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
2SC371 
2SC372 
2SC394 

.60 
1.75 

.65 
1.00 
2.10 
1.60 

.65 

.85 
1.65 
.85 

1.25 
1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
.95 
.90 
.70 

1.00 
1.10 
.65 
.65 

2.00 
.75 
.75 
.70 
.70 
.70 

2SC458 
250460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2SC627 
2SC642 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
2SC712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
2SC783 
2SC784 
2SC785 
2SC793 

.70 

.70 
.80 

2.50 
1.60 

.80 

.75 

.65 
.70 

2.50 
1.00 
.80 

1.75 
3.50 
3.75 

.70 
2.50 
2.10 
2.50 
2.35 

.70 

.70 

.70 

.70 
.70 

1.75 
1.90 
1.00 
.70 

1.00 
2.50 

2SC815 .75 25C1569 1.25 
2SC828 .75 2SC1756 1.25 
2SC829 .75 
2SC830 1.60 
2SC839 .85 
2SC945 .65 
2SC1010 .80 
2SC1012 .80 
2SC1051 2.50 
2SC1061 1.65 
2SC1079 3.75 
25C1096 1.20 
2SC1098 1.15 
2SC1115 2.75 
2SC1166 .70 

2SC1170 4.00 
25C 1172B 4.25 

.55 2SC1209 
2SC1213 
2SC1226 
2SC1243 
2SC1293 
2SC1308 
2SC1347 
2SC1383 
2SC1409 
2SC1410 
2SC1447 
25C1448 
2SC1507 
2SC1509 

.75 
1.25 
1.50 
.85 

4.75 
.80 
.75 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

2SD30 
2SD45 
2SD65 
25068 
25072 
25088 
2S0151 
250170 
2SD180 
2S0201 
250218 
250300 
250313 
2SD315 
250318 
2SD341 
2SD350 
250352 
25D380 
2SD389 
2SD-390 
2SD437 

.95 
2.00 

.75 

.90 
1.00 
1.50 
2.25 
2.00 
2.75 
1.95 
4.75 
2.50 
1.10 
.75 
.95 
.95 

3.25 
.80 

5.70 
.90 
.75 

5.50 

MPS -U31 4.00 
MPS8000 1.25 

POWER -TRANSISTORS HIGH -VOLT. TV. TYPE 

BU204 1300V 3.90 BU207 1300V 5.40 
BU205 1500V 4.70 BU208 1500V 6.25 
BU206 1700V 5.90 2SC1170 1100V 4.00 

112 

2SC11728 1100V 4.25 
2SC1308 1100V 4.95 
2SC1325 1100V 4.95 

CIRCLE 38 ON 

OEM SPECIALS 
.55 
.40 
.50 

1.35 
2.25 
.25 
.30 
:75 
.20 
.95 
.90 

2.70 
.80 

1.25 
2.50 
3.25 
1.25 
1.15 
2.80 
.35 
.30 
.30 

4.10 
1.85 
.40 

ALL PARTS GUARANTEED 

1N270 .10 
1N914 .10 

2N173 
2N178 
2N327A 
2N334 
2N336 
2N338A 
2N398B 
2N404 
2N443 
2N456 
2N501A 
2N508A 
2N555 
2N652A 
2N677C 
2N706 
2N7.06B 
2N711 
2N711B 
2N718 
2N718Á 
2N720A 
2N918 
2N930 
2N956 

1.75 
.90 

1.15 
1.20 
.90 

1.05 
.90 
.30 

1.75 
1.10 
3.00 

.45 

.45 

.85 
6.00 

.25 

.40 

.50 

.60 

.25 

.30 

.50 

.35 
.25 
.30 

2N960 
2N962 
2N967 
2N1136 
2N1142 
2N1302 
2N1305 
2N1377 
2N1420 
2N1483 
2N1540 
2N1543 
2N1544 
2N1549 
2N1551 
2N1552 
2N1554 
2N1557 
2N1560 
2N1605 
2N1613 
2N1711 
2N1907 
2N2060 
2N2102 
2N2218 .25 
2N2218A .30 
2N2219 .25 

SILICON UNIJUNCTIONS 

2N2646 .50 
2N2647 .60 
2N6027 .55 
2N6028 .70 
D5E37 .25 
2N2160 .65 
2N4870 .50 

2N4871 
2N4891 
2N4892 
2N4893 
2N4894 
MU10 

.50 

.50 

.50 

.50 

.50 
.40 

2N2219A .30 2N2913 .75 2N3740 1.00 2N4401 .20 
2N2221 .25 2N2914 1.20 2N3771 1.75 2N4402 .20 
2N2221A .30 2N2916A 3.65 2N3772 1.90 2N4403 .20 
2N2222 .25 2N3019 .50 2N3773 3.00 2N4409 .20 
2N2222A .30 2N3053 .30 2N3819 .32 2N4410 .25 
2N2270 .40 2N3054 .70 2N3823 .70 2N4416 .75 
2N2322 1.00 2N3055 .75 2N3856 .20 2N4441 .85 
2N2323 1.00 2N3227 1.00 2N3866 .85 2N4442 .90 
2N2324 1.35 2N3247 3.40 2N3903 .20 2N4443 1.20 
2N2325 2.00 2N3250 .50 2N3904 .20 2N4852 .55 
2N2326 2.85 2N3375 6.50 2N3905 .20 2N5061 .30 
2N2327 3.80 2N3393 .20 2N3906 .25 2N5064 .50 
2N2328 4.20 2N3394 .17 2N3925 3.75 2N5130 .20 
2N2329 4.75 2N3414 .17 2N3954 3.50 2N5133 .15 
2N2368 .25 2N3415 .18 2N3954A 3.75 2N5138 .15 
2N2369 .25 2N3416 .19 2N3955 2.45 2N5198 3.75 
2N2484 .32 2N3417 .20 2N3957 1.25 2N5294 .50 
2N2712 .18 2N3442 1.85 2N3958 1.20 2N5296 .50 
2N2894 .40 2N3553 1.50 2N4037 .60 2N5306 .20 
2N2903 3.30 2N3563 .20 2N4093 .85 2N5354 .20 
2N2904 .25 2N3565 .20 2N4124 .20 2N5369 .20 
2N2904A .30 2N3638 .20 2N4126 .20 2N5400 .40 
2N2905 .25 2N3642 .20 2N4141 .20 2N5401 .50 
2N2905A .30 2N3643 .15 2N4142 .20 2N5457 .35 
2N290 .25 2N3645 .15 2N4143 .20 2N5458 .30 
2N2906A .30 2N3646 .14 2N4220A .45 C103y .25 
2N2907 .25 2N3730 1.50 2N4234 .95 C103d .40 
2N2907A .30 2N3731 2.75 2N4400 .20 C106b1 .50 

C106di .75 

INTEGRATED CIRC. RECTIFIERS 

UA703C 
709C OP. AMP. 
741C OP. AMP. 
7400 
TA7061P 
TA7205P 
UPC1001h2 
Ne555 

.40 

.25 

.25 

.15 
3.50 
8.00 
6.00 
1.25 

IN4001 
IN4002 
IN4003 
IN4004 
IN4005 
IN4006 
IN4007 

10 100 

.60 

.70 

.80 

.90 
1.00 
1.10 
1.20 

5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748-6171 

748-6172 
748-6173 

N.J. residents add 5% sales tax. Minimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 

FREE INFORMATION CARD 



Data sheets. Specifications. Applications infornsation. 

