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We're looking for the most original use 
of an Apple since Adam. 

What in the name of Adam do people do with 
Apple Computers? 

You tell us. 
In a thousand words or less. 
If your story is original and inttiguing enough, 

you could -win a one -week all -expense paid.trip for 
two to Hawaii. Which is the closest we could 
come to paradise. v 

Win fabulous prizes for 
creative writing. 

To enter, drop by your nearest Apple dealer and 
pick up an entry blank. Fill it out. Then write an 
article, irt'1000 words or less, describing the unusual 
or interesting use you've found foryour Apple. 

A jury of independent judges will cast the 
deciding vote for the grand.prize: a week for,fw 
airfare included, in Hawaii. .W' 

The judges will also choose 16 additioítal' 
winners, two each from eight categories: 

rr 

graphics /music, entertainment, home, business, 
education, scientific, professional, and industrial: 
And each winner will .chose from a long list of 
longed. -after Apple peripherals -from Apple 
Disk II's to Graphics Tabfetsto printers.. 
Or you can'take a $250 credit tówards the 
purchase (Orly Apple product. 

The contest ends March 31,1980.'All winners 
will be notified by May15.. 

Entry forms are available at your participating 
Apple dealer. Call 800 -538 -9696, (800 -662- 9238" 
in. California), for the one nearest you. 

Mail the entry blànk,your, article and any 
photos to: Apple Computer, "What in the name 
of Adam" contest, 10260 Bandley Drives 
Cupertino, CA 95014. 

ieind may the juiciest 
application win. 

CIRCLE NO.5 ON FRE ON 
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NASA PATENT 4,052,648 

Exxon has it. So does about a dozen other 
manufacturers. And if our hunches are coFrect, 
a new space -age product invented by NASA 
may not only save Americans millions of 
dollars but make fortunes for the companies 
that sell it. 

The new NASA invention uses the latest 
space -age technology to save energy. Your 
refrigerator for example, is a major energy 
user. With this new device, your refrigerator 
compressor will run quieter, there will be con- 
siderably less heat generated from the motor, 
and it will run more efficiently saving up lo 30% 
in energy. 

The invention requires no installation. Just 
plug it into your outlet and plug your refriger- 
ator into the device. 

OVER PRICED UNIT 
But there's a catch. Most manufacturers sell 

the device for as much as $200. Using it with 
your refrigerator, it will take many years before 
it will pay dividends. On a powerful motor, 
however, the device will pay for itself much 
quicker. 

Manufacturers who have announced their 
units are selling them like hot cakes. Although 
you may have heard a great deal of publicity 
about the product, you may not have seen any 
advertising because most manufacturers are 
currently sold out. 

Watch for it! We predict great success for all 
those associated with the product. The power - 
saving device invented by NASA is a big hit. It 
will grow in popularity and save energy and 
make many companies very successful. 

A SMALL COMPANY 
There is one small company however, that is 

credited with improving the device and 
developing it for the consumer market. Called 
ERI (Electronic Relays, Inc.) the company has 
developed several models to service specific 
products such as a refrigerator, a washing 
machine, dishwasher, swimming pool and a 
typewriter. 

This small company 'actually improved the 
NASA invention by adding its own refine- 
ments. ERI had a great deal of experience in 
solid state relays which use TRIACs and inte- 
grated circuits -two important elements in the 
NASA invention. A TRIAC is a bidirectional 
thyristor which controls AC from a single con- 
trol input. TRIACs also produce a great deal of 
heat. 

ERI's experience taught them how to control 
the TRIAC and its heat dissipation and thus 
they were able to reduce the device's cost 
through more efficient handling of the heat 
problem. They were already one of the 
nation's largest purchasers of TRIACs -thus 

Powe 
Chopper.. 

A new invention by America's space agency 
will help all Americans save energy and 
make some companies very wealthy. 

their costs were already low. 

NATIONAL PUBLICITY 
They called their product a Power Factor 

Controller and sent a sample to a national 
magazine for their review. In several tests, the 
device out -performed even the claims made 
by the manufacturer and the magazine ran a 
glowing article on their findings. 

The manufacturer felt that the product might 
at first be misleading. Although it does save up 
to 30% on energy and in many cases up to 
60 %, ERI felt most consumers would expect a 
30% reduction in their total electric bill -which 
of course the product will not do. Consumers 
will only get up to a 30% savings on the 
particular appliance used with the unit. 

STILL PESSIMISTIC 
The manufacturer also felt that the product 

was primarily for the industrial market - 
restaurants with large banks of refrigerators. 
The consumer must wait a few years before 
the device would pay for itself. And finally, the 
manufacturer did not feel that the consumer 
would respond in great numbers to the article 
which ran in the July, 1979 edition of Popular 
Science magazine. 

Well, the consumer did respond. So much 
so that the small manufacturer, with absolutely 
no marketing staff, was buried with mail. The 
president of ERI called JS &A to help him out. 

TEST ONE YOURSELF 
We called it the Power Chopper and agreed 

to offer it to the consumer market for $29.95- a 
major price breakthrough. 

Even if Exxon lowers their prices consider- 
ably, they'll never come close to the low cost of 
the Power Chopper. ERI's expertise with the 
TRIAC and JS &A's direct -to- consumer mar- 
keting, make the new NASA invention a prac- 
tical power- saving accessory for every home. 

The sophisticated electronics of the Power 
Chopper consist of a TRIAC, two integrated 
circuits and several solid -state devices. 

We urge you to test just the refrigerator 
module. Order one from JS &A on a 30 -day 
no- obligation trial. In the meantime, while you 
are waiting for your unit, feel the heat gen- 
erated from the bottom of your refrigerator. 
Listen to the sound level of your compressor. 

When the Power Chopper arrives, plug it in 
and notice how much quieter and cooler your 
refrigerator runs. See how much less time the 
compressor must run. The compressor not 

only will run more efficiently but will save 
energy every day you use it. 

AWARD WINNER 
If after 30 days you are not convinced that 

the Power Chopper will save you energy and 
money while making your refrigerator run 
smoother, then just unplug it and send it back 
for a prompt and courteous refund, including 
the $2.50 postage and handling. But if you've 
definitely noticed the difference, you'll want to 
purchase more units for the remainder of your 
motor -based appliances. 

JS &A feels that ERI's technology, their 
improved NASA design and their low manu- 
facturing costs will catapult them to the fore- 
front of those introducing the new NASA 
invention. ERI's Power Chopper is one of the 
nation's major new innovative products and 
just recently won the Industrial Research IR- 
100 Award. 

To order your Refrigerator Power Chopper, 
send $29.95 for each unit plus $2.50 for 
postage and handling to JS &A Group, Inc., 
One JS &A Plaza, Northbrook, Illinois 60062. 
(Illinois residents please add 5% sales tax.) 
Credit card buyers may call our toll -free 
number below. We'll send your Refrigerator 
Power Chopper, one -year limited warranty 
and you'll be ready to save. If you wish to order 
additional units for other appliances at $29.95, 
you may, but we suggest you test the refriger- 
ator module first and totally convince yourself. 

GOVERNMENT REBATE 
Purchase of the Power Chopper entitles you 

to a full 15% energy tax credit on your income 
tax return. It's like having the government give 
you a $4.50 rebate. 

JS &A is America's largest single source of 
space -age products- further assurance that 
your purchase will be backed by service for 
years to come. 

NASA technology was responsible for the 
development of the integrated circuit and 
many other space -age products. Their latest 
product could not have been developed at a 
better time. Start saving and order a Power 
Chopper at no obligation, today. 

o PRODUCTS o THAT 
® THINK® 

Dept. PE One JS &A Plaza 
Northbrook, 111.60062 (312) 564 -7000 

Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

©JS &A Group, Inc.,1979 
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from PERCOM 

One -Drive System: 

$399. (40- track) & $675. (77- track) 

Two -Drive System: 

$795. (40 -track drives) & $1350. (77 -track drives) 

Three -Drive System: 

$1195. (40 -track drives) & $2025. (77 -track drive °a) 

Requires Expansion Interface, Level II BASIC & 16K RAM. 

Low Cost Add -On Storage for Your TRS -80*. 
In the Size You Want. 

When you're ready for add -on disk storage, we're ready for you. 
Ready with six mini -disk storage systems - 102K bytes to 591K bytes of 

additional on -line storage for your TRS -80 *. 
Choose either 40 -track TFD -100T" drives 

or 77 -track TFD -200TM drives. 

"One-, two- and three -drive systems im- 
mediately available. 

'Systems include Percom PATCH PAK 
#1TM, on disk, at no extra charge. PATCH 
PAK #1TMde- glitches and upgrades 
TRSDOS* for 40- and 77 -track operation. 

TFD -100T" drives accommodate "flippy 
disks." Store 205K bytes per mini -disk. 

'Low prices. A single -drive TFD -100'M 
costs just $399. Price includes PATCH 
PAK #1TM disk. 

'Enclosures are finished in system - 
compatible "Tandy- silver" enamel. 

Whether you need a single, 40- 
track TFD -100TM add -on or a three -drive 
add -on with 77 -track TFD- 200TMs, you 
get more data storage for less money 
from Percom. 

Our TFD -100TM drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk - compared to 80K 
bytes on a TRS -80* mini -disk drive - 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS -80* 
drive. That's almost 205K bytes per 
mini -disk. 

And the TFD -200TM drives provide 
197K bytes of on -line storage per drive 

-197K, 394K and 591 K bytes for one-, 
two and three -drive systems. 

PATCH PAK #1TM, our upgrade 
program for your TRSDOS`, not only 
extends TRSDOS* to accommodate 40- 
and 77 -track drives, it enhances 
TRSDOS* in other ways as well, PATCH 
PAK #1 TM is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling dusk 
systems and other peripherals is our 
main business - the reason you get 
more engineering, more reliability and 
more back up support for less morey. 

In the Product Development Queue ... a printer interface for using your TRS -80* with any 

serial printer, and ... the Electric Crayon TM to map your computer memory onto your color TV 

screen - for games, animated shows, business displays, graphs, etc. Coming PCQ! 

TV TFD -100, TFD -200, PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 

*IRS-80 and TRSDOS are tracemarks of Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY 

PERCOM 
PERCOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND, TX. 75042 

To order add -on mini -disk storage for your TRS -80 *, 
or request additional literature, call Percom's toll -free 
number: 1- 800 -527 -1592. For detailed Technical infor- 
mation call (214) 272 -3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 

Percom `peripherals for personal computing' 
CIRCLE NO. 51 ON FREE INFORMATION CARD 
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Editorial 

ACTION & REACTION 

"We have met the enemy and he is us." 

Sometimes, technological advancements cause consequences that 
make one wonder why the latter weren't thought of beforehand. And 

why steps weren't taken to minimize them. 

History is fraught with such examples: burning coal without considering 
how minimal harm to people and the atmosphere can be accomplished; 
designing vehicles without regard to damage- causing projections in the 
event of an accident; using CB radios with interference emissions ini- 

tially so limited that they played havoc with TV receiver reception; 
and so on. 

Technology should continue to be advanced, of course; but as it does, 
foresee the creation of new occupations to attack problems that might 
be caused. Indeed, the whole field of environmental science grew up to 
wrestle with minimizing of air and water pollution. If manufacturers ig- 

nore such possibly deleterious effects, experience in recent years indi- 

cates that the government won't! And when this happens, overregula- 
tion quickly follows. The result is more costly products and services 
and reduced productivity; just what we don't need. The OSHA, for ex- 
ample, has a standards proposal to reduce environmental noise levels 
in plants. When implemented, it will cost $19,000 per worker. But $50 
ear protectors would have done the job just as well. 

Now the FCC has redefined Part 15 rules governing low power commu- 
nication devices and the general requirements for a restricted radiation 
device (including computers, electronic games, tape recorders, calcula- 
tors, and electronic watches). It has defined a computing device as any 

electronic device or system that uses digital techniques and has r -f en- 

ergy exceeding 10,000 Hz or pulses per second. The standards set 
down are designed to head off TV interference problems caused by 

personal computers, which are escalating in sales, as well as by 

other products. 

There's no doubt that tighter limitations on radiation are required. I just 
wish that the manufacturers had recognized the need and acted ac- 

cordingly to correct the problem. The government's rules may be too 
stringent and the certification procedure too vexing for everyone's 
tastes. In any event, it's possible that digital electronic products will 

cost more next Christmas as a result of these rewritten rules. 

POPULAR ELECTRONICS 
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The Personal Computer Line 
by OHIO SCIENTIFIC 

Personal Computers 
Cl P: $349 A dramatic breakthrough in price and performance. Features 
OSI's ultra -fast BASIC -in -ROM, full graphics display capability, and large 

library of software on cassette and disk, including entertainment pro- 
grams, personal finance, small business, and home applications. It's a 
complete programmable computer system ready to go. Just plug -in a 
video monitor or TV through an RF converter, and be up and running. 

15K total memory including 8K BASIC and 4K RAM -expandable to 8K. 

Cl P M F: $995 First floppy disk based computer for under 
$1000! Same great features as the C1P plus more memory and 

instant program and data retrieval. Can be expanded to 32K static 
RAM and a second mini -floppy. It also supports a printer, modem, 
real time clock, and AC remote interface, as well as OS -65D V3.0 

development disk operating system. 

Professional Portables 
C4P: $698 The professional portable that has over three times the display capability 
of Cl Ps. Features 32 x 64 character display in up to 16 colors, graphics, audio output, a 
DAC for voice and music generation, key pad and joystick interfaces, AC remote control 
interface and much more. Utilizes a 4 -slot BUS (2 used in base machine), 8K BASIC -in- 
ROM, 8K of static RAM and audio cassette interface. Can be 
directly expanded to 32K static RAM and two mini -floppy disks. 

C4P MF: $1695 The ultimate portable computer 
has all the features of the C4P plus real time clock, 
home security system interface, modem interface, 
printer interface, 16 parallel lines and an accessory 
BUS. The standard machine operates at twice the 
speed of currently available personal compu- 
ters (with GT option it runs even faster!). The C4P 
MF starts with 24K RAM and a single mini -floppy and 
can be directly expanded to 48K and two mini -floppies. 
Available software includes games, personal, business, 
educational and home control applications programs as 
well as a real time operating system, word processor and a 
data base management system. 

Computers come with keyboards and floppies where specified. 
Other equipment shown is optional. 

Home /Small Business Systems 
C8P: $895 Same great features as the C4P in a tremendously expandable "main- 
frame package:' Features over three times the expansion capability of the C4P for 
advanced home and demanding business applications. Can be expanded to 48K RAM, 
dual 8" floppies, hard (Winchester) disks and multiple I /O devices such as Voice I/O and 
a universal telephone interface. 

CIRCLE NO. 42 ON FREE INFORMATION CARD 

C8P DF: From $2597 The ultimate 
Home /Very Small Business Computer at a 
personal computer price. Features 32K RAM 
(expandable to 48K) and dual 8" floppy disks 
(stores eight times as much information as a 
mini -floppy). Has all personal computer 
capabilities including 32 x 64 display, color 
graphics, sound, DAC, joystick interfaces, 
home features including real time clock, AC 
remote interface, home security and fire 
detection interface and can be expanded to 
include voice I/O and a universal telephone 
system for answering and initiating calls! Its 
large memory capability and 8" floppies allow 
it to run most Ohio Scientific business system 
software including a compete accounting 
system, word processor and information 
management system. 