New TTL Data Book. Only $4695 

'Five more valuable reference aids. 
IM 0919094.9.4 The Semkanaurlpr TnsNapllpna4 Moo. 

1.114boo1, 3.117.094, .1.100 Data Pool. OaN 8001 1 244 pages. 

- S2 95, 272 p,91,.1295. 54 95, 

L The 
TTL Dala 

Book. Book, 
D. 

" 

,$415. 

1R L1ae.r Control 
CIN9n, Data Boot. 
354 /ages, $2.95. 

TM pP.erSemuon.ader 
Data Bo01. 919 p.9n. 
53.95. 

0a . TTL Date B906 . t Dar.EOwrws'O 

u1,.d qw Ra mn. on 0r 
Standard 

900 TTL aw 
OIL, nwr. «A,wlw. xno-11.mpe 

1T. 
le 

.nt e 1 TTL tv Th. most 
:"6006 or TT1lo9 «rnt.n by the tone compa y 

P. row.. nC. 
A must for mmy .000001 , Assmsur. 442 Nan ac.e011711 

UNIVERSAL BREADBOADING ELEMENT WITH SOLDERLESS. PLUG-IN T E POINTS 

SUPER -STRIPS 

Com bI0.I d1l. Ul bju lw 
d.tam 

With 

840 .01d.r..s.. plu9.in lirpoint. 1- 

Accommod.l.. up to 914 pin DIP. 

III/F 
Cmnp.IIb1. With .11 DIP'. and die. 

wIlh Teal diameters to .032'e 

R.3uire 00.0.0181 patch cords 

DIGITAL 

TTL 

7400 70 
7401 .20 
7402 20 
7403 20 
740 20 
7405 20 
7406 .24 
7407 .24 
7400 .20 
7409 20 
7410 20 
7411 .20 
7412 .70 
7413 .24 
7414 88 
7416 -24 

7417 .24 
7420 20 
7421 24 

7423 .34 
7475 34 
)426 24 
747) 22 
7426 .27 
7430 .20 
7432 .24 
7433 .29 
7437 .74 

24 

7440 l0 
7443 52 
7443 .2 
7445 69 
7446 69 
7447 .69 
48 69 

7450 .20 
7451 .20 

7.153 20 
7454 .20 
7459 20 
460 70 

7470 29 
74)2 29 
7473 29 
7474 .2, 

4B 7475 . 

7476 21 
7480 69 
7487 69 
7a83 .69 
)485 89 
7486 .27 
)489 2.18 
7490 .434 

)491 .69 
7492 :3 
7493 .43 
7494 .69 
7495 .69 
7496 69 

TERMS 

FREE FREE FREE 

raw nne.onnem r. 1,09.40 w wary woo strop. - ;0 4- 
' I l . \ 

- I _ . . . . .a .. r- 

INTEGRATED CIRCUITS 

74100 127 
74107 29 
74109 .32 
74121 .34 
74122 .43 
741. 60 
74125 39 
74126 .39 
74132 .69 
74141 8) 

74146 69 

74147 1.62 
74148 1.29 
74150 1.16 
74151 .69 
74153 .64 
74154 I 02 
74155 69 
74156 

69 )415) 
74160 17 
74161 17 
74162 67 
)416] 67 
74164 

74165 
74166 
74170 
7417] 
74174 
)4176 
74176 
7417) 
74160 
)4181 
74182 
74166 
)4186 
74186 
74.9 
)4190 
74191 
74192 
74193 
7.41. 
74195 
741. 
)4197 
4198 
74199 
74251 
74779 
74365 

)4366 
)4367 
74368 
8093 
8094 

8096 
809) 
8098 

1.14 

125 
2 53 
IA 
.97 
92 
18 

75450 
75451 
75452 
75453 

;5454 

5391 
7.95 
/WC 
75394 
82525 

CMOS 

4300 
4 K11 

<]02 
)66 

430) 
430f 
430E 43 

95 4310 .43 r 32 
ant: .22 
4313 39 
4014 95 

p;5 
95 
39 

011 1.04 
2 O13 1.04 
b9 .019 .23 

T 14 4023 1.13 
78 021 123 

2 II 4022 95 
2 19 107:1 22 
349 1024 
349 1025 22 
122 f026 167 

87 

I22 10:7 
!] 1027 

87 40Y 1.13 
87 400 .22 
87 4033 I50 
81 034 349 

4«l5 1.13 

4 0 1.1J 

401 .78 
404 .78 
4043 69 
404 69 

66 

I 

4016 1 85 

664019 
39 

4060 39 
39 4051 I25 

39 4052 125 
.66 4063 125 
.66 4050 157 
68 I 46 .78 
68 401 22 

87 
168 

t 4e 

1 08 

66 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
ALL MERCHANDISE SUBJECT TO FRIDR SALE 
24 HR SHIPMENT FOR CASHIERS CHECK OR MONEY ORDER 
PERSONAL CHECKS ALLOW TIME pp* CLEARANCE 
MINIMUM ORDER 55,00 
NO COD'S 
POSTAGE 6 HANDLING ADD Si 
31/2% STATE TAX (COLO. RES.I 

Customer 'atiS1attioii 
entarautee 

We ,pecianpe In Mt, prompt service with tool 
0010met millet -non!! All item, are ºusren- 

teM for 30 days Iron d.4 01 ...erg. world. 
1np Inat no our .911,0144 dam.44 6.4 0000.84. 

60 
.60 
.60 
.60 
80 
93 

1.051 

1.18 
7.18 

4072 
4073 
4075 
4081 

4082 

502 
4510 
4511 
4514 
4516 
4516 
4518 
4520 
4527 
4.78 

5 

32 
32 
22 
.76 

1.13 
1.04 

2.79 
2.79 

1 22 
I 13 

1.13 
167 

87 
122 

SS 2iNicsio1 m 91á5t 917.00 

POTENTIOMETER HEX NUTS eg 

7ff0. $1.00 

HEP CROSS 

REFERENCE GLIDE 

. $1.07 

22 
22 
22 

2 HEP 
8 

HEP 

RUBBUt FEET 3m 
101 

owe 60 
MN. 75t N1- Sir 

NEP 00110 DIODE 

-%El- emN.. 