For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 

OHIO SCIENTIFIC 
1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 [216j 831 -5600 
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Lr 
Letters 

OF RADS, REMS, AND RADIATIONS 

1 read "A Personal Radiation Monitor" in your 
January 1980 issue with great interest. Howev- 

er, it contained some inaccuracies with regard 
to units of measure that, in view of the large 
amount of misinformation about the subject in 

circulation today, I would like to clear up. What 
is described as the roentgen (R) is actually the 
rad (r), the standard unit of absorbed radiation 
dosage (1 erg absorbed per gram of matter). 
Absorbed radiation need not be gamma only. 
Rem is "rads equivalent to man," which gives a 

uniform scale to measure radiation harm to 
human beings. One rad of gamma is equivalent 
to only 0.05 rad of low- energy alpha radiation in 

rem dosage, calculated by multiplying absorbed 
rads by a constant RBE (relative biological 
effectiveness) factor. 

The roentgen is actually a measure of radia- 
tion exposure or amount of radiation in any cubic 

Nail -head pin rows 
offset for easy 
probe attachment. 
(Straight -pin models 
for attachment of 
connectors.) 

Now experience the easiest way 
there is to trouble -shoot DIP ICs. 
The A P Super Grip II is the 
ultimate test clip. 

You get positive contacts. 
No intermittents. No shorts. 
Ever. The contacts are gold - 
plated phosphor bronze 
arranged in a "contact comb" 
which separates contacts 
precisely. Narrow -nose 
design fits highest -density 
boards -even ICs with 
only .040" between rows. 
Flat contacts won't roll 
off IC leads. 

Heavy -duty industrial - 
grade spring maintains firm 
contact pressure. Engineer- 
ing -grade thermoplastic 
body is molded around 
contact pins. Eleven 
models from $4.50. All 
DIP sizes. 

Where to buy? Phone 
(toll -free) 800 -321 -9668 for 
the name of your local A P 

distributor. And ask for our 
complete A P catalog, "The 
Faster and Easier Book." 

A P PRODUCTS INCORPORATED 
1359 W. Jackson St., Painesville, Ohio 44077 Tel. 216/354 -2101 TWX: 810 -425 -2250 
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volume of space. It is the amount of radiation 
required to release 1 coulomb of charge, by 
ionization, in 1 kg of air. 

Harmful effects are not directly related to the 
energy of the radiation. They are more closely 
tied tothe nuclear reactions that occur once the 
radiation is absorbed by the body. -Peter L. 

Schestopol, New Paitz, NY. 

"PSEUDORANDOM " DEFINED? 

With reference to Mr. Mims' "Pseudorandom 
Number Generator" ( "Project of the Month," 
December 1979), it has been my experience 
that the term "pseudorandom" refers to an 

apparently random output that has been created 
by an algorithm, not the spectral purity of the 
algorithm's output. In other words, a collection 
of pseudorandom numbers might be as random 
as you could wish and indistinguishable from 
"true" random numbers. - George R. Scott, 
Pensacola, FL. 

The article did not mean to imply that the 
spectral purity of the algorithm's output made it 
"pseudorandom." This quality comes from the 
design of the circuit itself. In any event, it now 
appears that the circuit presented is actually a 
great deal more random than was suggested. 
Mr. Mims will be taking up this subject in more 
detail in a future column. 

HAS COME OF AGE 

I noticed with delight Ray Wilkins' "LED Traf- 
fic Light" in the December 1979 issue of POPU- 

LAR ELECTRONICS. It seems to me that my elec- 
tronic experimentation has "come of age" 
since I took up electronics as my hobby a 

couple of years ago. This past summer, I 

designed and built an identical -looking traffic 
light for my son. I run mine with just four 555 
timers. -lstvan Mohos, Phoenix, AZ 

IN APPRECIATION 

"Computer -Aided Morse Code Practice" (De- 
cember 1979) is a beautiful article. It was 
refreshing to see a software article like this in 

POPULAR ELECTRONICS, especially since I own 
the correct hardware to take advantage of it. 
-Steve Stanley, W2FOG, Latham, NY. 

Out of Tune 
The etching and drilling guide of the "Audio 

Artist" (December 1979, p. 62) lacks one piece 
of connecting foil. The missing foil is indicated 
by an arrow in the half -size reproduction shown 
below. If you have already etched a circuit 
board, simply solder a jumper wire to take the 
place of the missing foil. 
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CAPABILITIES THAN 
ANY OTHER PERSONAL COMPUTER 

UNDER $1,000` 
Compare the built- n features of the 

ATARI "800 "'with other leading personal 
computers. Whether you pogrom it 

yourself or use pre- p -ogrammei car- 
tridges or cassettes, the ATARI 800 gives 
you more for your money. 

Run your own programs? Easy. Just 
plug in the 3K BASIC or opt one 
Assembler language :artricige, and 
go. They're ROM bcseJ. That means 
more RAM for your programs. 

Also included with the ATARI 800 is 

an internal speaker and four separate 
sound charnels, FCC approval, a 

built -in RF modulator, the AT4R1 410" 
Program Recorder onJ a high speed 
serial I/O. 

Periphera s? Add up to 48K o- 
user installable RAM. Or up to four 
individually accessiple flopp es. 

A high -speed printer. And more to come. 
Graphics programs? No probler .The 

ATARI 800 offers 128 color variat ons: 
16 colors in 8 luminance levels. Pus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 

57 character ASCII keyboard. Witt upper 
and lower case. 

Or, program it our way There are excit- 
ing programs available and many more 
on the way for the ATARI 800. Business 
programs. Home Management pro- 
grams. Entertainment. And with tre 410 
audio /digital recorder, you can and 
Atari's unique Talk & Teach" Educational 
System cassettes. 

Your way or our wcy, you'll find that 
the ATARI 800 is probably the most 
powerful corn outer that $999.99` 
can buy. 

And with that power, you get depend- 
ability Dependability built into Atari's 
crstom designed and fully -tested [SI cv- 
cL itry and lower component count, less 

components, less chance for failu-e). 
But if anything ever does go wrcrg, 

you'll find a complete network of 
ccmputer- connected Atari service facil- 
ities waiting for you throughout the 
country . 

Make your own comparison. Hails 
or. Anywhere Compu-ers are sold. Cr, 

send for a free chart that compares 
the features of the ATARI 800 to 
other leading fully -programmable 
computers. 
'Suggested retail p-ice S999 99, includes 
compute- console. program recoraer 
and BAST language cartridge. 
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Atari 1979 

)kATARI® 
PERSONAL COMPUTER SYSTEMS 

1265 Eronegas Ave., Dept. C, Sunnyvale, California 94086. Call toll -free 8 )0- 538 -8547 
(In California 800- 672 -1404) for the name of your nearest Atari retailer. 

CIRCLE NO. 70N FREE INFORMATION CARD A Warner Communication: Company 
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New Products 
Additional information on new products 
covered in this section is available from the 
manufacturers. Either circle the item's code 
number on the Free Information Card 
or write to the manufacturer at the 

address given. 

Computer -Controlled 
Car Stereo 
Kenwood's top -of- the -line Model KRC -711 
in -dash car stereo AM -FM receiver -cas- 
sette player contains four power ampli- 
fiers. Two, rated at 5 W/ channel, are 
intended for speakers at the front; the 
remaining pair, rated at 20 W each, are for 

rear speakers. Among its micropocessor- 
controlled features are: automatic blending 
of FM channels, switching to mono, and 

hunting for a stronger station as more and 
more noise is encountered. If no station is 

available, the receiver can automatically 
switch to a cassette, which can be pre - 

cued and left in standby mode with safety. 
Tuning is by means of a phase -locked loop 
with digital readout, and Dolby noise 
reduction is included for tape playback 
and FM. $449. 

CIRCLE NO. 88 ON FREE INFORMATION CARD 

page workbook. Software, memory, stor- 
age media, and input /output devices are 
discussed in a way that presupposes no 

prior knowledge of computers. Also cov- 
ered are personnel requirements, and the 
relative advantage of time -sharing vs. ser- 
vice bureau vs. owning. $50. 

CIRCLE NO. 90 ON FREE INFORMATION CARD 

NBS- Traceable 
Frequency Counter 
Optoelectronics' Model 8010 is a frequen- 
cy counter sold with NIBS-traceable cali- 
bration. Its rated frequency range extends 
to 1 GHz, with a 1 -ppm TCXO. Aging of the 
timebase is said to be less than 0.1 ppm 

per month. Sensitivity is rated at 1 -10 mV 

from 10 Hz to 60 MHz, with 1- megohm 
input impedance, and 5 -25 mV from 25 MHz 
to 1 GHz with 50 -ohm input impedance. 
Resolution of 9 digits is available from a 

red LED readout 0.4" (10 -mm) high. The 

unit is housed in a black anodized alumi- 
num case that is shielded against r -f. 

$325. 
CIRCLE NO. 91 ON FREE INFORMATION CARD 

Business -Computer 
Information Package 
Heath is offering an educational package 
designed to help business people learn 
how computers can provide benefits for 
their operations. Entitled Computer Con- 
cepts for Small Business, the program 
includes three audio cassettes and a 160- 

Stereo Headphones 
Koss Corp. announces that its new HV /X 
headphones offer new psychoacoustic 
benefits to the listener by combining the 
auditory characteristics of a closed type 
of dynamic headphone with the free sound 
field of a hear -through, high -velocity type. 

This was made possible, says Koss, by an 

exclusive, variable- density earcushion that 
remains transparent to high and middle 
frequencies while effectively forming a 

seal for the bass. HV /X stereophones 
also include dual suspension headbands 
and adjustable slide bars for a comfortable 
fit. Model HV /X sells for $70, and Model 
HV /XLC with individual balance controls 
for each earcup for $80. 

CIRCLE NO. 92 ON FREE INFORMATION CARD 

lamp or appliance plugs into a switch mod- 
ule that plugs into a nearby ac receptacle. 
Modules for incandescent lamps, rated for 
loads up to 300 watts, can be turned to on, 

dim, bright or off. Appliance modules han- 

dle devices rated to 15 amperes or incan- 
descent loads to 500 watts. A switch mod- 
ule designed to replace wall switches is 

available for incandescent lights up to 500 
watts total. "House code" settings on the 
control center allow up to 16 (256 circuits 
total) to be used at once. An "all -on" or 
"all -off" control can be used in case of 
emergencies. Dimensions are 43/4" X 31/2" 
X 312" (121 X 89 X 89 mm). Control 
center $40; switch modules $15. 

CIRCLE NO. 93 ON FREE INFORMATION CARD 

Wireless Remote Control 
The Plug 'n Power Wireless Remote Con- 

trol from Radio Shack handles up to 16 

ac- operated devices without installation of 

special wiring. The control box is plugged 
into any standard ac outlet, while each 

Glass- Mounted 
UHF Antenna 
Avanti is now offering Model AH450.5G, a 

mobile uhf antenna for ham radio applica- 
tions. Said to give 5 -dB gain, the new 

design is for work on 440 -450 MHz and is 

tunable from 406 -512 MHz. Its external 

portion mounts to a glass surface by 
means of a special adhesive, and signal is 

fed to it via a "High -Q" impedance cou- 
pling device that includes a noise- reduc- 
tion system. This eliminates the need for 
drilling holes in the vehicle and protects 
the feeder cable from deterioration. The 
0.75 -meter stainless steel whip is special- 
ly plated to reduce skin -effect losses; oth- 
er external parts are triple- chrome plated 
for protection. Also featured in the system 
is a horizontal phasing loop to link two 
separate antennas. 

CIRCLE NO. 94 ON FREE INFORMATION CARD 

Mini Recording Studio 
Designed for musicians, composers, and 

recording enthusiasts, the new Portastudio 
20 from Teac combines a four -in two -out 
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Burglar Alarm 
Breakth 
A new computerized burglar alarm requires no 
installation and protects your home or business 
like a thousand dollar professional system. 

It's a security system computer. You can 
now protect everything- windows, doors, 
walls, ceilings and floors with a near fail -safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion- sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signal to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain - loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 

The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 

Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 
The Midex is not triggered by noise, sound, 

temperature or humidity -just motion -and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four -hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 

ARRIVE HOME SAFE 
There's personal danger in arriving home 

and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 
MARCH 1980 

after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut -off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 

PROFESSIONAL SYSTEM 
Midex is portable so it can be placed any- 

where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well -protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc. -a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS &A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex corn - 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 

COMPARED AGAINST OTHERS 
In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms -two 
of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 

YOU JUDGE THE QUALITY 
Will the Midex system ever fail? No product 

is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and bum -in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 

The Midex security computer looks like a 
handsome stereo system component and 
measures only 4 "x 101/2"x 7." 

tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 

PEOPLE LIKE THE SYSTEM 
Wally Schirra, a scientist and former astro- 

naut, says this about the Midex 55. "I know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. I would strongly recommend it to any- 
one. I am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail -safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail -safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and well be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS &A has been serving the con- 
sumer for over a decade - further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- 
dents add 5% sales tax) to the address shown 
below. Credit card buyers may call our toll -free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS &A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space -age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 

o PRODUCTS 

o THAT 
THINK 

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

Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

©JS &A Group, Inc.,1979 
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mixer with a multi -track cassette recorder. 
The recorder runs at 33,4 ips for greater 
dynamic range than possible at the normal 
cassette speed, and can record two 
tracks in sync or play back all four at once. 
Using simul -sync and "ping -pong" record- 
ing, the unit is said to be able to record 10 

separate parts without dubbing any more 
than once. A pitch control of ± 15% is also 
included. Specifications include: S/N 68 
dB weighted, for the mixer; S/N 50 dB 
(with Dolby), wow and flutter 0.04 %, fre- 
quency response 20- 18,000 Hz for the 
recorder. Total weight is under 20 lb (9.1 
kg). $1,100. 

CIRCLE NO. 95 ON FREE INFORMATION CARD 

tortion. This is accomplished without refer- 
ence to tables and without measuring 
effective arm length. The unit is made of 
heavy plastic and comes with a carrying 
case. $20. 

CIRCLE NO. 96 ON FREE INFORMATION CARD 

Component Lead Bender 
Companion to the familiar Model 801 

Speedy Bend I, which handles "4 -W and 
"2 -W resistors and diodes, the new Model 
901 Speedy Bend ll from Production 

Devices forms the leads of 1- and 2 -W 
resistors and components 1" (25.4 mm) 
and 114" (32 mm) long. Spacing between 
the bends can be adjusted in 0.050" (1.27 - 
mm) increments. Speedy Bend I, $2; Spee- 
dy Bend II, $3. Address: Production De- 
vices, 7859 Raytheon Rd., San Diego, CA 
92111. 

Protection for 
Floppy Disks 
"Floppy Saver" is a reinforcing ring of 7- 

mil Mylar with adhesive backing which is 

put on computer program disks to protect 
them from possible damage. A kit is avail- 
able which includes a number of the rein- 
forcing rings, a tool for putting them on the 
disks, and a centering post. The kit is 

$14.95. Address: Tri -Star Corp., P.O. Box 
1727, Grand Junction, CO 81501. 

Phono Stylus Protractor 
New from DB Systems is the DBP -10 
Phono Alignment Protractor, an instrument 
said to be able to measure the lateral 
tracking error of a mounted cartridge to a 

precision of ±0.25 °. The manufacturer 
states that, by using the recommended 
adjustment procedure, a user can align a 

phono cartridge for optimum geometry 
(a compromise in the case of pivoted tone - 
arm) and achieve minimum playback dis- 

EAR jack of the cassette deck and the 
cable to the TRS -80 keyboard. It requires 
no electrical power or batteries. C -LOAD 
is available in two models: Model 800 is for 
programs generated on the TRS -80 and 

most commercially available tapes, while 
Model 810 is for machine -language tapes 
recorded with inverted polarity. $12.95. 
Address: GB Associates, P.O. Box 3322, 
Granada Hills, CA 91344. 