20C l .r1. $l650 

OPIO ISOLATOR 11121 

52.00 19.00 

9U00/ DIODE 

4.M 400 PIV 

IA 

.1..-.-1..a,.w 
1. '01 $L00 

4REL 
REL PRINTED CIRCL IT BOARD PROJECTS 

MODU.0 _OC K 

mi 
Our ..qt popular too.. 

6 aRtt LED 
4 MaL W. boar. 
C11CS t.m.n.r 1or DC oprauon 
Orinad, . ah.e, 0.1.e too, 

DECADE COUNTER MODULE 

O - 1- ~ ~ -E- 
O 

~ ~O 111 
for noun.. 

a -- 0e. arms.rid .a7:90 a0.er 
-e. LED readouts Use wlth oar UM 6 awl DM 8 

TINon ow. L..an-.. E a p ratpm. 414 P. 59.95 ONLY 70Se91C for 5600 
I DIGIT -MODULES 

o 

o 

Nord.pord.6 e .1 LED dadl pro, se CMOS h 
Cones so. ut 6o46 10L 107, MAN typo 

tc1, 0154, board 114M53141, power CMOS tow 
- 60a. 6.n.M a.0 4 6o 

-t Clots mw be 00001011.3 lo. AC or ow own 

ONLY 55.95 

E 6 DIGIT READOUT BOARDS 

M,u p .a .annM6ons for doe., ewn.s. etc. Corn.. 

DIGIT -MODULE STRIP 
Vw 

I 

and 
cow m.n, Imr ate. 

LEO alwws . for clove,mount:.r1 
DM .6 STBIp 

Na Ur ".ln p' D.m 
5 awn or p tar uv w.nt ONO 500/607 L 10 ...suits .A . O.w 

O 5 ED 5001507' N .50 .7" .. 
52.25' sir C 

0M 8 END 800/807 .M 1" IS" 

I 

P. t NO Usa nnh prisa Din 
OF 63 FND 35l 52 25 1.5" 4'" 
DI 67 DL 707, MAN 1 rYp .00 I 5" 4^ 5225 
01 65 END 500/5071510 S3 00 1.5" a 5" 

01....7u7 CMOS COOKBOOK 
01 = rsH5 e A. 1anp1et4 .M noon. e0e to CMOS. 

wire wrapping 
center 

your one sbp shopping for quality 
electronic parts and tools. 

A1 p n 

FROM 

Mc) 
THE 

KYNAR WIRE WRAP 

HOBBY -WRAP - 

Mtn w $14.95 

3 - 

COMPLETE WITH BIT AND SLEEVE ti 

ONLY $3495 
FREE FREE 

1+m4 ti luóbvaL 4n d2 

- Pf9Pni+aMaI1,1..nh 1 

oar ea,y n 4a 1596a/ W1ap 9nn . 

o.a. ºBw 620 6auwy w1. wraptool .1d PI. ERE _ 100 
/yr. 170roa, 2105'_ 

02585 POSA 

Iw33 one 
N. aMt1yelna1 

Model 
BW-630 

'V 

HOBBY -WRAP -30 

r 

STRIP 

WIRE WRAPPING S'RIPPING, UNWRAPPING TOOL FOR AWG 30 4025 SQUARE POST) 

FREE FREE 

Oat 1461 30 anal set FREE 25 04..41 of 30 M Ay. 
+n wr.p 

J. B. SAUNDERS CO. 
STORE HOURS: 9:30 -- 5:30 Weeld.c, 

9:30 - 3:00 Saturdays 

3050 VALMONT 
BOULDER, COLO. 
80301 
1303) 442-1212 
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HOCKEY/SOCCER TV GAME 
1 

F 

r *Be 

., 
Ía' ,., 

1 I 

*ill : % 

, 

-417"kt 

I 1114 

, 

Complete kit of 4 TV games, and all necessary parts to display on your TV set.The games are HOCKEY & SOCCER, at 2 levels of skill. The display on the TV screen is on channel 3 or 4. It shows a field, either hockey or soccer, and 
2 players. The puck or ball is set in motion, and the players attempt to move the ball or puck to the enemy goal. The players are controlled by 2 joy sticks, one for each player. In the hockey game,the puck stays with the player who gets it, and can be moved by moving the player, or pushing the 'shoot' button, which then shoots the puck in the direction it was going. The other player attempts to block the shot, and shoot it in the other direction. Each time the puck hits the the wall, it 'pings', and when a goal is scored, it 'pongs'. The score is displayed by 2 LED readouts, which automaticaly score up to 8 each. Scoreboard can be reset at any time by pushing the reset button. The skill needed can be controlled by pushing the 'novice or skilled' button 
The soccer game is played the same as above, except that the ball goes as if it were kicked each time it touches a player. Scoring and skill is controlled the same as the hockey game above. 
We provide the logic board, shown in the upper left photo, the LED READOUTS,the power transformer, the speaker, the line cord, the case and interface cube, shown in the photo to the right. The interface cube is actually a miniature TV transmitter, which puts the games on your TV set. This interface meets FCC requirements. In short, we provide everything you need to put this game on your TV set. An hour with some wire, solder and soldering iron is all you need We have about 2000 sets, but only about 1000 bases for the case, so the first 1000 orders get the base. Otherwise, you will need a piece of masonite or ply wood 71/2"x 17 5/8" 
STOCK NO.M5495 $27.50 complete kit as above 2/50.00 

DELTA ELECTRONICS CO. 
P.O. BOX 2,AMESBURY MA01913 III Phone (617) 388-4705 u/ant Cato 

MINIMUM ORDER $5.00. Include sufficient postage, excess 
refunded. Send for new 88 page Catalog 15, bigger than ever. 

BANKAMERICARD and MASTERCHARGE 
COnow accepted, minimum charge $ i 5.00. Please 
include all numbers. Phone orders accepted. 