Automotive Air Freshener 
Air pollution lurking in automobiles and 
trucks is the largest of Electrolert's new 

"Airbuster." Readily attachable to a vehi- 
cle's dashboard, the unit is said to freshen 
the air by causing an increase in the num- 

ber of negative ions. The manufacturer 
claims, in addition, that the Airbuster 
cleans the air by causing precipitation of 

dust and particulate pollutants. $110. 
CIRCLE NO. 97 ON FREE INFORMATION CARD 

VTR Control Center 
Superex's Model VTRS -4 is a switching 
center capable of accommodating four vid- 

eo tape decks. Dubbing can be performed 

from one deck onto three others without 
the necessity of changing connections. An 

alternate camera input enables multiple 
recordings of live sources to be made. 
Insertion loss of the device is said to be 

unmeasurably low, with rated frequency 
response extending from dc to 10 MHz. 

$60. 
CIRCLE NO. 99 ON FREE INFORMATION CARD 

SAE Two Integrated Amp 
The A7 integrated amplifier was recently 
added to the SAE Two line from Scientific 
Audio Electronics. Provided with full com- 
plementary output stages, the unit is rated 
to deliver 70 watts per channel to an 8- 

ohm load, 20- 20,000 Hz, with no more than 
0.05% THD and IM. In addition to its low - 
noise phono section, the A7 includes an 

external processor loop to allow connec- 
tion of external accessories. It also con- 
tains a fluorescent bargraph display of 
power output at the speaker terminals of 
voltage output at the tape monitor jacks. 
p400. 

CIRCLE NO. 98 ON FREE INFORMATION CARD 

TRS -80 Cassette Loader 
GB Associates' C- LOADER is said to elim- 

inate CLOAD and CLOAD? problems 
encountered in TRS -80 computers. The C- 

LOADER device connects between the 

Rugged Bookshelf 
Speaker 
The Model V -6 from Genesis Physics is a 

compact bookshelf loudspeaker whose 
designation comes from the design of its 

low- frequency section (vented, with a 6- 

inch driver). Rated frequency response is 

52- 20,000 Hz, ±4 dB, with moderately 
high efficiency of 89 dB at 1 meter for a 

1 -W input. Said to be capable of handling a 

continuous 75 -W input, the speaker should 

be able to produce 107 dB SPL at 1 meter. 
The tweeter is designed to withstand 
repeated 1 -kW pulses and, with the rest of 

the system, carries a lifetime warranty to 
the original owner. The manufacturer 
states that the enclosure, constructed of 

walnut- veneered 3,4" particleboard, is op- 
timized to work with the woofer. $116. 

CIRCLE NO. 100 ON FREE INFORMATION CARD 
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NEW 
Scanners! 
NEW Prices! 
NEW Club! 

Communications Electronics '," the 
world's largest distributor of radio scan- 
ners, has new prices, on new scanner 
models and accessories. A scanner, when 
teamed up with your CB, will give you up- 
to- the -second information that you can't 
get elsewhere. If you don't have at least 
one scanner, the time to buy is now! 

Since CE distributes more scanners world- 
wide than anyone else, we can give you rock 
bottom prices. Our warehouse facilities are 
equipped to process over 1,000 scanner orders 
per week and our order lines are always staffed 
24 hours. We also export scanners to more than 
300 countries and military installations. Almost 
all items are in stockfor immediate shipment, 
so purchase your scanner from CE now! 

NEW! Bearcat 7300 
Available April - May, 1980 
List price $519.95/CE price $339.00 
7 -Band, 50 Channel Service Search No- 
crystal scanner AM Aircraft and Public 
Service bands. Priority Channel AC /DC 
Bands. 32 -50, 118-136 AM, 144-174,421-512 MHz. 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a bright green 
fluorescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys, 
Separate Band keys to permit lock -in /lock -out of 
any band for more efficient service search. 

Bearcat® 250 
List price $419.95/CE price $269.00 
50 Channels Crystalless Searches 
Stores Recalls Self-Destruct AC/DC 
Priority Channel 8 -Band Count Feature, 
Frequency range 32 -50, 146 -174, 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 

Aircraft Bearcat® 220 
List price $419.95/CE price $269.00 
Aircraft and public service monitor. Frequency 
range 32-50, 118-136 AM, 144 -174, 420 -512 MHz 
The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting AM aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. 

Bearcat® 211 
List price $349.95/CE price $239.00 
Frequency range: 32-50, 146 -174, 420 -512 MHz. 
The Bearcat 211. It's an evolutionary explosion of 
features and function. 18- channel monitoring. With no- 
crystal six -band coverage. Dual scan speeds. Color - 
coded keyboard. Even a digital clock. All at a modest 
price. More scanning excitement than you bargained for. 

Bearcat® 210 
List price S299.95/CE price $199.00 
10 Channels 5 Bands Crystalless 
Frequency range: 30 -50, 146 -174, 420 -512 MHz. 
Use the simple keyboard to select the 10 channels to be 
scanned. Automatic search finds new frequencies. The 
210 features patented selectable scan delay, push 
button lockout, single antenna, patented track tuning, 
AC /DC operation. With no crystals to buy. Ever! 

Bearcat 5 and 4 -6 Thin ScanTM 
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FREE Bearcat® Crystal Offer 
Buy a Bearcat 12 between February 1 and March 31, 1980, 
and you'll get a coupon good for four free crystals sent 
directly to you from Electra Company. You'll get two free 
crystals with your purchase of the Bearcat 8 -Track or any 
Hand -Helds. Offer valid only on purchases of Bearcat 
Crystal Scanners between February 1 and March 31, 1980. 
Restricted to one Free Crystal Offer per consumer regardless 
of number of scanners purchased. Void where taxed or 
prohibited by law. Requests must be postmarked no later 
than April 18, 1980. Allow four to six weeks for delivery. To 
qualify for this offer you must send proof of purchase and the 
Bearcat Stringed Card attached to the front of your new 
crystal scanner, along with the frequencies desired to: 
Bearcat Free Crystal Offer, Electra Company, Box 29243, 
Cumberland, Indiana 46229. 

Bearcat® 12 
List price $179.95/CE price $119.00 
10 Channels 5 Bands AC or DC 
Frequency range: 33 -48, 146 -174, 450 -512 MHz. 
More features, more channels, more action. The Bearcat 
12 has automatic squelch, individual lockout and more. 

NEW! Bearcat® 5 
Available April - May, 1980 
List price $129.95/CE price $94.00 
8 Channels 4 Bands AC only 
Frequency range: 33 -50, 146 -174. 450.512 MHz. 
The Bearcat 5 is a value -packed crystal scanner built for 
the scanning professional - at a price the first -time 
buyer can afford. Individual lockout switches. 

Bearcat® 8 Track 
List price $99.95/CE price $79.00 
4 Channels 2 Bands Plays off any AC or DC 
Powered 8 Track Tape Player. 
Frequency range: 36 -44, 152-162 MHz. 
This incredibily compact 4- channel /2 -band crystal 
scanner plugs into the tape player where an 8 track 
cartridge normally goes. 

Bearcat° Four -Six 
List price $179.95/CE price $119.00 
The first 4 Band, 8 Channel, Hand -Held Scanner. 
Frequency range: 33-47, 152 -164. 450 -512 MHz. 
The Bearcat Four -Six offers "hip pocket" access to 
police, fire, weather and special interest public service 
broadcasts. Lightweight. Extremely compact. 

NEW! Bearcat® 
Four -Six ThinScan'" 
List price $179.95/CE price $119.00 
Frequency range: 33 -47, 152 -164, 450-508 MHz. 
The incredible, new Bearcat Four -Six Thin Scan" is like 
having an information center in your pocket. This four 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/4x 6' /z x 1:' Includes rubberducky antenna. 

Bearcat® ThinScan' 
List price $149.95/CE price $99.00 
World's smallest scanner! 
There are now three models available. The BC 2-4 L/H 
receives 33 -44 and 152 -164 MHz. The BC 2 -4 H/U 
receives 152 -164 and 450 -508 MHz. The Aircraft 
ThinScan'" model BC 2 -4 AC receives 118 -136 and 
450 -470 MHz. The Bearcat ThinScan' measures 23/4 " 
across. Just 1" deep. And 5'r" high. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk -lip mobile 
antenna. Order #A63 is a 3/4 inch hole mount. Order 
#A64 is a % inch snap -in mount, and #470 is an all band 
base station antenna. All antennas are $25.00 and 
$3.00 for UPS shipping in the continental United States. 

OTHER SCANNER ACCESSORIES 
SP5O AC Adapter $12.00 
SP51 Battery Charger $12.00 
SP55 Carrying Case for Bearcat Four -Six $15.00 
SP57 Carrying Case for Bearcat 2 -4 only $15.00 
FB -E Frequency Directory for Eastern U.S $15.00 
FB -W Frequency Directory for Western U.S $15.00 
B -31.2 V AA Ni -Cad's for Four -Six (Pack of 4) $15.00 
B-41.2 V AAA Ni-Cad's for ThinScan" (Pack of 4) $15.00 
B -5 Repla cement memory battery for Bearcat 210 $5.00 
A -135cc Crystal certificate $4.00 
Add $3.00 shipping for all accessories ordered at the same time. 

TEST ANY SCANNER FREE 
Test any scanner purchased from Communications 
Electronics" for 31 days before you decide to keep it. If for 
any reason you are not completely satisfied, return it in new 
condition with all parts in 31 days, for a courteous and 
prompt refund (less shipping and handling charges). 

NEW! Regency® K500 
CE price $269.00 
40 Channel Synthesized Service Search 
Digital count Weather with tone alert 
Search /Store Priority Channel AC /DC 
Frequency range: 30-50, 144 -174, 440 -512 MHz. 
The new Regency Touch K500 is an advanced 
synthesized scanner with many new features. 

OTHER REGENCY' SCANNERS 
Touch K100 $189.00 
Aircraft Touch 720 -A $239.00 
NEW! Touch M100 $189.00 
E -106 $109.00 
R -106 $95.00 
R -804 $89.00 

World Scanner Association' 
The WORLD SCANNER ASSOCIATION is spon- 
sored as a public service by Communications 
Electronics" When you join, you'll receive a 
quarterly newsletter with scanner news and fea- 
tures. You'll also get a wallet I.D. card, an Official 
Personalized WSA Membership Certificate, and 
the latest FCC news affecting monitoring such as 
frequency allocations. FREE classified ads for 
members so you can contact other scanner owners 
when you want to sell or buy a scanner. FREE 
membership in the WSA Buyer's Co-op. Your Co -op 
membership will allow you to get special discounts 
on scanners and scanner related products. Since 
the WSA Buyer's Co-op gives you group purchas- 
ing power, you can easily pay for your membership 
dues the first time you make a Co -op purchase. 
WSA is your united voice to governmental and 
public service agencies as well as scanner man - 
ufacuturers. You'll get inside information on the 
latest scanner products before the general public. 
Since WSA is not affiliated with any scanner 
manufacturer, you can rely on accurate product 
reports. You get all this for only $12.00 annual 
dues! And if you join before June 30, 1980, CE will 
pay $2.00 of the cost of your first year's dues as a 
"charter member:' You can charge your "charter 
membership" on Visa or Master Charge so join 
now! Add $5.00 for foreign memberships. 

BUY WITH CONFIDENCE 
To pet the fastest delivery from CE of any scanner, send 
or phone your order directly to our Scanner Distribution 
Center:` Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 10% 
surcharge for net 30 billing. All sales are subject to availa- 
bility. All sales on accessories are final. Prices and specifi- 
cations are subject to change without notice. Out of stock 
items will be placed on backorder automatically 'u n l ess CE is 
inst: ucted differently. International orders are invited with a 
$10.00 surcharge for special handling in addition to ship- 
ping charges. All shipments are F.O.B. Ann Arbor, Michigan. 
No COD's please. Personal checks require three weeks 
bank clearance. 

Mail orders to: Communications Electronics; 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$5.00 per scanner for U.P.S. ground shipping, 
$9.00 for faster U.P.S. air shipping or $30.00 for 
overnight delivery to most major U.S. cities via 
Federal Express or Airborne Air Freight. If you have 
a Master Charge or Visa card, you may call anytime 
and place a credit card order. Order toll free 
800 -521 -4414. If you are outside the U.S. or in 
Michigan, dial 313 -994 -4444. You may also order 
via TWX 810 -223 -2400. Dealer inquiries invited. 
All order lines at Communications Electronics" 
are staffed 24 hours. 
WSA:" Scanner Distribution Center" and CE logos are 
trademarks of Communications Electronics" 
t Bearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
f Regency is afederally registered trademark of Regency 
Electronics Inc. 
Copyright' 1980 Communications Electronics 

1M 

MCOMMUNICATIONS 
ELECTRONICS*" 

854 Phoenix O Box 1002 Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outald U.S.A. (313)994.4444 

We're first 
NEW! Improved Regency K500 with the best:M 
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No matter how 
good your present 
stereo system. 
we can improve it! 
Here's proof: 

Add effortless clarity and 
transparency with our new 
OmnitecTM series Vector - 

AlignedTM dual magnet cartridge or 
AT3OE moving coil cartridge with 
user -replaceable stylus. 

LIFESAVER is the first truly com- 
plete record preservative. Stops 
static and record wear for years. 

Laboratory precision is the hallmark 
of every A -T tone arm for home, studio, 
or disco. 

You might pay $1000 or more for 
speakers almost as good as these 
remarkable electret stereophones. 

Use our complete line of record and 
stylus cleaners to keep your collec- 
tion sounding great years from now. 

12 

Create your own "Grammy award - 
winning" tapes with studio -quality 
Audio -Technica microphones. 

Make it all worthwhile with thrilling 
direct -to -disc and digitally- mastered 
performances from around the world. 

When you add Audio - Technica, you 
multiply listening enjoyment. At 
leading audio stores. Write for cata- 
log and dealer list, today. 

audio technica 
INNOVATION o PRECISION o INTEGRITY 

AUDIO-TECHNICA U.S.. INC., Dept. 30P 
33 Shiawassee Avenue, Fairlawn, Ohio 44313 

New Literature 
INFORMATIONS SYSTEMS CATALOG 

A 52 -page catalog of minicomputer, comput- 
er, word -processing, and microfilm supplies 
and accessories is available, featuring 
brand -name diskettes, cassettes, and stor- 
age and retrieval systems. Address: Comput- 
er Resources Co. of NY, Suite 1500, 2 Penn 
Plaza, New York NY 10001. 

BASICS OF HI -FI 

"An Introduction to Stereo," is the title of a 

16 -page booklet giving the fundamentals of 
high fidelity- without being too technical. Its 
chief purpose, according to the sponsors, is 

to enable the consumer to understand a man- 
ufacturer's technical specifications and make 
intelligent comparisons. Send self- addressed 
stamped envelope to: Yamaha Audio, P.O. 
Box 6600, Buena Park, CA 90620. 

COMMUNICATIONS ANTENNA CATALOG 

Cushcraft's new Proline PL -8 catalog pro- 
vides detailed electrical and mechanical data 
on over 25 different antenna models that are 
broadbanded or field tunable and cover from 
30 to 512 MHz. It also depicts both 5- and 
10- element CATV í MATV single -channel Yag- 
is and information on phasing. Address: Cush - 
craft Corp. Box 4680, Manchester, NH 
03108. 

APPLE SOFTWARE CATALOG 

Rainbow Computing's 45 -page Apple Soft- 
ware Catalog includes software, accesso- 
ries, and peripherals listings as well as over 
100 programs. The latter cover games (a 
"Pot O' Gold" special is 49 games and 
demos on a single cassette for $49); fifteen 
business applications; and software develop- 
ment programs. Address: Rainbow Comput- 
ing, Inc., 9719 Reseda Blvd., Northridge, CA 
91324. 

DX LISTENING LITERATURE 

The WTFDA (Worldwide TV -FM DX Associa- 
tion) has released a new pamphlet of interest 
to TV, FM, and V- UHF -utility DXers. In it is a 

description of WTFDA and the organization's 
monthly journal, VHF -UHF Digest, member- 
ship information, and brief summaries on the 
advantages of TV, FM, and V -UHF DXing. 
Send a self- addressed stamped envelope for 
a free pamphlet. For $1, a sample copy of 
VHF -UHF Digest may be obtained. Address: 
WTFDA, Box 97, Calumet City, IL 60509. 

ENCLOSURE KIT DATA SHEET 

A 2 -page data sheet published by Pac Tec 
describes its six lines of electronics enclo- 
sures kits for prototype designers, model 
builders, and hobbyists. The enclosures 
using ABS material with molded -in color, 
come with hardware and parts to permit cus- 
tom work on the user's part. Address: Pac 
Tec Div. of LaFrance Corp., Enterprise and 
Executive Aves., Philadelphia, PA 19153. 
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Protects Every Square Inch Of Your Building 

Turns On Lights Automatically 

Powerful Electronic Siren 

Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 

NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make several 
simple control adjustments to suit your particular building and 
it works! There are no other wires to run. This totally self -con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break -in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi -story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 

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

POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built -in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break -in sound is de- 
tected, (it can be only a second or two after the first break -in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break -in sound is heard, the 
siren will come on for another 90 seconds. If no other break -in 
sound is detected, the siren will stay o4f and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 

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

MARCH 1980 

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

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

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

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

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

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

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

Dealer Inquiries Invited 

CALL TOLL FREE 

(800) 423 -5499 

VISA' master cnarye 

California residents: 
(213) 889 -1414 collect. 

GUARDIAN 
ELECTRONICS, INC. 

31133 Via Colinas. Dept. PE. Westlake Village, Calif. 91361 
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ash 
"A Technological 

Masterpiece ... " 

McIntosh C 32 

"More Than a Preamplifier" 

McIntosh has received peerless ac- 

claim from prominent product 

testing laboratories and outstand- 

ing international recognition! You 

can learn why the more than a 

preamplifier" C 32 has been 

selected for these unique honors. 

Send us your name and address 

and we'll send you the complete 

product reviews and data on all 

McIntosh products. copies of the 

international awards. and a North 

American FM directory. You will 

understand why McIntosh product 

research and development always 

has the appearance and tech- 

nological look to the future. 

Keep up to date. 

Send now - - - 

McIntosh Laboratory Inc. 
Box 96 East Side Station 
Binghamton, NY 13904 

Name 

Address 

City State Zip 

If you are in a hurry for your catalog please 
send the coupon to McIntosh. For non -rush 
service send the Reader Service Card to the 
magazine. 

CIRCLE NO.38 ON FREE INFORMATION CARD 
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Stereo Scene 

CASSETTE TOPICS 

METAL- PARTICLE tape and hardware are 
receiving a good deal of attention these 

days, and deservedly so. The new tape 
offers considerable advantages in perform- 
ance over earlier types and seems capable 
of circumventing what had been considered 
some built -in pitfalls of the cassette format. 

Yet there are those who have amassed 
evidence to demonstrate that the advan- 
tages of metal tape are not consistently 
delivered in practice and may not be needed 
anyway. An opposing camp holds that the 
advantages are obvious. From what I've 
heard, I'd have to go along with the second 
group, especially when program material rich 
in high- frequency content is involved, and in 

live recording situations where the headroom 
requirements cannot be known in advance. 
The key feature of metal tape is the high - 
frequency headroom that it delivers to a for- 
mat in which there was previously a dire 
shortage. But the holders of this second view 
do grudgingly admit that the benefits are not 
always there in practice. 

According to these partisans, the reason 
is that metal tapes, instead of adhering to a 

standard coercivity and remanence, are 
becoming too variable, leaving hardware 
manufacturers in a quandary as to how to set 
their bias and equalization adjustments as 
decks leave the factory. The net effect is that 
if Brand X tape gives excellent results on a 

particular deck, Brand Y probably will not. 
Rigid adherence to standards, it is claimed, 
will solve this problem. That is probably true 
to a degree, but certainly not completely. The 
cry for standards has been heard before con- 
cerning other tape types, and yet the mille- 
nium has perversely refused to arrive. 

Some of the difficulty can be blamed on 

the fact that tape manufacturers have tradi- 
tionally been less than eager to establish 
standards. This is understandable if one con- 
siders that each company, at least in its own 
eyes, sees advantages in its own product 
and is reluctant to change it just because one 
or more of its competitors has a different 
opinion. Additionally, virtually no manufactur- 
er will tolerate the prospect of adjusting his 
product to parameters established first by a 

competitor -the loss of face is just too 
great. But all of this notwithstanding, there 
are technical reasons, in my opinion, why 
standards will never foster total harmony 
between tape and recorder. 

The Time-Honored Conundrum. As many 
a recordist has learned to his chagrin, mating 
a tape to a particular recorder has never 
been easy. In general, you must use a tape 

By Harold A. Rodgers 
Executive Editor 

identical in coercivity and retentivity to the 
one for which the deck's bias and equaliza- 
tion were adjusted if you are to achieve the 
results the designers of the deck and the 
tape intended. If the coercivity is off, the 
high- frequency response will be as well, and 
retentivity affects low- frequency output in a 

similar way. As the low- frequency output 
defines the sensitivity of the tape, it controls 
the overall output level as well. That is, the 
bias level can be varied to a degree in order 
to match the high- frequency output to -that 
available at low frequencies. More bias 
depresses high- frequency output and sensi- 
tivity, and vice versa. 

Bias also has an effect on distortion; there 
is a definite level at which distortion is mini- 

mized. Generally, more bias depresses low - 
frequency output, too, though not as marked- 
ly as it does the highs. One common compro- 
mise between distortion and output level is to 
use 2 dB more bias than that which gives 
maximum output at low frequencies. 

Assuming then, that you know what tape 
the manufacturer set the recorder for, you 
should be home free. In actuality you are no 

better than in the ballpark (stiff standards 
would keep you well in the ballpark). But 

matters are rarely that simple in the real 
world -there are manufacturing tolerances 
to be dealt with. To my knowledge, no tape 
manufacturer claims uniformity between dif- 
ferent batches of tape better than ± 1 dB. 
This is pretty close, but it can cause audible 
differences in frequency response, especially 
when Dolby noise reduction (which can dou- 
ble such errors) is used. It is entirely possible 
that a recorder adjusted for tape A might 
sound better with a particular sample of tape 
B, provided that B's nominal bias and EQ 
requirements are not too different, all 
because of manufacturing tolerances. 

Sometimes, unfortunately, information as 

to the identity of the reference tape for a 

given machine is not disclosed, or if it is, the 
tape is unavailable. What is to be done then? 

One solution, advocated by some, is to 
record and play back a wide variety of music 
on your machine, using different cassettes 
and noting which are best for different kinds 
of music. This approach is taken very seri- 
ously in Japan, where audio critics have been 
know to make extensive listening tests with 
an assortment of decks and tapes in order to 
advise audiophiles about the sound charac- 
ter to be expected from each combination. It 
is entirely possible that by such a method 
you will arrive at some tape formulations that 
you prefer on your particular machine, but the 
problem of consistency remains. There is no 

(Continued on page20) 
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Introducing a totally new 
concept in stereophones. 

The new Koss HV /X 
high velocity stereophone 
represents a remarkable 
breakthrough in hear -thru 
stereophone design and 
performance. For the 
first time, Koss engineers 
have been able to create 
a lightweight, hear -thru 
stereophone that com- 
bines the transparency of 
high velocity phones with 
the superior bass per- 
formance of closed -type 
phones. The result is a 
breathtaking musical 
experience. 

CONTOURED 
VARIABLE- DENSITY 

EARCUSHIONS 

While most lightweight, 
hear -thru stereophones 
have earcushions that fit 
against the ear, the new 
Koss HV /X features a 
unique, contoured, vari- 
able- density cushion that 
fits around the ear. Not 
only does this unique 
earcushion design create 
a far 
more com- 
fortable 
stereo - 
phone but 
it has also 
allowed 
Koss engi- 
neers to 
create a 
dramati- 
cally better element 

design as well. 
These new variable - 

density earcushions are 
made up of a very porous 
material that is acousti- 

cally transparent at the 
perimeter of the ear - 
cushion yet com- 
pressed toward the 
center region. This 
aries the pattern of 

acoustic resistance over 
portions of the earcush- 

ions creating the proper 
seal for specific bass 
frequencies while al- 

4 

Koss HV /XLC 

lowing the 
flow of 
middle and 
high fre- 
quencies at 
the perim- 
eter of the 
earcushions. 

for Koss engineers to 
design a lightweight ele- 
ment that reproduces a 
Sound of Koss you have to 
hear to believe. Incredibly, 
even though the overall 
weight of the element was 
reduced, Koss engineers 
were able to develop a 
magnet with enough mag- 
netic density to drive an 
extra large diaphragm. 
With a response range of 
15 to 35,000 Hz, the new 
Koss HV /X will drive you 
into ecstacy and our 
competitors nuts. 

HEARING 
IS BELIEVING. 

Slip into the new Koss 
HV /X or HV /XLC with 
volume/balance controls 
at your audio dealer soon. 
You'll like the best of both 
worlds: the open, airy, up- 
front sound of hear -thru 

I stereophones and the deep, 
rich bass performance of 
closed -type stereophones. 

And while you're with 
your audio dealer, listen 
to our full line of Koss 
stereophones and CM 
loudspeakers. There's no 
sound quite like the 
Sound of Koss. 

For more information 
on the HV /X, our full line 
of stereophones and loud- 
speakers or our new Koss 
K /4DS digital delay 
system, write c/o 
Virginia Lamm. 

© 1980 Koss Coro. 

LIGHTWEIGHT 
ELEMENT 

The uniqueness of the 
new variable- density ear - 
cushions made it possible 

KOS S ®stereophones /loudspeakers 
hearing is believing 

CORPORATION, 4129 N Port Washing +on Ave . Milwaukee. Wisconsin 53212 International Headquarters Milwaukee facilities Canada France Germany Ireland 

MARCH 1980 
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NRI will train you at home 
to be an electronics professional 

in the growing world 
of communications. 

Learn to service, repair, and install everything from microwave antennas 
to two -way radios. .. from radar sets to TV transmitters. 

TV Tape Recorders 

Antenna Systems 

Marine Communications 

16 

Aviation Communications & Navigation Systems 

Direction Finders, Loran 

Radar 
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No other home -study course 
gives you such complete, professional 
training in so many fields of com- 
munication. No other gives you the 
actual bench training with kits and 
demonstration units specially designed 
for learning. Only NRI gives you the 
thorough preparation and training 
you need to achieve professional 
competence in the wide world of 
communications. 

Learn at Home 
in Your Spare Time 

Learn at your own pace, right in 
your own home. There's no need to 

quit your job or tie up your evenings 

irik, 

ri 

with night classes. No time or gas 
wasted traveling to school ... NRI 

brings it all to you. You learn with 
NRI- pioneered "bite- size" lessons and 
proven, practical "power -on" training. 

Build Your Own 2- Meter, 
Digitally Synthesized 
VHF Transceiver or 

40- Channel CB 
NRI training is "hands -on" 

training. You get honest bench ex- 
perience as you build and test this 
industrial -quality two -way radio and 
power supply. You reinforce theory les- 

sons as you induce and correct faults, 
study individual circuits and learn 
how they interface with others. Or, at 
your option, you can train with a full 
forty- channel mobile CB and base - 
station power supply converter. 

You also build and keep for use 
in your work a transistorized volt -ohm 

Mobile Radio 

CB Radio 

Microwave Relay 

MARCH 1980 

meter and digital CMOS frequency 
counter. NRI even gives you special 
lessons to get your Amateur License so 

you can go on the air with your VHF 

transceiver. 

FCC license 
or Full Refund 

In all, you get 48 lessons, 9 

special reference texts, and 10 training 
kits... the training you need to become 
a professional. And NRI includes train- 
ing for the required FCC radiotele- 
phone license examination. You pass 
oryour tuition will be refunded in 

full. This money -back agreement is 

valid for six months after the com- 
pletion of your course. 

Free Catalog, 
No Salesman Will Call 

NRI's free, 100 -page full -color 
catalog shows all the equipment you 
get, describes each lesson and kit in 
detail, tells more about the many 
specialized fields we train you for. It 

includes all facts on other interesting 
areas like TV and audio servicing or 
digital computer electronics. Mail the 
postage -paid card and see how we can 
make you a pro. 

If the card has been removed, 
write to: 

0 
l 

NRI Schoolls 
McGraw -Hill Continuing 

Education Center tJi 
3939 Wisconsin Ave. 

I u n Washington, D.C. 20016 
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STEREO SCENE (Continued from page14) 
way you can be sure that two cassettes of a 
particular brand will sound exactly alike. 

It should be clear by now that since cas- 
settes will give results that can be objectively 
verified as optimum only when treated as 
individuals, we will have to be able to adjust 
the deck. Some manufacturers have recog- 
nized this by introducing models on which the 
recording bias (or sometimes equalization) 
and Dolby level controls are easily accessi- 
ble to the user. One or two of these decks 
also include high- and low- frequency oscilla- 
tors. The procedure is quite simple: One 
adjusts the bias until the recording sensitivity 
is the same for the high- and low- frequency 
tones. Record a low- frequency tone and 
check the level of the high- frequency tone 
against it. If the high tone is too weak, back 
off the bias a bit; if it is too strong, turn the 
bias up. Finally, the recording Dolby level is 
set to match the level used by the playback 
decoder. 

Obviously, if a two -head deck is being 
used, you'll have to record, rewind, and then 
play back, and you won't have a meter to 
look at while doing the actual tweaking. Nev- 
ertheless, it's quite easy to do, and you may 
be surprised at the level of performance that 
can be extracted from even garden- variety 
ferric tapes this way. 

If your deck doesn't include a test oscilla- 
tor, any signal source that can supply reason- 
ably clean sine waves to the recorder's line 
inputs can be used. The low frequency should 
be between about 333 and 1000 Hz, and the 
high frequency in the neighborhood of 8 to 10 

kHz. Lacking instructions to the contrary from 

the deck manufacturer (decks with built -in 
oscillators may set recording test levels 
automatically), be sure to run the test at -20 
dB. A convenient alternative to doing all this 
yourself is to purchase one of the new 
recorders in which a microprocessor does it 
for you. 

Bias and Headroom. As we noted earlier, a 

fixed bias is a compromise between the con- 
ditions needed to record high and low fre- 
quencies optimally. Good performance at the 
low end and in the middle require some sac- 
rifices at the top, or vice versa. What would 
happen if the bias could change on a 

dynamic basis dependent on the character of 
the signal being recorded? Dolby Laborato- 
ries has looked into this question, and the 
answer has formed the basis of the compa- 
ny's Headroom Extension System (HX). 

What the system does is sample the pro- 
gram material and reduce the bias when it is 

rich in highs, thereby extending the overload 
characteristics of the tape. Done by itself, 
this would also boost high- frequency re- 
sponse, so a compensating change in record 
equalization is made simultaneously. The 
price paid for the increased headroom at the 
highest treble frequencies is a modest 
increase in midrange distortion, but since the 
extraneous products fall, for the most part, in 

the high part of the spectrum, the program 
material masks them. When highs are 
absent, the bias can be totally optimized for 
the midrange and bass frequencies, giving 
even cleaner reproduction than does a com- 
promise bias. 

Now Build Professional 
Quality Printed Circuit 

Boards INSTANTLY With 

by ® Bishop Graphics, Inc. 

SENSITIVE COPPER 
Design Products 

With E -Z CIRCUIT's revolutionary new 
pressure- sensitive Copper Design 
Products, you actually build "instant" 
professional caliber PC boards right in 
your own shop or home, WITHOUT 
chemicals, artwork, photography, 
screening or etching. 