7. 08-7k s `.381 S77Ed 
2522 STATIC SHIFT RE6 S 1.95 
2513 CHARACTER GEN $ 9.95 
2518 -HEX 32 BIT SR 5 3.50 
2102-1 1024 BT RAM 5 1.49 
52804K DYNAMIC RAM 5 6.95 
5202A UV PROM S 6.95 
MM5203 UV PROM 5 6.95 
1702A UV PROM 5 6.95 
5204-4K PROM 510.95 
MINIATURE MULTI -TURN TRIM POTS 
100.500.1K,2K,5K 10K 100K,200K, 1 Meg. 
S 75 each .. .. . 3/52.00 
MULTI -TURN TRIM POTS Similar to Bourns 
3010 style 3/16"x5/8"x1.1 /4"; 50, 100, 
1K, 10K, 50K ohms 
$1.50 ea 3/54.00 
LIGHT ACTIVATED SCR's 
TO -18. 200V IA S 1.75 

TRANSISTOR SPECIALS 
2N35B5 NPN Sr T066 S .95 
2N3772 NPN Sr TO.3 5 1.60 
2N456A PNP GE 5 .75 
2N4908 PNP Sr TO -3 . $ 1.00 
2046056 NPN Sr TO3 Darlington S 1.70 
255086 PNP Sr TO -92 4/5 1.00 
2044898 PNP TO -66 
2N404 PNP GE TO -S 

7N3919 NPN 5, TO -3 RF 
MPSA 13 NPN Sr TO 92 
2N3767 NPN Si T066 
2042222 NPN Sr TO -18 
2N3055 NPN Sr TO -3 
2N3904 NPN 51 TO -92 
2N3906 PNP Sr TO -92 
255296 NPN Sr TO220 
2N6109 PNP 5r 10.220 

S .60 
5/5 1.00 

5 1.50 
3/5 1.00 

5 .70 
5/S 1.00 

S .80 
5/S 1.00 
5/S 1.00 

5 .50 
5 .55 

2N3638 PNP Sr TO 5 5'5 1.00 
2N65I 7 NPN TO 92 S . 3 5 1.00 

CIMOS (DIODE CLAMPED) 
74CO2 .22 4015 95 4029 110 
74C10 22 4016- .40 4030 .22 
74C193 1.50 4017- 1.05 4033-1.50 
4001- .22 4018- 1.00 4035-1.10 
4002- .22 4019- .25 4042 .78 
4006- 1.20 4070- 1.05 4047-2.00 
4007- .22 4022- 95 4049 40 
4009- .42 4023- 22 4050 .40 
4010- .42 4024 .75 4055-1.50 
4011- .22 4025- .22 4066- .80 
4012- .22 4026 1.25 4071- .22 
4013- .40 4027 40 4076 1.05 

4028 .88 

MCA -81 OPTICAL LIMIT SWITCH. 51.50 

CIRCLE 27 ON FREE INFORMATION CARD 

PRINTED CIRCUIT BOARD 
41/3-,T6.1/2- SINGLE SIDED EPDXY 
BOARD 1/16" the. k. unetched 

_ 

3.50 ea. 5/52 20 

7 WATT LO -65 LASER DIODE tR S8.95 
2N 3820 P FET $ 45 
2N 5457 N FET $ .45 
TIS 43 UJT 5 .35 
ER 900 TRIGGER DIODES .. 4/ 51 00 
2N 6028 PROG. UJT S .65 

S .24 
S .25 
S .28 
5 .30 
5 .40 
$ .60 

8 PIN DIP SOCKETS 
14 PIN DIP SOCKETS 
16 PIN DIP SOCKETS 
18 PIN DIP SOCKETS 
24 erg DIP SOCKETS .. . 

40 PIN DIP SOCKETS . 

VERIPAX PC BOARD 
This board Is a 1/16" single sided Pacer epoxy 
board, 40,65" DRILLED and ETCHED 
which will hold up to 21 single 14 pm IC's 
or 8, 16, or LSI DIP IC's with busses for 
power supply connector. $4.00 
MV 5691 YELLOW -GREEN 

BIPOLAR LED 51.25 
FP 100 PHOTO TRANS S .50 
RED, YELLOW, GREEN OR 

AMBER LARGE LED's ea. S .20 
MOLEX PINS 100/51.00 

1000/57.50 
10 WATT ZENERS 3.9. 4.7, 5.6.8.2. 10, 

12. 15,18, 22, 100 150 or 20051 ea. S .60 
1 WATT ZENERS 4.7. 5.6. 

18OR22V ea S .25 
MC6800 MODEM CHIP 5995 

Silicon Power Rectifiers 
PRV 3A 12A 

- 
50A I25A 

100 06 .14 30 9p 3 70 
200 07_20 .35 115 4.25 

_400 .09 _ .25 .50 1.40 6.50 
600 .11_ .30 .70 1 80 8.50 
800 .1535_ 90 2.30 10.50 

1000 20 45 1 10 2 75 12.50 

SILICON SOLAR CELLS 
2%" diameter 

.4V at 500 ma. $4.00 /.2 V at 200 mils S2.00 

REGULATED MODULAR 
POWER SUPPLIES 

- 15 VDC AT 100ma 
115VAC INPUT $27.95 

5VDC AT 14. 115VAC INPUT 524.95 LED READOUTS 12 VDC AT .5 AMP 524.95 FND 500.5" C C. $1.25 IN j'413 I1N914a 15 5f -1515 - 
HP 7740 .3" C.0 5 .95 
MAN -7 .3" C.A S .95 Send 25é for our catalog teatur rng 
NS 33-3 dig. array 5 .75 Transotors and Rectifiers 
DL 747 51.60 145 Hampshire St., Cambridge, Mass. 

Terms: FOB Cambridge, Mess. 
Send Check or Money Order. 
Include Postage, Minimum 
Order $5.00, CO0'S $20.00 

MM1402 1.75 
MM1403- 1 75 
MM1404- 1.75 
MM5013- 2.50 
MM5016- 2.50 
MM5017- 2.70 
MM5055- 2.25 
MM5056- 2.25 

TANTU LU M CAPACITORS 
.22UF g0V 5/51.07 6TUF 35V 3/01.00 
.47ÚF 35V 5/51.00 22UF 35V $ .40 
.68UF 35V 5/51 00 30UF 6V S .40 
1UF 35V 5/51.00 33UF 35V 5 40 
7.218/F 20V5/51 00 47UF 20V 5/51.00 
3.3UF 35V 4/51.00 1000F 35V 5 .35 
4.7UF 35V 4/51.00 1501./F 15V 5 50 
M7001 ALARM CLOCK CHIP 55 75 