The exclusive new E -Z CIRCUIT 
Copper Design System contains every- 
thing you need to produce or repair a 
professional, printed circuit board with 
electrical and mechanical character- 
istics that simulate those of etched 
"production house" PC boards. Our 
unique Technical Manual, with easy -to- 
follow, illustrated "how to" tips and 

For your copy of this value- packed 
EZ CIRCUIT Technical Manual & Cata 
102, including information on the 
location of your nearest E -Z CIRCUIT 
Distributor, send $1.00 - plus 50s for 
postage and handling - along with 
your name and address to: 
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techniques shows and tells you how. 
E -Z CIRCUIT's pressure- sensitive 

copper products are only one 
dimension of the E -Z CIRCUIT family. 
The comprehensive E -Z CIRCUIT 
Technical Manual & Catalog 102 
contains detailed information on the 
entire product line, including: 

PC Drafting Aids to help you create 
professional PC board artwork 
General Purpose PC Plug Boards, 
DIP & SIP Sockets, Terminal Pins, 
Wire and Accessories for building 
PC boards with today's fast, modern 
wire wrapping 

rmethods I. 1111 1 
TM 

°g by ®3 Bishop Graphics. Inc. 
U 

5388 Sterling Center Drive P.O. Box 5007 
Westlake Village, CA 91359 U.S.A. 
(213) 991 -2600 Telex: 66-2400 
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A part of the attractiveness of the system, 
as far as Dolby is concerned, is that the 
control signal used to effect signal- depen- 
dent pre- emphasis for noise reduction has 
the characteristics necessary to vary the 
bias and EQ. Once HX has been applied to a 
tape, however, playback can be executed by 
any Dolby equipped cassette deck. HX itself 
requires no additional playback processing. 

I have heard brief demonstrations of the 
system, and it seems to work very well 
indeed. It is being offered to Dolby licensees 
at no additional charge. Thus, manufacturers 
including it in their decks will incur no costs 
beyond those of providing the extra electron- 
ics. If cassette decks incorporating Dolby HX 
are not yet available, they should be soon. 

An additional possibility that I hope is not 
overlooked is that commercial duplicators 
could apply HX to prerecorded, Dolby - 
encoded tapes. These, remember, could be 
played back by the majority of decks now in 

use. More high- frequency headroom and 
sparkle might go a long way in helping these 
tapes to compete with discs. 

Audiophile Recordings 
Continuing briefly with tape before going 

on to discs, it has come to my attention that 
RVC of Japan, a company known for its 
directly mastered discs, is distributing, in 

Japan, prerecorded cassettes on metal -par- 
ticle tape. These are not yet available here, 
though I suspect that they will be before long. 
As soon as I ger my hands on any, they'll be 
written up in this column. Metal tapes, of 
course, can play back on any machine that 
can handle chromium dioxide. Now for some 
new discs: 

LIVE IN TOKYO, Archie Shepp Quartet. Denon 
PCM YX7538. Denon, an early pioneer of 
PCM recording, has produced a winner with 
this disc. The recording is of a live concert 
that obviously pumped Shepp and sidemen 
up for some truly inspired playing. Two selec- 
tions are on the long side - almost 16 min- 
utes in one case -but they keep on unfolding 
to give a nearly hypnotic effect. And the 
recording (and the pressing) are essentially 
free of nasties that would shock you out of 
musical concentration. 

TCHAIKOWSKY: 1812, CAPRICCIO ITALIEN, "COSSACK 

DANCE" FROM MAZEPPA, Cincinnati Symphony 
Orchestra, Erich Kunzel conducting. Telarc 
DG- 10041. This disc, clearly, was recorded 
to be a spectacular, and the feature presen- 
tation is, naturally enough, the "1812" Over- 
ture, Op. 49 of Tchaikowsky. The recording 
was made in three stages- orchestra, bells, 
cannon -and the three were then mixed dig- 
itally. Total dynamic range is awesome (on 
the order of 64 dB), and frequency compo- 
nents down to 6 Hz are present as a result of 
the cannon shots. If your system can handle 
this (particularly the problem of keeping the 
stylus in the groove) it can play just about 
anything -until fully digital discs come along. 
Actually, I think the engineers went a bit over- 
board in leaving the 6 -Hz material in. No 
speaker can reproduce it at a meaningful 
level, and well -tuned tonearm /cartridge com- 
binations (resonant frequency at 9 to 13 Hz) 
will just about filter it out. If the resonant 
frequency fulls at 6 Hz or below -watch out! 
Still, this disc is a tour -de -force of production 
and a fearsome challenge to an audio sys- 
tem. Not only is it a lease- breaker, it may be 
a voice -coil popper as well. 0 

POPULAR ELECTRONICS 
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PIONEER 
WINS THE 

AMP & TUNER 
BATTLE WITH 
A TECHNICAL 

THE PIONEER TX -9800 TUNER. 

I(P4 OCI(-cJt.JTC At one time the struggle between amplifiers was won by 
the amp that had the most muscle. And the tuner that brought in the most stations also 
brought in the most acclaim. 

Today, there's one series of amplifiers whose technology has put it in a class by 
itself. And only one series of tuners that is its match. 

They're Pioneer SA -9800 amplifiers. And TX -9800 tuners. 
Until Pioneer's SA -9800, you had two choices when selecting an amplifier. Either 

you paid through the nose for a heat producing Class A amp. Or you paid through the 
ear for a distortion producing Class B. 

Pioneer's SA -9800 offers the efficiency found in the finest Class B amplifiers. 
With a distortion level found in the finest Class A. An unheard of 0.005% at 
10 -20,000 hertz. 

What's more, instead of slow -to -react 
VU meters that give you average readings 
or LED's that give you limited resolution, 
the SA -9800 offers a Fluroscan metering 
system that is so precise and so fast, it 
instantaneously follows every peak in the 
power to make sure you're never bothered 
by overload or clipping distortion. 

And while you're certain to find conventional power transistors in most conven- 
tional amplifiers, you won't find them in the SA -9800. Instead you'll find R.E.T. 
transistors that greatly increase frequency response. So instead of getting distortion at 
high frequencies, you get clean clear sound. Nothing more. Nothing less. 

Obviously, it took revolutionary engineering to build Pioneer's new series of 
amplifiers. But that same technology and skillful engineering also went into Pioneer's 
new line of tuners. 

While other tuners offer features that just sound great, every feature in Pioneer's 
new TX -9800 helps to produce great sound. 

Like Pioneer's new Quatrature Discriminator Transformer that helps reduce dis- 
tortion to 0.05% at l KHz and raise signal -to -noise ratio to 83 dB. A specially designed 
Quartz Sampling Lock Tuning 
System that automatically 
locks onto your desired broad- 
cast. And automatically elimi- 
nates FM drift. And two band 
widths for both AM and FM 
stations. 

By now it must be quite 
obvious, that when it comes to 
engineering only a few amps 
and tuners are in Pioneer's 
class. 

But when it comes to 
value there's 0,0 pioNEEn 
no contest. We bringirD 

CLASS A AMPLIFIER. 
LEAST DISTORTION 

BUT MOST HEAT. 

CLASS B AMPLIFIER. 
MOST DISTORTION 

BUT LESS HEAT. 

SA 9800. 
LESS DISTORTION, LESS 

HEAT, AND MORE POWER. 

01979 U.S Pioneer Electronic s Corp. 85 Oxford Drive \loonai: hie, N I 
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THE PIONEER SA -9800 AMPLIFIER. 
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Julian Hirsch Audio Reports 

Pioneer Model SR -303 
reverberation amplifier 
uses bucket -brigade 
time -delay integrated circuit 

The Pioneer Model 
HIRSCH- SR -303 is the first 
HOUCK home reverberation 

unit we have tested 
that uses a bucket- 

. brigade IC device 
(BBD) time -delay system. The BBD pro- 
vides a time delay by analog means with- 
out the unpleasant distortions, limited and 
irregular frequency response, and tenden- 
cy to add a "twangy" coloration to the 
sound that were characteristic of consum- 
er spring -type reverb units. 

The Model SR -303 has a single initial 
time delay that is continuously adjustable 
between nominal limits of 25 and 100 ms. 
A switch recirculates a fixed percentage 
of the delayed signal output back to the 
BBD input to obtain longer reverb times. 
Delayed signal is recombined with unde- 
layed input signal in a proportion that is 
adjustable from zero to a maximum of 
about 30 dB less than the undelayed sig- 
nal level. 

External dimensions of the SR -303 are 
169/16 "W X 131/4 "D X 37i6 "H (420 X 335 
X 100 mm); weight is 9.5 lb (4.3 kg). 
Suggested retail price is $195. 

General Description. Two control knobs 
are found on the SR -303, one for setting 
REVERB TIME and the other for setting DEPTH, 

the latter being the amount of delayed 
signal mixed with the input signal. With 
REVERB TIME pushed in, the delayed signal is 
recirculated to give what Pioneer calls 
EFFECT 1, a long reverberation time of about 
3 seconds maximum. Pulling out the knob 
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slightly gives EFFECT 2, a single time delay 
of up to 100 ms with no reverberation. 

There are also several pushbutton 
switches. Pressing REVERBERATION ON con- 
nects the SR -303's active circuits in the 
signal path, but the tape- recording outputs 
on the rear panel of the reverb unit carry 
only the undelayed signal. (The tape - 
recording jacks on the SR -303's rear pan- 
el replace those occupied by the reverb 
unit on the rear of the amplifier to which it 

is connected, thus restoring the taping 
facility to the system.) If the RECORDING but- 
ton is pressed instead, the tape recorder 
in the system receives the combination of 

undelayed and reverberant signals being 
heard. The OFF button bypasses all delay 
circuitry and directly connects the input to 
the output terminals, even when the reverb 
unit is turned off. 

On the front panel is a rectangular win- 
dow behind which is a series of concen- 
tric ellipses, each on a separate layer of 
acrylic plastic, forming a three -dimensional 
"time /depth" display. When signal input is 
zero, the display glows blue. When a sig- 
nal is present, the edge of each ellipse 
changes color according to signal level. 
The greater the level, the "deeper" the 
display flashes in green. 

On the rear of the SR -303 are the vari- 
ous input and output jacks, an unswitched 
accessory ac outlet, and a pushbutton 
switch that permits input sensitivity to be 
reduced by 6 dB. 

Laboratory Measurements. This is a 

nominally unity -gain device for undelayed 

input signals. The level of the delayed sig- 
nal in the output was never less than 28.5 
dB down, referred to the undelayed signal. 
It could be reduced to zero with the DEPTH 

control. 
Frequency response was within +0/ 

-1 dB from 15 Hz to 100 kHz. Although 
rated maximum input and output levels are 
2 volts, actual clipping at 1 kHz was 5 to 8 
volts, depending on the DEPTH control set- 
ting. Unweighted noise was 100 microvolts 
(80 dB below 1 volt). With A weighting, the 
noise was below our minimum measure- 
ment limit. 

The 1 -kHz distortion was nearly un- 

measurable with the DEPTH control set to 0 
(no delay signal in the output). It was less 
than 0.003% up to more than 1 volt output 
and reached 0.008% at 5 volts. With max- 
imum DEPTH, distortion was about 0.06% up 
to more than 1 volt and 0.45% at 3 volts. 

Maximum delay time was 100 ms in the 
EFFECT 2 mode, as rated. However, at mini- 
mum REVERB TIME, minimum delay was only 1 

ms instead of the specified 25 ms, which 
constitutes an extension of the reverb 
unit's capability rather than a limitation. 

Separate signal paths are maintained 
from input to output for the left and right 
channels, but the two are summed to form 
a monophonic signal that passes through 
the single time -delay channel. The delayed 
signal is then split into two paths and 
recombined with the undelayed signal 
before going to the output. 

User Comment. As with any signal -pro- 
cessing device, the best way to evaluate 
the SR -303 was to connect it into a music 
system and use it. We found that the con- 
trolled amount of "liveness" it added to 
programs greatly enhanced our listening 
enjoyment. Adjustment was easy and not 
at all critical, although it was possible to 
impart an unpleasant sound to many pro- 
grams using a combination of maximum 
reverberation time and level in EFFECT 1. 

Reducing the level of the reverberant sig- 
nal or using a shorter delay time cured this 
problem. 

With EFFECT 2, it was possible to use 
maximum control settings without introduc- 
ing unpleasant side effects on the music. 
On voices, however, it was usually desir- 
able to use less reverberation or delay 
time to avoid a hollow, ringing quality. 

Although instructions are given for using 
the time /depth display as a metering 
device, lacking calibrations, it did not 
strike us as particularly useful. We find it 

easier to detect excessive reverberation 
by ear. The display does, however, pro- 
duce visual effects some users may find 
appealing. 

The SR -303 should not be compared to 
conventional time -delay boxes that use 
four channels of amplification. This mod- 
estly priced model does, however, provide 
a sense of space and "life" to excessively 
"dry" program material and it does it with 
a minimum of expense and inconvenience 
to the user. 

CIRCLE NO. 101 ON FREE INFORMATION CARD 

(More Reports on page 24) 
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PRESENTING 

THE FIRST 
4-BAND, 6-CHANNEL 

SHIRT POCKET 
SCANNER. The incredible, new Bearcat Four -Six 

Thin Scan TM' is like having an 
information center in your pocket. 

The super slim, super srrall, 
super light Four -Six Thin ScanTM' 
tunes in more emergencies a-ound 
town - fires, police ca Is- anything 
that says you're needed -the 
second it happens. 

4 band and 6 channels, high, 
low, UHF, and UHF -T make tl-e big 
difference in this small wonder. 

The crystal controlled Four -Six 
Thin Scan also has patentec Track 
Tuning on UHF. Scan Delay. 
Channel Lockout. And comes with 
wire and Rubber Ducky anternas. 

All this, plus all the Bearcat 
Scanner quality you've come -o 
rely on. 

The new Bearcat Four -Six Thin 
Scan From the people who 
invented the whole wide worlc 
of scanning. 

THE BEARCAT 
FOUR-SIX THIN SCAHTM 

Step into to 
Copyright 1980 Electra Corn )any Division of Masco Corp. of India 
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H I RSC H R E PO R TS (Continued from page 22) 

Crown Model SA2, 
"indestructible" 
stereo power amplifier, 
delivers 220 W /channel 

ciHIRSCH- 
HOUCK 

Crown Internation- 
al's SA2 stereo 
power amplifier, a 
component of its 
"Distinction Series" 
and a companion to 

the Crown DL2 Control Center, is rated to 
deliver 220 watts per channel to 8 -ohm 
loads, 20 to 20,000 Hz with no more than 
0.05% total harmonic distortion (THD). It 

features extensive protection circuitry for 
its output transistors and an input- output- 
comparator system (IOC) that warns of 
nonlinearity in operation. 

In addition, the SA2 is rated to deliver 
350 watts per channel to 4 -ohm loads, 20 
to 20,000 Hz with no more than 0.08% 
THD. With a 2 -ohm load, the SA2 can 
deliver 600 watts per channel at 1000 Hz 
with no more than 1% THD. A switch on the 
rear of the amplifier converts it for mono 
operation, in which it can drive 700 watts 
into 8 ohms from 20 to 20,000 Hz with no 
more than 0.12% THD, or 1200 watts into 4 

ohms at 1000 Hz with 1% THD. 
The Crown SA2 has a standard EIA- 

slotted panel 19" X 7" (484 X 178 mm), 
and extends 143/4" (375 mm) behind the 
panel. Optional handles extend 2118" (54 
mm) in front of the panel. The weight of the 
amplifier is 57 lb (25.8 kg). Suggested 
retail price is $1595. 

General Description. The two channels 
of the SA2 have separate power supplies 
and power transformers. The output tran- 
sistors are mounted within an airduct heat - 
sink system, through which air is blown by 
a two -speed fan mounted in the rear of the 
amplifier. Normally the fan runs at a low 
speed, but if thermal sensors detect 
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excessive temperatures, the fan speed 
increases. Air is drawn in at the rear and 
exhausts through front panel grilles. 