/24, EIGHT 
NATIONAL MOS DEVICES CONDUCTOR 

SPECTRA 
FLAT CABLE 

10'/91.50 
100'/51150 

MM5057- 2 25 
MM5058- 2 75 
MM5060- 2.75 
MM5061- 2.50 
MM5555- 4.75 
MM5556- 4.75 
MM5210- 1.95 
MM5260- 1.75 

/30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100'/sí.(0 

TTL IC SERIES 
7400- .15 7445- .70 74151- .70 
7401- .15 7446 .70 74153- .65 
7402- .15 7447- .70 74154 1.10 
7403- .15 7448- .70 74155- .70 
7404- .20 7450- .20 74157- .70 
7405- .20 7472- .33 74161- .85 
7406- .25 7473- .35 74163- .80 
7407- .25 7474- .35 74164- .95 
7408- .25 7475- .49 74165-1.05 
7409- .21 7476- .35 74173- 1.40 
7410- .15 7480- .35 74174- .95 
7411- .20 7483- .70 74175- .92 
7412- .20 7485- .88 74176- .75 
7413- .45 7486 .30 74177- .79 
7414- .70 7489- 1.85 74180 .70 
7416- .25 7490- .45 74181-2.10 
7417- .25 7491- .70 74190-1.20 
7420- .20 7497- .50 74191- 1.20 
7425- .28 7493- .45 74192- .85 
7426- .25 7494- .70 74193- .85 
7427- .30 7495- .70 74194- .85 
7430- .20 7496- .70 74195- .75 
7432- .25 74107- .32 74196- .88 
7437- .25 74121- .38 74257- 1.25 
7438- .25 74123- .65 74279 - .90 
7440- .16 74125 40 75324- 1.75 
7441- .85 74126- .40 75491- .65 
7442- .52 74132 .82 75492- .65 

MINIATURE DIP SWITCHES 
CTS -206.4 Four SPST switches 

in one m.n.d.p package. . . 51.75 
CTS -206.B Eight SPST switches in a 16 

pin DIP package SI 95 

SBV SP,T Mrn acute reed, relay , no many 
op,, oI r'srstanre Sit. , 5200 
ALCU MINIATURE TOGGLE SWITCHES 

MTA 106 SPDT .... .... . 51.20 
MTA 206 DPDT .... ...... 51.70 

SOLID STATE SALES 
P.O. BOX 74D 
SOMERVILLE, MASS. 02143 TEL. (617) 547-4005. 

CIRCLE 47 ON FREE INFORMATION CARD 

Full Wave Bridges 
PTV 2A 6A 
200 .75 1.25 
400 .95 1.50 
600 120 175 

25A 
200 
3.00 
4.00 

SANKEN AUDIO POWER AMPS 
S. 1010 G 10 WATTS. 5 7.95 
Sr 1020 G 20 WATTS 515.95 
Si 1050 G 50 WATTS 527.95 
CCD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVICE 565.00 
CCD 201 100 o 100 CHARGE 
COUPLED DEVICE . 599.00 

LINEAR CIRCUITS 
LM307 O., .. 5 .30 
LM 309K 5V to REGULATOR S .95 
723 - 40 40VV REGULATOR 5 .50 
3011748.H. Per. Op. Amp 5 .31 

3201 612,15, or 24V NEG REG $1.25 
7090 Op. Amp. 3 .31 
78MGS.Pos 5 to 30V. 500 ma reg S 1.35 
79MGS-Neg 5 so 30V. 500 ma reg. 57.35 
CA 3047 Hr Pet. Op. Amp. 5 95 
3401 5. 6. 8. 12. 15, 18, 24V POS 

REG. 10.220 51.10 
7418 or 741C OP AMP 5 .31 
LM 308 Oper. Amp., Low Power . 5 .95 
747 - DUAL 741 5 .65 
556 - DUAL TIMER 51.00 
1456 - Oper. Amp 5 .95 
LM 3900 - OUAD OP. AMP $ .49 
LM 324 - QUAD 741 51.50 
560 - PHASE LOCK LOOP 52.00 
561 - PHASE LOCK LOOP 52.00 
565 - PHASE LOCK LOOP 51.25 
566 FUNCTION GEN 51.65 
567 - TONE DECOOER 51.50 
LM 1310N FM STEREO DEMOD. 52.75 
8038 IC VOLTAGE CONT. 05C. 53.90 
LM 370 - AGC SQUELCH AMP. 51.15 
555 - 2us - 2 HR. TIMER 0 .45 
553 QUAD TIMER 5 .45 
ILS IMCT21 OPTO -ISOLATOR $ .80 
1458 DUAL OP AMP. S .60 
LM 380 - 2W AUDIO AMP. 5 .95 
LM 377 - 2W Stereo Audio Amp. 52.50 
LM 381 - STEREO PREAMP. 51.50 
LM 382 - DUAL AUDIO PREAMP 51.50 
LM 311 - HI PER. COMPARATOR 5 .90 
LM 319 - Dual Hi Speed Comp. . 51.25 
LM 339 - QUAD COMPARATOR 51.50 

TRIACS SCR'S 
PRV IA IOA 25A 1.SA 6A 35A 
100 _.40_70 1.30 .40 .50 1.20 
200 .70 1.10 1.75 .60 .70 1.60 
400 1.10 1.60 2.60 1.00 1.20_3.20_ 
600 1.70 2.30 3.60 1.55 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 



S. D. SALES B -C CO. DAL. 
0. 
AS OTEXAS10752 75228 

JUMBO LED 

' 
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CAR CLOCK THE HOTTEST SELLING KIT WE EVER PRODUCED! 
You requested it! Our first D.C. operated clock kit. Professionally 

engineered from scratch. Not a makeshift kluge as sold by others. 

$16.95 Features: 
A. Bowmar Jumbo -.5 inch LED array. CLOG 

KIT B. MOSTEK - 50250 - Super Clock Chip. -`SF\EDCPNNO 
C. On board precision crystal time base. Q SP MrGR 

D. 12 or 24 Hr. Real Time Format. ... r ',I t gÉ WRONG . 

Alarm Option - S1.50 E. Perfect for cars, boats, vans, etc. 
AC XFMR - S1.50 F. P.C. Board and all parts (less case) included. 

THIS MONTH'S SPECIALS 
AMO - 8080A S14.95 
Z-80 CPU 49.95 
825129 1K PROM 2.50 

1702A 2K EPROM 
We tell it like it is. We could have said 
these were factory new, but there is the 
straight scoop. We bought a load of 
new computer gear that contained 
a quantity of 1702 A's in sockets. We 
carefully removed the parts, verified 

UP YOUR COMPUTER! 
21L02-1 1K LOW POWER 500 NS 

STATIC RAM Time is of the essence r 

And so ispower. Not only are our 
RAM's faster than a speeding bullet 
but they are now very low power. 