The protective circuits of the SA2 have 
been designed to work with the minimum of 
audible side effects. By means of comput- 
er analysis, Crown engineers have estab- 
lished the safe operating limits of collector 
voltage and current, as well as tempera- 
ture, for the eight output devices used in 

each channel of the SA2. A built-in analog 
computer monitors these parameters and 
reduces the drive to the output stage if the 
safe operating limits are approached. This 
is done without any interruption of the sig- 
nal, and the full drive is automatically 
restored when the stress clears. 

The complex protective system of the 
Crown SA2 probably accounts for an 

appreciable part of the total cost of the 
amplifier. However, it allows the SA2 to 
drive almost any conceivable load at the 
highest possible power level without risk 
of damage to the amplifier and without 
transient distortions caused by the protec- 
tive circuits. 

Two vertical rows of green LEDs light in 

sequence at 3 -dB intervals as the instanta- 
neous power output of each channel varies 
over a 42 -dB range. In addition, the light 
showing the highest level reached in each 
channel remains on for four seconds. The 
0 -dB light corresponds to rated power and 
the -42 -dB light to less than 15 milliwatts. 
Virtually any listening level will excite the 
visual display. 

Amber STANDBY lights below each column 
of LEDs glow during the 7- second turn -on 

delay; a red POWER pilot light is located 
between them. Above each display column 
is a red LED marked ioc. These are oper- 

ated from comparator circuits that detect 
any difference between input and output 
waveforms. 

On the front panel are individual contin- 
uously variable level control knobs for the 
two channels, and a knob -operated POWER 

switch. On the rear apron, in addition to 
the cooling -fan air intake (which has a 

washable filter) there are four heavy -duty 
multi -way binding posts on 3'4 -inch centers. 
Standard twin banana plugs can be used 
for speaker connections, even for a single 
mono speaker connected across the two 
"hot" amplifier output terminals. A slide 
switch above the speaker terminals con- 
nects the amplifier for mono operation by 
inverting the phase of one channel and 
driving both channels from one input. A 

second switch disables the turn -on delay, 
and a third bypasses the low- frequency 
protection circuit that disconnects the out- 
put of either channel if it contains exces- 
sive dc or infrasonic signal energy. The 
two input jacks are standard phono con- 
nectors. The heavy -duty, three -wire line 
cord (five feet long) is fitted with a 20- 
ampere, 120 -volt male plug. A short adapt- 
er cable is furnished for plugging into a 

standard household (15 -A) receptacle. 

Laboratory Measurements. During pre- 
conditioning (one -third rated power to B- 

ohm loads for one hour, and full power for 
five minutes), the exterior of the amplifier 
became only moderately warm. It re- 
mained so during our high -power tests, 
which occasionally caused the fan to 
switch to its high speed (it usually returned 
to the lower speed within 30 seconds). In 

normal operation in a home music system, 
temperature rise was not appreciable. 

Power output at clipping into 8 -ohm 
loads with both channels driven at 1000 Hz 

was 282 watts per channel. Into 4 ohms 
and 2 ohms, respectively, clipping oc- 
curred at 458 and 650 watts per channel. 
IHF Clipping Headroom was 1.08 dB for 8 
ohms and 1.17 dB for 4 ohms. IHF Dynamic 
Headroom was 1.68 dB and 2.17 dB for 8 
and 4 ohms, respectively. 

Harmonic distortion was extremely low 
at all power outputs short of clipping. At 
1000 Hz, THD was just over 0.001% at low 
power and just under 0.001% from 10 to 
100 watts. It increased only to 0.0014% al 
270 watts, just before the output clipped. 
The IOC light came on just at clipping. 

THD was slightly higher for 4- and 2- 
ohm loads, but still extremely low. At 4 
ohms it typically peaked at 0.005% from 
0.1 to 440 watts output. The 2 -ohm distor- 
tion was about the same up to about 500 
watts, increasing to 0.008% at the rated 
600 watts and 0.07% at 650 watts, where 
the output clipped. Intermodulation distor- 
tion, which is rated at not more than 0.01 °,b 

into 8 ohms, was between 0.002 and 
0.003% up to the rated 220 watts, reach- 
ing 0.08% at clipping (about 280 watts). 

Distortion varied with frequency in ac- 
cordance with Crown's published data. At 
rated power, the THD was under 0.001% 
from 50 to 700 Hz, rising smoothly to 
0.027% at 20,000 Hz. It was about 0.002% 
between 20 and 30 Hz. At reduced out- 
puts, the THD characteristic was similar. 

Reference power output of 1 watt was 
reached with an input d 0.14 volts, corre- 
sponding to the rated 2.1 volts for 220 

(Continued on page 3/) 
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SAVE $60 REALTIMER 
MIRACULOUSLY THIN.WATER TESTED 

RAPN. 
The engineers at 

Realtime have pulled 
another rabbit out of 
the hat. 

ON 

ALARM CHRONOG 
In just half the thickness of conventional 

watches, they've squeezed a full - feature 
alarm watch, a 12 -hour stopwatch, two -zone 
timekeeping, automatic calendar, and day of 
the week function. 

If you've shopoed recently, you've surely 
been discouraged with the current crop of 
bulky alarm watches. Well now you can wear 
one that's thinner than two quarters. It's only 
5 millimeters; 5 millimeters trimmer than 
Casio's alarm chronograph -5.5 millimeters 
trimmer than the $250 Seiko. 

And slender as it is, this chronograph 
even exceeds the precision promised by 
most of its competitors. Its special stabilized 
quartz crystal guarantees you accuracy to 
±5 seconds per month. 
Realtime quality isn't any secret: 

You probably never heard of Realtime 
when we started selling it three years ago. 
Since then, thousands of their watches have 
been through -and proven themselves -in 

the world's most strenuous sports. 
Famous marathoner Walt Stack swims in 

the San Francisco Bay every day with his. 
Another Realtime recently returned from the 
bitter cold Himalayas- without missing a 
second. One man wrote us to say his Real - 
time survived kayaking in white -water 
rapids. This dedicated company couldn't 
have better compliments than those. 

No other electronic timepiece we know 
of can take this kind of abuse; it simply holds 
up, no matter how you treat it. 

Different than the rest. 
You probably know that most watches 

under $200 are made of chrome over brass, 
or "silvertone." Perspiration causes them to 
pit, and they're literally eaten up by salt 
water. And the so called water resistant 
one's don't take kindly to water; even 
their manufacturers don't recommend them 
for swimming. 

In this price range, it's virtually impos- 
sible to find a chronograph with both case 
and bracelet made from 100% solid stainless 
steel. And the case is thoroughly tested to 
make sure it can take water immersion to 100 
feet below the surface (first, before assembly 
-and again after the hardened mar - resistant 
mineral glass crystal is tightly fitted). 

The wrist band is an engineering feat 
as well. It's constructed of a tight mesh of 
steel, polished inside and out to a velvety 
smoothness. This flexible band never pulls at 
skin or hair. A design especially suited to 
active people. 
889 gets you in at a discount. 

Some day Realtimé s name will be a 
household word. And with a more universal 
demand for its products, you'll surely see 

higher prices. Why 
even now, in the few 
stores that have had the 
chance to stock this 

ultra thin genius -it's tagged at $149. 
But you can order yours directly from 

The Sharper Image and pay just $89. And 
save $60. 

Of course, you may also choose to 
spend considerably more for an alarm 
chronograph. But your higher investment 
won't put a thinner, better constructed or 
more precise timekeeper on your wrist. 
Spend less tor an alarm chronograph 
-and it won't be one with stainless steel 
construction -a critical factor in the longe- 
vity of any watch. 
we stand behind you. 

We'd be surprised if you weren't 
one -hundred percent satisfied with your 
Realtime. So we're giving you two full weeks 
after delivery to decide if this watch is 
for you. 

If not, simply mail it back in new condi- 
tion for a prompt, courteous refund. It comes 
with a one year manufacturer's warranty and 
convenient service by mail. And though the 
need for servicing is highly unlikely (even 
after years of hard use), it's nice to know 
it's there. 

ORDER NOW TOLL-FREE. 

Order product =r108 and take advan- 
tage of our introductory price. Credit 
card holders may call the toll -free number 
7 days a week. Or send check for $89 
plus $2.50 delivery (in California please 
add $5.34 sales tax). 

800 227-3436 
In California 800 622 -0733 

THE SHARPER IMAGE- 
260 California St., Dept. UA- 
San Francisco, CA 9411 (415) 788 -8880 
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Learning 
electronics 
is no picnic. 

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

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

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

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

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

Why electronics training? 
Today the world depends on 

technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing...even to 
create new leisure -time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 
Beginner? Intermediate? Advanced? 

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

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

Many people can be taught 
electronics. 

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

CIE specializes exclusively in 
electronics. 

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

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

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

Programmed learning. 
That's exactly what happens with 

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

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

Experienced specialists work 
closely with you. 

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

answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

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

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

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

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

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

Pattern shown on 

oscilloscope screen 

is simulated. 

ros 
CIE Cleveland Institute of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

YES...I want to learn from the specialists in electronics -CIE. Send me my FREE 
'CIE school catalog plus my FREE package of home study information. PE-10 

Print Name 

Address Apt 

City 

State Zip 

Age Phone (area code) 

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

1 

I MAIL TODAY! 
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DSI STOPS BRANDS A thru Z 
with more counter for less money 
FACTORY WIRED 500 MHz 1 PPM TCXO 8 DIGITS 

9 v Without Battery Capability 

119Includes Rechargeable 
Battery Pack and AC -9 

Two BNC Inputs 
1 Meg and 
50 Ohm Input 
Factory Wired 
and Tested 
Made in USA 
50 Hz to 512 MHz 

50 Hz - 512 MHz FREQUENCY COUNTER 

DIR 50 Hz 50 Mltz 

PRE 30 MHz - 512 MHz 

Compare These Features and You Will Buy DSI 
8 Digits Not 6 or 7 Digits Resolution 1 Hz @ 50 MHz Not 10 Hz 
1 PPM TCXO Not 1.5 PPM - 10 PPM Resolution 10 Hz @ 450 MHz Not 100 Hz 

FREQUENCY COUNTER STRAIGHT TALK 

There are only three functional requirements for a frequency 
counter: I. Good accuracy over temperature 2. Resolution 
3. Sensitivity. 

Good accuracy over temperature. Crystal oscillators drift with 
temperature changes. This change is specified in parts per million 
(PPM). The 5500 TCXO (temperature compensated crystal oscillator) 
holds an accuracy of 1 PPM from 17° to 40 °C. This corresponds to ± 450 
Hz at 450 MHz. Counters with 2 PPM accuracy would read to ± 900 Hz at 
450 MHz. Counters with 10 PPM accuracy would read to 4500 Hz and so 

on. 
Resolution. What is the value of the least significant digit displayed? A 

counter with 10 Hz resolution would display 146.52000 MHz as 146.52000 
i.e. with the last digit left off. A counter with 100 Hz resolution would 
display 146.5200. The 5500 with 8 Digits is capable of resolving I Hz from 
50 Hz to 50 MHz and 10 Hz from 50 MHz to 500 MHz. Counters with only 
7 digits usually can only resolve 10 Hz to 50 MHz and 100 Hz to 500 MHz. 
The above effects, accuracy and resolution are cumulative. Example: a 

seven -digit counter with 1.5 PPM accuracy reading 450 MHz would only 
be accurate to ± 675 Hz }100 Hz (last digit error) or . 775 Hz. The 5500 
with eight full digits and 1 PPM accuracy would be accurate to .450 Hz 

± 10 Hz (last digit error) or ' 460 Hz maximum. Not bad for $99.95. You 
really need that eighth digit to achieve real uracy. 

SensiIÍl lr y. The 5500 requires only 10-15 my of signal to stabilize and 
achieve an accurate reading. A one watt hand -held can be read with 
accuracy at a distance of 15-20 ft. from the counter using the T600 
antenna. Counters with 150 my sensitivity will only stabilize at distances 
of less than a foot. 

The outstanding sensitivity of the 5500, the result of its unique 
engineering design, and built -in preamp assures stable, accurate 
readings every time you key up your transmitter. 

If you are tired of receiving a plastic bag of sometimes surplus, 
sometimes defective material only to spend all night trying to solder 
both sides of the PC Board because the manufacturer chose to use low 
cost PC Boards without plated -thru holes; if you chose a kit because you 
only budgeted a hundred dollars for a frequency counter, then the DSI 
5500 Counter is the answer. It is 100% factory assembled and tested. DSI 
strives to purchase the highest quality, prime materials imposing the 
most rigorous quality requirements possible. Every PC Board that DSI 
manufactures is plated -thru solder re- flowed, and 100% factory 
assembled, tested and burned -in in the USA, assuring years of trouble - 
free service. DSI has worked hard to achieve our worldwide reputation 
for the best price to quality features ratio in the industry. DSI's 5500 now 
makes it possible to buy a 100% factory assembled accurate 8-digit 
frequency counter for under $100.00. Buy quality - Buy performance - Buy ..st effectiveness - Buy DSI. 

FOR INFORMATION - DEALER LOCATION - ORDERS - OEM 

ALL 800 -854 -2049 CALIFORNIA RESIDENTS CALL 800 - 542 -6253 

Model Price Frequency Range Accuracy Over 
Temperature 

Number of 
Readouts 

Power Requirements Size 
H W D 

@ 
100 Hz - 25 MHz 

@ 
SO - 250 MHz 

@ 
250 - 450 MHz 

5500 $99.95 50 Hz - 512 MHz TCXO 
1 PPM 17° - 40 °C 

10 - 15 MV 10 - 15 MV 15- 50 MV 8 '115 VAC or 
8.2 - 14.5 VDC 

11" x 5" x 5' 

5500 wired factory burned -In 1 year limited warranty. Prices 
and or specifications subject to change without notice 
TERMS: MC - VISA - AE - Check - M O. - C.O D in U S. Funds. 
Please add 10% to a maximum of $10.00 for shipping. handling 
and insurance. Orders outside of USA & Canada. please add 
$20.00 additional to cover air shipment. California residents 
add 6% Sales Tax. 

ElRKIVJ l E55 VISA 

DSI INSTRUMENTS, INC. 
9550 Chesapeake Drive 

San Diego, California 92123 
(714) 565 -8402 

ith AG-9 AtlaptOr. 

5500 Wired $99.95 
5500/W 55BA 119.95 
Includes Rechargeable NiCad Battery Pack 
and AC Adapter. 
T600 BNC Antenna 7 95 
AC -9 AC Adapter 7.95 
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HIRSCH REPORTS (Continued from page 24) 
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CONTINUOUS AND EQUIVALENT 
SINE -WAVE POWER OUTPUT PER CHANNEL IN WATTS 

1000 -Hz THD, both 
channels driven, 
left measured and 
IM distortion into 
8 -ohm load. 

watts output. A- weighted noise was 80 4 
dB below 1 watt. Amplifier rise time was 4 
microseconds, and slew rate, specified at 
30 V /µs, was 25 \/µs. IHF slew factor 
was 2.5, with the waveform collapsing sud- 
denly at 50 kHz when we drove the ampli- 
fier with the voltage sufficient to develop 

the rated output at 1000 Hz. 

We observed that the harmonic distor- 
tion, oddly, consisted of a large number of 
nearly equal- strength harmonics. This 
spectrum is typical of so- called "cross- 
over distortion," which consists of a very 
brief spike generated when the output 

Fib/. i..4 5 -kHz output at I watt (upper trace) 
with an ampli/ìed version of its distortion content below. 