60 HZ CRYSTAL TIME BASE 
S.D. SALES EXCLUSIVE! 5 

KIT FEATURES: g5 
9 

their quality, and are offering them 
on one heck of a deal. First come, 
first served. Satisfaction guaranteed! 
U.V. Eraseable. S6.95 ea. 4/S25 

We are pleased to offer prune new 
21L02 1 low power and super fast 
RAM's. Allows you to STRETCH 
Your Dower supply farther and at the 
same time keep the wait light off. 

8 for S12.95 

A. 60HZ output with accuracy comparable to a digital 
watch. 

B. Directly interfaces with all MOS Clock Chips. 
C. Super low power consumption (1.5 ma typ.) 
D. Uses latest MOS 17 stage divider IC. 

E. Eliminates forever the problem of AC line glitches. 
F. Perfect for cars, boats, campers, or even for portable 

S.D. SALES EXCLUSIVE 
512.95 MOS 6 DIGIT UP -DOWN COUNTER S12.95 
40 PIN DIP. Everything you ever wanted in a counter chip. 
Features: Direct LED segment drive, single power supply (12 
VDC TYPE.), six decades up/down, pre-loadable counter, 
separate pre-loadable compare register with compare out- 
put, BCD and seven segment outputs, internal scan oscilla- 
tor, CMOS compatible, leading zero blanking. 1MHZ. count 
input frequency. Very limited quantity! WITH DATA SHEET 

clocks at ham filed days. 2/S10.00 
G. Small size; can be used in existing enclosures. 
Kit includes Crystal, Divider IC, PC Board, Plus all necessary 
parts and specs. At last count over 20,000 sold! 

7400-19c 7411-29c 7451-19c 7490-65c 74153-75c 
74154-1.00 

7402 9c 00-49c 
7416-69c 7473-39c 74927413-50c 

7453-19c 
97755c 

95c 
74157-75c 

74LS02-49c 7420-19c 7474-35c 7493-69c 74161-95c 
7404-19c 7430-19c 74LS74.59c 7495-75c 74164-1.10 
74L04 -29c 7432-34c 7475-69c 7496-89c 74165-1.10 

7476-35c 74174-95c 
1000 MFD 
Filter Caps P 

35 WVDC 

Slide Switch 
Assortment 

Our best seller. 
Includes mini- 

74504-44c 7437-39c 74121-38c 
74LS03.49c 7438-39c 7480-49c 74123-65c 74181-2.50 
7406-29c 7440-19c 7483-95c 74132-1.70 74191-1.25 
7408-19c 7447-85c 7485-95c 745138-1.95 74192-1.25 
7410-19c 7448-85c 7486-45c 74141-75c 74193-1.00 URatedprig 

Upright style 
with PC leads.RESISTOR and TTL INTEGRATED CIRCUITS 74195-69c 

Most popular 
value for hobby- hobby- 
ists. Compare at 
up to 51.19 ea. 
from franchise 
type electronic 
parts stores. S.D. 
Special 4/$1. 

single lard sizes; single 
and multi -pos 
tiOn units. All 
new, first 
name brand. Try 
one package and 
you'll reorder 
more! Special 

12/S1.00 

ASSORTMENT 
,v 5°0 & 10% 

PC leads. A good 
mix of values. 

200/S2. 

P.C. LEAD 
DIODES 

1N4148/1N914 
100/52.00 

1N4002 -1A. 
100 Ply 40/$1. 

HEAVY DUTY 
Full Wave Bridge 

25 AMP 50 PIV 
S1.25 

DISC CAP 
ASSORTMENT 

PC leads. Al 
least 10 different 
values. Includes 
.001, .01, .05, 
plus other start - 
dard value. 

60/$1.00 
TRANSISTOR SPECIALS ` 

EN2222 NPN 8 for $1.00 
EN2907 PNP 8 for $1.00 
2N3904 NPN 8 for S1.00 
2N4400 NPN 10 for $1.00 
2N4402 PNP 8 for S1.00 

LED's WITH CLIPS 
Jumbo Red. RL-2 

by Litronix. With plastic mtg. 
clips which are very scarce. 

4 for $1.00 

N. 
7101. S.P.D.T. Panel 
7101 TOGGLE SWITCH 

No 
C&. 

. 0 I mount or P.C. mount. 79c 
3 for S2. 45 

SIX DIGIT LED ALARM CLOCK KIT 
We made a fantastic kit even better. Redesigned to take advantage of the latest advances in I.C. Clock technology. Features: 
Litronix Dual t/2 inch displays, Mostek 50250 super clock chip, Single I.C. segment driver, SCR ditit drivers. Greatly simplif- 
ied construction. More reliable and easier to build. Kit Includes all necessary parts (except case). P.C.B. or XFMR optional. 
ALL NEW DESIGN! P.C. Board - 3.00 AC XFMR - $1.50 KIT $9.95 

Motorola SCR 
2N4443. 8 AMP 400 PIV. 
P.C. Leads 3/S1. 

COMPUTER POWER SUPPLY 
A very fortunate purchase. One of the best industrial quality REG 

$15 95 ULATED supplies we have seen. High performance, small size. 
Input is 120 VAC 60 HZ. Has the following regulated outputs: 

FAIRCHILD - TBA 641 
4W. Audio power Amp. Just 

In heat 

-5VDC@800MA; -15VDC @ 1.25 AMP; -25VDC @ 180 MA. 

r Sold at a fraction of original cost. Do yourself a favor and order 
NOW. We expect a quick sellout. 

Out! special sink 
DIP. One super audio IC. 

$1.50 with data 
iJ 

+ 
NEXT MONTH: 

S.O. will have musicis for your ears. Watch our ads. 

FNo -Led Readout 
.4 IN.. Common Cathode. 
High efteciency. Has END- 
70 PIN OUT. 59c 

. : For your Imsai or Altair 8080 Computer: 
Z-80 CPU Kit - $149. 4K Low Power Ram Kit - S89.95 

OUR CATALOG 
is chocked full of rare parts 
bargains, deals, RAM or CPU 
kits, much more. Yours 

Terms: Money back guarantee. 
No COD. Texas residents add 
5% tax. Add 5% 

Call your Bankamericard or 
Master Charge order in on our 
continental United States 

Special Thanks to: 
Dennis, Fred, Abe, Bill, Sam, 
Hal, Tom, Alex, John, Ely, 

and Larry 
plus 

FREE! 
sales of order 

for postage & handling. Or - 
toll free Watts: 

1 -800-527-3460 S.D. SALES CO. 
PRICES SHOWN SUBJECT 

TO CHANGE WITHOUT 
NOTICE. 

ders under $10. add 75c. 
Foreign orders: US funds 
only! 

Texas Residents Call Collect: 

214/271-0022 
P. O. BOX 28810 

Dallas, Texas 75228 

ORDERS OVER $15.00 - CHOOSE S1.00 FREE MERCHANDISE 
CIRCLE 72 ON FREE INFORMATION CARD 



- 1 No. 42,514EH.$39.95 Ppd. 

CAN'T SLEEP, RELAX? TRY THIS! 
Electronic sound conditioner 
simulates 4 kinds of soothing 
sounds of ocean surf 8 rain; 
"white" sound helps mask un- 
wanted noise. Medical tests 
proved analgesic effects! 
No. 71,997EH $89.95 Ppd. 

QUALITY DETECTOR UNDER $40 
Our fully transistorized BFO unit 
can locate a quarter at 18". 
Powerful 6 trans oscillator 

BUILD ALPHA MONITOR: $37.50! 
All you need w/ your basic elec- 
tronics knowledge (excl. 9v tr. 
batt.) for port. biofeedback 
unit, an aid to relaxation, con- 
centration. 5 microvolt sensitiv- 
ity; self-cont. 

No. 61,069EH (KIT) $37.50 Ppd. 
No. 71,809EH (FULLY ASSEMBLED) $59.95 Ppd. 

PRO ELECTRONIC SOUND CATCHER 
Parabolic mike w/ 183/4" trans- It Iparent reflecting shield 8 2 

.C.'s in amplifier magnifies 
signals 1000 over omni-direction .110 mikes. Catch sounds never bef. r , J heard; highest signal to noise 
ratio Doss. 51/2 lb. 

No.1649EH(REO. 29V BATT.) $299.00 Ppd. 

15% EFFICIENT SOLAR CELL! 

AMAZING & HARD -TO -FIND 
SCIENCE BUYS 

ALTERNATE ENERGY 
SPACE AGE HOBBIES 

SUPER POWER FOR ANY AM RADIO 

mw + 

Antenna assist has pulled in 
stations up to 1000 miles' off! 
No wires, clips, grounding. Solid 
state- no elec.. batts , tubes. 
No. 72,095E11 $19.95 Ppd. 
ULTRA SELECT-A-TENNA 
(OVER 1000' MILES) 
No. 72,147EH $24.95 
SUBJ. TO LOCAL COND. 

SAVE 50%1 8 x 20 MONOCULAR 
Top quality Spy Scope, a $30 
value, now $14.95! Special pur- 
chase saves you 50% 100% 
coated optics; 393 ft. field of 
view. Only 2 oz.-stores in 
pocket, purse, glove box. 

No.1568EH .. $14.95 Ppd. 

SEE MUSIC IN PULSATING COLOR 
3 -Channel Color Organ lets you 

:e;- .._;..:, , modulate 3 independ. strings of 
colored lamps wl intensity of 

(your music. "Audio light show" 
flashes, responds to rhythm, 
pitch! 

No. 42,309EH (ASSEMBLED) $18.50 Ppd. 
No. 42,336EH (UNASSEMBLED) $15.95 Ppd. 

NASA -CHOSEN FOR APOLLO/SOYUZ 

~ 

. 
The Astronauts used this super 
20060 binocular (modified) to 

- view Earth! Big 60 mm objective 
lenses; 173 -ft. field of view at 
I000 yds. Relative brightness, 
9.0. Fully coated optics, more! 

No. 1556EH (93/4081/2 ; 47.5 oz) $99.95 Ppd. 

110V FUEL MISER RECLAIMS HEAT 
1 Save your 40% wasted heat to 

warm a basement, garage, rec 
rm. at no extra cost! Direct it 
your way instead of up the 
chimney. Fan -forced clean hot 

f air via easy ducting! 
No. 19,194EN (5 DIA.) Shpg. 17 íb...5121.50 FOB 

No. 19,195 EH (6" DIA.) 

. 

9 amplifier circuit. Comp. to 
_ others priced 50% more! Alumi- 

; ,ii 
num, just 2 lb. 

ad' No. 80,222EH $39.95 Ppd. 

(31 
EDMUND SCIENTIFIC CO. 

300 Edscorp Bldg.. Barrington. N.J. 08007 (609) 547-3488 
America's Greatest Science Optics Hobby Center 

' Largest, most powerful ever for 
terrestrial use, to build solar 
panels where max. power per 
unit area is req. Output up to 
12w per sq. ft. Produces .8A @ 
.45 v; .38w output. 2" x 2" sq. 
20Z. 

I 
- 

A 
Patent 

Pending 

THERE IS NO OTHER TELESCOPE LIKE IT! 

THE NEW EDMUND 41/4; f/4 
NEWTONIAN WIDE FIELD 
REFLECTOR TELESCOPE 

Clear, bright, spectacular wide angle views of 
stars, moon, comets ... easy to use ... portable! 

IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to 
see and study the breathtaking cosmos as perhaps you never have before 

awesome vastness, unbelievable orderliness, stark silent beauty. All the 
fascinating heavenly mysteries are yours to enter and explore This new 

reflector telescope makes it easy for veryone to span a Thousand tightyears to 
spaceage enjoyment of the heavens and outdoors. No Complicated set up, Just 

mart the eyepiece. locus. and its big 31 field of view gives you more stars in a 

sin4le view than any other type of telescope Bright, crisp, finely resolved images 
to capture your nterest and imagination It's probably the easiest to use telescope 
ever over your shoulder, in your lap. on a tripod Or lust rotate the spherical base 
on its own mount for use on a table. car hood Take it anywhere (only t7, 10lb.). 
Top quality optical system a:. I'4 parabolic primary mirror (VY wave. IT F L ). 
prea,igned K wave diagonal on a coated optical window seals optics from moisture 
and dust. 28mm Kellner eyepiece (gives 15x. higher without other eyepiece or 
Barlow) Fast focusing (25' to infinity) Bright Schartanian red (doesn't impair night 
vision). ad; carrying strap A first scope 'must . 

an Ideal second stove. 95 
Ther Is no other telescope Ilk It. NO. 2001E H 

$ $14 
Ppd, 

FOR GREATER RELAXATION, CONCENTRATION, 

listen to your Alpha and Theta brainwaves! 

COMPARES 
WITH UNITS 

SELLING FOR 
$150 UP. 

0 11NN " 

No. 1689E11 ' 
Do -It -Yourself Kit #161069EH $37.50 ppd. 
Low Cost 'Starter' Unit #f71809EH 554.95 ppd. 