Fig. 2. Spectrum analysis of distortion shows nearly uniform 
amplitude out to the 10th harmonic. Fundamental (leftmost trace) 
has been attenuated by 40 dB. Harmonics are about 90 dB down. 

MARCH 1980 

waveform crosses the zero -voltage axis. 
The lower trace of Fig. 1, an oscilloscope 
photo of the distortion waveform, highly 
amplified, confirms the acicular shape 
without pinpointing the cause. The spec- 
trum analyzer photograph (Fig. 2), taken 
under the same conditions, shows the first 
10 harmonics of the input frequency, all 
with nearly uniform amplitude, about 90 dB 
below 1 -watt output. The THD + N reading 
(all harmonics plus noise) of 0.012% helps 
to underscore the fact that this distortion 
is, despite its unusual characteristic, 
inconsequential in listening. 

User Comment. Normally, the testing of 
a high -power amplifier is worrisome, in that 
the stresses applied in determining its per- 
formance limits all too often prove destruc- 
tive. Crown's emphasis on total protection 
of the SA2 against overload damage ulti- 
mately proved reassuring, as we con- 
firmed their claims to our satisfaction. 

The temperature -rise problem has cer- 
tainly been solved by the cooling system 
used in the SA2. It was not possible to 
make its exterior surfaces more than 
slightly warm in our tests, and as soon as 
that happened, the fan switched to high 
speed and rapidly cooled the amplifier. 

As the flow of cooling air in the SA2 is 
from back to front, there is no harm in 

blocking its top, bottom, or sides, as can 
occur in some kinds of cabinet or rack 
installations. Never is the air emerging 
from the front more than slightly warm. 

At normal speed, the fan is relatively 
quiet, but it can be heard in a reasonably 
quiet room within about 5 feet of the ampli- 
fier. This is about par for the course in the 
case of a fan -cooled amplifier. Still, if the 
music is played at more than a back- 
ground level, it will mask the fan noise. 
When the fan goes into its high -speed 
mode (and we cannot imagine how that 
could happen in a home installation) it is 
loud and gives an unmistakable warning of 
the high- temperature condition. Fortunate- 
ly, it is unlikely to stay in that mode for 
more than a few seconds. 

Overdrive to the point of fairly hard clip- 
ping did not harm the amplifier. At one 
point, the output of one channel became 
shorted while being driven at full power. 
This condition persisted for perhaps a min- 
ute, after which removing the short instant- 
ly restored the amplifier to normal opera- 
tion, none the worse for the abuse. 

The LED power display, although seem- 
ingly similar to those used in other ampli- 
fiers, is unique. Its range is wide enough to 
cover any listening level, and its four -sec- 
ond "hang time" ensures that even a brief 
transient exceeding the average program 
level will be detected. It responds rapidly 
enough to give accurate readings of the 
20- millisecond tone bursts used for dy- 
namic headroom measurements. 

As far as we are concerned, the Crown 
SA2 has no characteristic sound. It is 
about as distortionless and free of internal- 
ly generated noise as an amplifier can be 
or has to be -and by a very wide margin. 
Further, it can deliver prodigious power to 
any imaginable speaker load without dis- 
tortion or overheating, and seems to be 
indestructible. In view of these qualities, its 
price seems quite reasonable! 
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fact: 
a Shure stylus 
is a sound 
investment 
A new stylus (needle) can actually save you 
money. Even a precision crafted diamond 
stylus eventually wears out, and a worn or 
broken stylus tip can damage your records 
in a single play! Protect your records by 
checking your stylus at least once a year. 
Your Shure dealer can inspect it, and if 

necessary, replace your stylus with a 
Genuine Shure replacement stylus that will 
bring your cartridge right back to its 
original specifications. 
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Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 

In Canada: A. C. Simmonds & Sons Limited Outside the U.S. or Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on your local Shure distributor. 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 

Ira 
GENUINE 
SHURE 
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Garrard Model GT350ap 
plays single record 
manually or automatically 

HIRSCH- 
HOICK 

Heading Garrard's 
"Advance Design 
Group" of four rec- 
ord players is the 
Model GT350ap, 
powered by a dc 

servo motor and designed to play only 
single discs manually or fully automati- 
cally. It has a cast -aluminum platter, 
weighing about 3 lb (1.4 kg), including rub- 
ber mat, with stroboscope markings cast 
into its rim and lit by an LED. A vernier 
speed control offers a nominal ±3 %varia- 

tion about the player's 33Y3- and 45 -rpm 
speeds. All controls, except the speed 
vernier are located on the front edge of the 
base, where they are accessible even with 
the cover lowered. 

Overall size, with cover lowered, is 
173/4 "W X 143/4 "D X 6 "H (450 X 375 X 
152 mm), and weight is approximately 131/4 
lb (6kg). Suggested retail price is $210. 

General Description. The black- finished, 
low -mass aluminum tonearm tube, slightly 
"J" shaped, terminates in a universal four- 

pin plug -in carbon -fiber headshell. The 
headshell has been trimmed for minimum 
mass and has a novel and convenient 
means of adjusting stylus overhang. The 
removable finger lift contains 1/2" (12.7 - 
mm) spaced cartridge mounting holes; the 
body of the headshell is narrow enough to 
fit between the holes. A groove on top of 
the headshell mates with a protrusion on 
the bottom of the finger Lift to maintain the 
cartridge parallel to the shell axis as it is 
moved longitudinally to adjust overhang. 
The correct setting places the stylus 50 
mm from the end of the connector on the 
arm tube. As a check on this, the reverse 
side of the soft rubber turntable mat has 
groups of parallel lines against which the 
edges of the headshell can be visually 
aligned to verify tangency. 

The threaded counterweight of the tone - 
arm is calibrated for tracking force from 0 
to 3 grams in 0.25 -gram intervals. Pivoted 
on low- friction jewel bearings, the arm 
cues automatically or by means of a front - 
panel cuing lever. Next to the base is a 
calibrated antiskating control. Extending 
forward of the base is the arm rest, with an 
integral safety lock. 

The molded player base is black, con- 
trasting with a silver -colored front panel 
strip that contains all operating controls. 
These are horizontally operating levers, 
except for a pushbutton that trips the auto - 
return mechanism. One lever selects the 
turntable speed and adjusts the stylus set - 
down diameter for 45 -rpm 7" (178 -mm) or 
331'3 -rpm 12" (305 -mm) records. Nonstan- 

PRB -1 DIGITAL LOGIC PROBE 

Compatible with DTL, TTL, CMOS, 
MOS and Microprocessors using a 4 
to 15V power supply. Thresholds au- 
tomatically programmed. Automatic 
resetting memory. No adjustment re- 
quired. Visual indication of logic lev- 
els, using LED's to show high, low, 
bad level or open circuit logic and 
pulses. Highly sophisticated, shirt 
pocket portable (protective tip cap 
and removable coil cord). 

DC to >50MHZ 
10 Nsec. pulse response 
120 K 12 impedance 
Automatic pulse stretch- 
ing to 50 Msec. 
Automatic resetting memory 
Open circuit detection 
Automatic threshold resetting 
Compatible with all logic 
families 4 -15 VDC 
Range extended to 15 -25 VDC 
with optional PA -1 adapter 
Supply O.V.P. to ± 70 VDC 
No switches /no calibration 

$3695 
* ADD ;ZOO FOR SHIIPPING 

(N. Y. CITY AND STATE RESIDENTS ADD TAXI 

OK MACHINE & TOOL CORPORATION 
3455 Conner St., Bronx, N.Y. 10475 (212) 994 -6600 / Telex 125091 
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dard combinations must be played manual- 
ly. The AUTO START lever has OFF /MAN /AUTO 

positions. MAN simply turns on the motor, 
leaving the arm to be cued by hand. AUTO 

turns on the motor and indexes the arm to 
the appropriate diameter. In either mode, 
the player returns the arm to its rest at 
end -of -play and shuts off automatically. 
The CUE lever is clearly marked to show 
that moving it to the right lifts the arm. 

The GT350ap features the company's 
Delglide automatic mechanism, which is 
claimed to be exceptionally quiet during 
automatic cycling. 

Laboratory Measurements. We tested 
the player with a Shure M95HE cartridge 
installed in its headshell. Installation was 
relatively easy and uncomplicated, al- 
though the mounting screws furnished may 
not fit all of the cartridges. (The longest 
were barely long enough for the M95HE, 
and the shorter pair would have been too 
long for cartridges having thin metal 
mounting flanges.) 

When the arm had been balanced 
according to instructions, the actual track- 
ing force was slightly less than indicated 
on the counterweight. The error was minor, 
typically 0.1 gram or less, but it would be 
advisable to operate any cartridge in this 
arm slightly above its minimum rating (that 
is good practice in any case). With stylus 
overhang properly adjusted, tracking error 
did not exceed 0.33° / in., and was typi- 
cally much less than that. 

Platter speed could be adjusted over a 

range of +6% to -3.7% at 331/3 rpm and 
+8.9% to -4.7% at 45 rpm, more than 
specified, and did not change detectably 
with large line voltage shifts. Weighted 
peak flutter (DIN or CCIR) was ±0.08 %, 
and weighted rms (JIS) flutter was 0.06 0/o. 

Unweighted rumble was -30 dB, reduced 
to -59 dB by ARLL weighting. (This is not 
inconsistent with the -68 -dB DIN B rating, 
but there is no way to compare the two.) A 
discrete rumble peak appeared at about 
20 Hz. Automatic cycling times were typi- 
cal of most record players: 11.5 seconds 
for the pickup to reach the lead -in groove 
after the AUTO cycle was started, 9.5 sec- 
onds for the tonearm to return to its rest 
after lift -off. 

Capacitance from arm signal -cable wir- 
ing to ground was about 125 pF /channel. 
Effective tonearm mass, after subtracting 
the 6 grams of the cartridge, was 11 

grams; it resonated with the compliance of 
the Shure cartridge at a nearly ideal 9 Hz 
with an amplitude of 5 dB. 

Antiskating compensation had to be set 
to its 3 -gram maximum with a tracking 
force of 1.5 grams to obtain equal distor- 
tion from both channels when tracking very 
high level records. The player has a very 
high friction contact between the lift bar 
and underside of the tonearm, preventing 
any detectable arm drift during cuing. The 
mechanism lowered the arm with a slow, 
damped motion, but had to be moved 
slowly on lift to avoid bouncing the arm. 

The entire player is supported on four 
softly sprung feet that give it exceptional 

isolation from conducted vibration in the 
audio range. Its major conducted response 
was at 100 Hz, with low -level responses 
up to 400 Hz. Overall, the immunity of the 
GT350ap to vibration transmitted through 
its feet rivals the top ranking belt- driven 
models we have tested and far surpasses 
the direct -drive turntables. 

User Comment. The handling character- 
istics of the Garrard GT350ap were excel- 
lent. Its controls worked smoothly and log- 
ically, and setting up (including the car- 
tridge installation) was a relatively simple 
operation. The tonearm mechanism's op- 
eration was inaudible. Our only criticism 
concerns the lifting action of the cuing con- 
trol, which can toss the arm into the air if 

moved too rapidly. Once one is aware of 
the problem, however, it is easy to move 
the lever slowly, in which case the cuing 
action is just fine. 

The mass of the Garrard arm comple- 
ments the compliance of most high -quality 
cartridges, such as the Shure M95HE we 
used in our tests. The 9 -Hz resonant fre- 
quency we found would provide an excel- 
lent combination of insensitivity to record 
warps and ability to track the lowest fre- 
quencies recorded on discs. Installations 
that have proven susceptible to acoustic 
feedback may benefit from the use of the 
GT350ap, whose mounting feet give it vir- 
tual immunity to conducted audio- frequen- 
cy vibration. Overall, this is a neatly con- 
ceived design at an attractive price. 

CIRCLE NO. 102 ON FREE INFORMATION CARD 

Avoid the high cost 
of digital recordings! 

Denon now makes available digital 
samplers of classical and jazz for only $7 each. 

Classical- ST6007 

DENON 
P014 

Jazz- ST6008 

Hear selections from Denon's best 
selling digital albums, compiled and 
pressed with the same quality standards 
as all of Denon's outstanding digital 
catalog. 

Both sampler albums, one of classical 
and one jazz, are distributed by 
Discwasher, Inc. and are available at 
record stores and audio shops 
nationwide. 

discwasher, inc. 
1407 N. Providence Rd. 
Columbia, Missouri 65201 
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The new Heathkit Hand -held DMM 
-every feature you need 
at a GREAT LOW PRICE 

Measures voltage, current and 
resistance 

Easy one -hand operation 
Big, easy -to -read LCD display 
Separate voltage and current 
inputs for circuit protection 

Single PC board for simple, 
quick assembly 

EASY 
ONE- EVENING 
KIT ASSEMBLY 

only $9495 

Top performance 
and easy operation 
make the Heathkit IM -2:15 
your best buy in a solid - 
state, hand -held multirneter! 

The new IM -2215 brings You features you would 
only expect in hand -held digital multimeters 
costing much more! Take measurements with 
outstanding accuracy - DC voltage, ±.25% - 
AC voltage, ±.5% - DC current, ±.75% - AC 
current, ±1.5% and resistance, ±.25% (basic)! 
Alternating high -low resistance test voltage 
makes measuring semiconductors or in- circuit 
resistance easy! One -hcr -d operation, a large 
31/2-digit LCD display acid built -in calibration 
references make the IM -2215 _deal for field use. 
Includes a pivoting stand to adapt it to bench 
use. The low -drain circuitry stretches typical 
alkaline battery life to 2C0 hours! Battery condi- 
tion is monitcred, and a ICI -BAT indicator warns 
you of the last 20% of battery life. 
You can easily assemble t =ie :M -2215 in just one 
night, with the help of the clear, concise Heath - 
kit assembly manual. Anj if you need advice or 
service, experts are as close as your telephone! 
It operates on 9 -volt battery (not included), or on 
120 or 240 VAC with optional cords. The latest 
technology and traditions: Heathkit value are now 
built into a new hand -held digital multimeter 
weighing only 14 ounces! 

* If couron is missing, order from: H e a t h kI 1 Heath Company, Dept. 010 -636 
Benton Harbor, MI 49022 
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ORDER YOURS TODAY! 
For fastest delivery, use 

CALL (616) 982 -3411 the Heathkit Hot Line 

Send t0: Heath Company, Dept. 010 -636 
Benton Harbor, MI 49022 

Please send me... 
Heathkit Hand -Held DMM(s) (IM -2215) 
@ $94.95 plus $1.80 shipping and handling each. 
Rugged Leather Carrying Case(s) with Belt Loop for IM -2215 
(IMA- 2215 -1) @ $14.95 plus $2.50 shipping and handling each. 
120 VAC Outlet Cord(s) for IM -2215 (PS -2350) @ $4.95 plus 
$1.60 shipping and handling each. 

Total before shipping & handling S 

Michigan residents add 4% sales tax $ 

Add shipping & handling $ 

Total S 

check E money order E VISA : Master Charge: Code# 

Acct. # Exp. Date 

Signature - 

Name 

Address 

(Necessary to send merchandise) 

(Please Print) 

City State Zip 
`Prices are mail order and subject to change without notice. GX-37E 
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Popular Electronics 

LONG BEFORE the invention of the 
mechanical clock, man used a sun- 

dial to keep tabs on how much of his day 
was left, or approximately what time of 

day it was. Other than cosmetic 
changes, the main elements of a sundial 
have remained unchanged over the 
years. 