Do it with an amazing biofeedback monitor. 
This ultra -sensitive sensor detects brain sig- 
nals, lets you monitor (hear and see!) your 
Alpha and Theta brainwaves. Great aid to re- 

laxation, concentration. This portable (8 x 3 

x 4") lightweight (24 oz.) metal unit has a 

unique electrode headband to slip on or off in 

seconds without messy creams or solutions. 
Hooked to amplifier, it filters brainwaves, and 
signals an audible beep for each Alpha or 
Theta wave passed. You get both audio and 
visual (L.E.D.) feedback with this reliable, com- 
pletely safe unit. It operates on two 9v tran- 
sistor batteries, offers features comparable to 
many costlier models. A comprehensive in- 

struction booklet is included. $na 95 
No. 1689EH JUST ppd. 

BINOCULAR 
STYLE 

S 329.95 
A must for Infra -red crime detection surveil- 

lance, security system alignment, I.R. detec- 
tion, laser checking, night-time wildlife 
study-any work requiring I.R. detection and 
conversion to the visible spectrum. Self- 
contained scope (11 x 141/4 x 3") includes I.R. 
light source (for up to 90' sight at night!), 6032 I.R. converter tube, f/3.5 
telephoto lens, adjustable triplet eyepiece, an adapter for use with your car's 
cigarette lighter-more! Bright 1.6X image (Binocular style gives super. 
bright 2.5X). Focuses from 10' to infinity, runs on 6 or 12v DC. 
Not for sale to Cal. residents other than authorized by U.S. Armed 
Forces, law enforcement agencies or solely for scientific research 
and education purposes. 

STANDARD STYLE, STOCK NO. 1683EH ONLY S299.95 Ppd. 
BINOCULAR STYLE, STOCK NO. 1685EH JUST S329.95 Ppd. 

COMPLETE AND MAIL COUPON NOW GIANT FREE 
164 PG. CATALOG 

4000 UNUSUAL BARGAINS 

FOR HOBBYISTS, 

SCHOOLS, INDUSTRY 

LOW COST, HIGH QUALITY 

INFRA -RED EYE 

EDMUND SCIENTIFIC CO. 

4MERKAw egzíni cal 
ExPRE 55 

SEND FREE 

164 PG CATALOG "EH" 
Charge my ,, Americ,io Exp 

O BankAmericard Master Chg 

Interbank No 

Card No 

Expiration Date 
I 30 -DAY MONEY -BACK GUAR- ' ANTEE. You must be satis - 

lied or return any purchase Ln 30 days for futl refund. City, State Zip 

c 
,ML \ 

«IM «am inum r_ 

(STANDARD 
STYLE 

S299.95 

300 Edscorp Bldg., Barrington, N. 1. 08007 
Send me the fo lowing, 
Stock No. Quantity Price Ea. 

Add handling charge $ 

Enclosed is _check. 
_M.O. in amount of $ 

1.00 

Signature 

Address 

I 

I 

I 
I 

I 

I 

I 

I 
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UNIVERSAL -LOCK,. MOUNT 
OUTDOOR REFLEX ; HORN 
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FA TORY 

WARRANTY 

itV 
celebrate! 

Enjoy Year róund, 
Springtime pleasure 

With these special spring 
lactory:offerings in.top quality 

. -CB equipment. Buy the Deluxe PT -23 
'Transceiver, and all; the trimming's, or pick 

up any accessory you warit. Oúr Spring. specials 
incl'ude... 

Deluxe Pt -23 
CB Transceiver - 

REgain - Delta Tuning -. 

. 23 Channel Mobile Radio 
ANL switch - Squelch Control: 

'S` RF_output meter 
CP - PA switch 

° On -the -Air indicator. 
..Special Price $49.95 (Retail $129.95)- 

40 -Channel úriit also available . $69.95 

Mobile CB Antenna . 

Powerful heavy duty - 

magnet...mount anywhere on car. 
Water proof coil -Center load -- 

For 23 or 4b channel 
Stainless steel whip, chrome plate 
Frequency range 26.965-- 27.255 mhz. 
Stand up to 100,mph. 
Special Price $9.95 (Retail $17.95) 

e. EASTERN INDUSTRIAL CORP. INC. I 1380 Jarvis Ave., Elk Grove Village, Illinois 60007 
(312)'640-8737 

CT -8.5" Outdoor Reflex Horn 
Available in black 
or copper polor 

10 watt power .rating 
Bohm voice coil impedance 

5 inch horn opening 
,Special Price $3.95 (Retail $9.95) 

Gs -10 CB Universal Lock Mount 
Easy to install' - 

Búilt-in' lock - 

Universal Slide mount 
Positive or Negative ground 

Special Price $3.45 (Retail $8.951 

EASTERN INDUSTRIAL CORP. INC. 
1380 Jarvis Ave., Elk Grove Village, Illinois 60007 
(312) 640-8737 Call Toll Free 800-323-0661 

Please send: _PT -23 CB Tranceiver @ $49.96 _CT -8 5" Reflex Horn @ $3.95 
O -Gs-10 CB Lock Mount @ $3.45 -CB Antenna @ $ 9.95 

Enclosed please find ['Check Money Order for 3 

Add 52.00 shipping and handling charge for PT -23 Transceiver 
Add 50 cents shipping and handling charge 'or each accessory item 

Master Charge Bank Americard 

Account Number Expiry Date 

Illinois Residents 

add 5% Sales Tax 

CIRCLE 87 ON FREE INFORMATION CARD 



The 40 -channel Cobra 29XLR. From 
.the sleek -brushed chrb face tó the matte 
black hóúsing, it's a beauty. Bút its beauty 
is more than skin déep. Because inside, this 
CB has the guts to pack a powerful punch. 

The. illiliminated 3 -in -1. meter tells you 
exetly -11v, much power you re pushing 
oat. And pulling in. It also measures the 
system's efficiency with an SWR check. In 
short, this Cobra's meter lets you keep an 
eye on your ears. 

The Digital Channel Selector shows you 
the channel you're on in large LED 
numerals that can be read clearly in any 
light. There's also switchable noise 
blanking to reject short -pulse noise other 
systems can't block. The built-in power of 
DynaMike Plus. Automatic noise limiting 

_ 

DYN A MIKE 

t 

, M 

t 

oi; 

SWR 
CAL 

S/RF 

and Delta Tuning for clearer reception. 
And the added protection of 'Cobra's 

nationwide network of Authorized Service 
Centers with factory -trained technicians 
to help you with installation, service and 
advice. 

The Cobra 29XLR. It has 40 channels. 
And it has what it takes to improve 
communications by punching through 
loud and clear on every one of them. 
That's the beauty of *t 

ob ra 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W Cortland St., Chicago, Illinois 60635 
Waste for color brochure 

EXPORTERS: Empire Plainview, N.Y CANADA. Atlas Dectrorucs Toronto 

Cobra 29xLA 
NB CB H.F. ' 
II,OFF\ 

PA OFF 

VOLUME SQUELCH SWR CAL 
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