Now, recent developments in tech- 
niques and devices -solar cell electrici- 
ty generators, light- sensitive detectors 
and amplifiers, power semiconductors, 
rechargeable batteries and small dc 
motors -have made it possible to de- 
sign a truly modern sundial. As de- 

scribed here, the sundial is a solar-pow- 
ered, servo- controlled heliotropic (sun 

following) mechanism that not only indi- 

cates solar time, but also uses the sun 

as the source of its operating power. 
Unlike the standard sundial, that has 

a fixed time scale and gnomon (shadow - 
casting element) to indicate the time, 
the solid-state sundial's gnomon is ser- 
vo controlled to "follow" the sun, which 
it can do even under limited overcast 
conditions. The passing hours are indi- 

cated as the gnomon moves across a 

fixed time scale. 
Besides being a conversation piece, 

BUILD A 

su 

AR 
WERED 

DIAL N 
BY W /NN L. RÖSCH & MARTIN BRADLEY WEINSTEIN 

State- cf --he -art sundial built 

around semiconductors follows the 
sun and indicates passing hours 
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SONIC 
HOLOGRAPHY 

Carver Sonic Holography'= 
it is absolutely astonishing. 

Sonic Holography r, technology provides a 
dimensionally realistic sonic image from any 
stereo tape, record, or broadcast. Instru- 
ments and voices appear naturally and 
convincingly within a wide and deep sonic 
stage, behind, in front of, and off to the sides 
of the two front speakers. This remarkable 
achievement until recently has been a 
laboratory curiosity demonstrated with 
special recordings or in anechoic chambers. 
Carver research brought Sonic Holography 
out of the laboratory and intc the listening room. 

x 

x 

x 

Top view of room with listener facing speakers 

X 

The holographic image places instruments in a broad 
proscenium arc. Primary sound images (x) clearly 
emerge from beyond the room boundaries each in a 
fixed and totally natural position. There is no spatial 
distortion in size or location of the instruments. Such 
holographic imaging is not possible with conventional 
stereophonic or time -delay enhanced reproduction. 

Here's what the experts said about Carver 
Sonic Holography: 

"The results were positively breathtaking... . 

With the lights out, we could almost have sworn we 
were in the presence of a real -live orchestra." 

Harold A. Rodgers 
Senior Editor. Popular Electronics. May 1979 

"The instrumental sounds, originally heard in 
a more or less narrow line between the 
speakers, were suddenly located down the 
side walls of the room to a point nearly as far 
back as we were sitting (about 12 feet from the 
speakers). The sound took on a rich, solid 
quality ... " 

"The 'miracle' in Carver's technique is that it 
uses only the two normal front speakers -and 
that it works!" 

Julian Hirsch 
Hirsch -Houck Laboratories 
Stereo Review May 1979 

"My listening experiences leave no doubt that 
the technique produces a far more plausible 
sonic illusion of space and localization than is 
produced by normal stereo.... it brings the 
listener substantially closer to that 
elusive sonic illusion of being in the presence 
of a live performance." 

Larry Klein, Technical Director 
Stereo Review. May 1979 

"In sum, listening to the C -4000 in its 
hologram position was a thrilling sound 
experience for me. Plain old stereo will never 
be the same." 

Arthur Salsberg, Editorial Director 
Popular Electronics. May 1979 

Sonic Holography is now available in the Carver C -4000. It 
is a versatile control console that also includes a sophisti- 
cated preamplifier, third generation Autocorrelator for noise 
reduction, Peak Unlimiter for restoration of dynamic range 
& Time Delay with built -in power amplification. For copies of 
the complete reports write to the Carver Corporation or use 
the reader service card. 

CARFR 
C O R P O R A T I O N 

P.O. Box 664 
Woodinville, Washington 98072 
CIRCLE NO. 12 ON FREE INFORMATION CARD 
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SOLAR- POWERED SUNDIAL continued 

and a Science Fair project, the solar - 

powered sundial will teach you how ser- 

vo systems operate, how light- sensitive 
circuits work, and the elements of solar - 

powered battery charging. 

How It Works. As shown in Fig. 1, the 
opaque gnomon is placed between a 

pair of light -to- current converters so that 
if the gnomon is not pointing directly at 
the sun, one of the light detectors is 

shielded and the other receives more of 
the sun's light. 

Since the outputs of the light- to -cur- 
rent converters used in this project 
reduce with increased illumination, they 
are cross -coupled, inverted and applied 
to a commutating bridge formed from 
four VMOS power FETs that simulate a 

double -pole, double -throw switch. This 
"switch," in turn, controls the operation 
of a small dc motor. When current flows 
one way through the dc motor, it rotates 
in one direction. When the current flow is 

reversed, so is the rotation. A small rub- 

ber wheel is attached to the dc motor 
shaft so as to rotate the bearing - 
mounted platform that carries the elec- 
tronics and the gnomon. 

Operation of the system shown in Fig. 
1 is such that the motor -driven rotating 
platform is kept aligned and each light - 
to- current converter receives equal 
amounts of illumination. Thus, the gno- 
mon will track the sun and can be used 
to indicate the passing hours on an arc 
scribed on the fixed baseplate. 

Fourteen solar cells provide a charge 
for a set of nickel- cadmium cells that 
power the circuit and the dc motor. The 
solar array is tilted to face the sun at the 
local latitude angle so that the cells 
receive maximum light and thus gener- 
ate maximum output. 

Circuit Operation. The "heart" of the 

electronic sundial is the LM1890 Light - 

to- Current Converter shown in Fig 2. 

This new IC is designed as a general - 

purpose building block for use in both 

visible light and infrared applications (its 

output peaks at 700 nm). The device 
includes a built -in light sensor, and provi- 

sion is made to add fixed, light- indepen- 

dent comparator bias. The chip is mono- 

lithic, linear over several decades of 

light level, and can be operated with 

supply voltages down to 2.5 volts. The 

case is fabricated from clear plastic and 

has a recess for an optical filter. An 

internal zener diode regulator adds to 

the stability. 
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The outputs of both the light sensor 

and comparator can be converted into a 

voltage by using a resistor as the load 

and extracting the signal across this 
resistor. 

As shown in Fig. 3, the light sensors 
are cross -coupled to the inputs of each 
comparator. Resistors R1 and R2 serve 

to convert the light- sensor output current 
to voltage. Since the comparator within 
the light sensor has an uncommitted col- 

lector output, resistors R3 and R4 are 

used to develop the output signal. 
Capacitors CI and C2 combine to insert 

a pause (hysteresis) before allowing the 
circuit to change states. This prevents 
the rotating platform from moving in 

small erratic spurts. 
The outputs of both light- sensing ICs 

are fed to inverters (in IC3) whose out- 

puts are coupled to a motor control cir- 

cuit formed by power FETs Q1 through 
Q4. These FETs control the direction of 

current flow, hence rotation, of motor 
M1. This circuit then forms a basic light - 
sensitive servo system. 

VMOS -type FETs are used because 
their very low gate current requirements, 
low voltage drop, and low "on" resist- 
ance make them directly compatible 
with CMOS inverter IC3. Assume that 
IC3A has a high output and IC3B a low 

output. In this case, both Q1 and Q4 will 

turn on and allow current to flow from the 
power supply through Q 1, the motor and 

Q4 to the return circuit. The motor then 
rotates. 

When the output of IC3B is high, and 

that from IC3A is low, the current flow is 

through Q2, the motor and Q3. Since 

current flow through the motor is now 

reversed, it rotates the other way. When 

HOUR ARC 

7 SOLAR 
CELLS 

LM 1890 
LIGHT 

TO 
CURRENT 

CONVERTER 

OPAQUE 
GNOMON 

LM 1890 
LIGHT 
TO 

CURRENT 
CONVERTER 

7 SOLAR 
CELLS 

MOVE 
RIGHT BEARING 

NICADS 

COMMON 

COMMUTATING 
BRIDGE 

IVMOS POWER 
DRIVERS) 

MOTOR 

RUBBER 
WHEEL 

FIXED 
BASEPLATE 

Fig. 1. Diagram showing general operation of solid -state sundial. 
The servo loop keeps the gnomon (shadow caster) pointed at the sun. 
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SOLAR -POWERED SUNDIAL 

both light sensors receive equal illumina- 
tion, the voltage generated across the 
FET "bridge" is equal and the motor 
remains stationary. When both light sen- 
sors are in the dark (nighttime), the volt- 
age applied to the FETs is low, thus 
turning off the power semiconductors. 

Power for the sundial comes from five 
AA -size NiCd cells that are recharged 
by 14 solar cells connected in series. 
Since each solar cell can generate 0.5 
volt at 100 mA in bright sunshine, about 
7 volts at 100 mA is available for the 
cells. If you live under a perpetual over 
cast, add an extra solar cell or two in 

series with the original 14. Diode D 1 is 
used to isolate the solar cells electrical- 
ly from the battery. 

Construction. Other than the solar 
cells, battery and motor, all the electron- 
ic components can be mounted on a 
solderless breadboard. (This will be 
done later.) The physical placement of 
the two light -to- current converters IC? 
and IC2) is contingent on the particular 
design you select. However, two consid- 
erations should be observed: some form 
of shadow caster must be used between 
the two light sensors and the solar cells 
must be facing the sun at all times to 
generate their maximum output. 

The sketches on succeeding pages 

Fig. 3. Light- sensitive 
circuits drive a 

commutation bridge formed 
from four VMOS devices. 
These act as a dpst switch 

to change the direction 
of current flow through 

the platform motor. 

SOLAR 
CELLS 

(14) 

PHOTOCURRENT 
V+ OUTPUT REF GND 

5 

LM1890 

J L_ 

OPEN 
2 

+IN 
3 4 

-IN 

show some ways that the sundial can be 
physically arranged. Final design is left 
up to the individual builder. 

The following explanation covers the 
author's prototype and can provide 
some help in building your own version. 

A photo of the prototype sundial is 

shown in Fig. 4. The 12" stationary 
baseplate and the 8" rotating platform 
were made of 1/8 -inch plexiglass. In the 
prototype, a conventional bicycle ball - 
bearing race was used to mount the 
rotating platform in the center of the 
baseplate. A hole, large enough to form 
a press -fit over the bearing, was cut at 
the center of the moving platform. When 

DI 
IN4002 

EXT 
BIAS 

Fig. 2. Pinout guide and 
internal schematic of the 
LM1890 light -to- current 
converter used in sundial. 

fitted together, the moving platform 
rotated smoothly on the bearing. 

In assembling the remainder of the 
sundial, use the following procedure: 
Before finally mounting the rotating plat- 
form to the baseplate, mount the solder - 
less breadboard so that one long side is 

adjacent to, and just clearing, the bear- 
ing hole. Use four 4 -40 screws and nuts 
to secure the breadboard in place. 

Obtain another 8 -inch diameter circle 
of plexiglass and cut it in half. One of 
these sections will form the solar -cell 
support while the other half will be used 
as the gnomon. Opaque the gnomon 
section with matte -black paint. 

*RI 
IK 

R2* 
IK 

3 

2 

R3 
751< 

R4 
75K 

13 

14 

12 

CIy 
IyF/'""N 

ICI, IC2= LM189O 

1C2 

C2 TIVF 

1C3=4069 

02 

Q4 

BI -.. 
5 -AA 
CELLS 

QI-Q4=VN4OAF 

B1 -Five AA NiCd cells 
C I ,C2 I -µf, 25 -V tantalum 
DI- I N4002 
ICI,IC2 -LM 1890 light -to- current con- 

verter (National) 
IC3 CD4069 hex inverter 
MI - - 1 .5 -w -3 -V dc motor with reduction 

gear and rubber drive wheel 

*SEE TEXT 

LM1890 
TOP VIEW 

PARTS LIST 

8 7 6 5 

QI through Q4- V40AF VMOS FET 
(Silicon ix) 

RI,R2 1000 -ohm, I/4 -watt resistor (see 
text) 

R3,R4- -75,000 -ohm, 1/4 -watt resistor 
Solar cells 0.5 -volt, 100 -mA (I4) (Ra- 

dio Shack 276 -I20 or similar) 

Misc. Solderless breadboard (CSC Ex- 
perimentor 300), battery holder, sili- 
cone adhesive, double -sided pressure - 
sensitive tape, masking tape, transpar- 
ent bubble dome, opaque plastic sheet 
or plexiglass sheet and black paint, 
bearing, interconnecting leads, mount- 
ing hardware, etc. 
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SOLAR- POWERED SUNDIAL continued 

The motor is attached to the rotating 
platform so that the wheel makes con- 

tact with the fixed baseplate. If the 
wheel is large, the motor assembly can 

be mounted on a block. The two leads 
from the motor are also brought to the 
solderless breadboard. 

Final Assembly. All that remains now 
is to build the circuit of Fig. 3 on the 

STATIONARY 
BA SE P L ATE 

IC2 

solderless breadboard and make the 
necessary connections between the cir- 

cuit board, battery, solar -cell array and 
servo motor. 

Install /C1 and 1C2 on the solderless 
breadboard, one on each side and as 
close to the gnomon as possible. Refer 
to the top view of this IC shown in Fig. 3 

to determine the correct pin -out. The IC 

has a cutout at each end, and only the 

BATTERY 
AND 

MOTOR 

WHEEL 

SOLAR CELLS 

ROTATING 
PLATFORM 

POINTER 
LEAF 

HOUR ICI 
ARC ELECTRONICS MUSHROOM 

LIGHT SHIELDS 

In this design, a flower and mushrooms made of plastic hold the 
solar cells and light sensors with a leaf for a pointer. 
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location of the indentation on the upper 
surface of the chip correctly identifies 

the position. 
None of the remainder of the circuitry 

is critical, so conventional solderless 
breadboard wiring practice can be used. 

In the prototype, FETs Q i and Q4 were 
located on one side of the breadboard 
and Q2 and Q3 on the other side. 

Because room illumination is not as 

bright as sunshine, increase system 
sensitivity by changing the values of R 1 

and R2 to approximately 33,000 ohms. 

For outdoor use, re- install the 1000 -ohm 

resistors specified in the Parts List. 
After all wiring is complete, and the 

circuit checked, insert the fully charged 
battery in the holder. The mechanism 
should go into immediate operation if a 

bright light is played across the gnomon 

so that the latter's shadow falls on one 

or the other light sensors (/C/ or IC2). 

The mechanism should try to align itself 
with the gnomon pointing at the light 
source. If the system tries to orient itself 
away from the light source, reverse the 
two leads to the dc motor. 

If the platform bearing is too smooth, 
inertia may cause the platform to over- 

shoot and cause mechanical oscillation 
as the system "hunts" for the center of 

the light source. In this case, cement a 

small pad of cotton to the underside of 

the platform to act as a gentle friction 
brake between the moving and station- 
ary parts. 

A dc voltmeter can be used to check 
operation of the solar -cell array as a 

bright light is played across the solar 
cells. Make sure that the voltage 
change occurs on the circuit side of D1. 

If not, then D1 should be reversed. Keep 
in mind that the solar cell output will 

greatly increase when the array is 

exposed to bright sunlight. 

Calibration. The sundial is calibrated 
by placing it outdoors on a flat surface 

so that it is exposed to the sun all day. 

Don't forget to use the proper values of 

R 1 and R2. If the batteries are charged, 

the platform should rotate to point the 

gnomon at the sun. 

Using a watch as the time reference, 

at each hour, mark the point on the hour 

arc that the gnomon points to at that 

time. If you are north of the equator, at 

12 noon, the gnomon should be pointing 

south. This is the "12" mark, and on the 

opposite side of the baseplate place an 

arrow to indicate north. This arrow can 

be used to orient the sundial if it is 
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SOLAR -POWERED SUNDIAL 

CORRECTION FACTORS FOR SOLAR TO SIDEREAL TIME 

Jan. 1 + 3.5 Feb 1 + 13.4 Mar. 1 + 12.5 Apr. 1 + 4.0 
6 + 5.8 6 - 14.1 6 +11.4 6 + 2.6 

11 + 7.9 11 -+ 14.3 11 + 10.2 11 + 1.2 
16 9.8 16 + 14.2 16 + 8.8 16 - 0.1 

21 + 11.3 21 + 13.7 21 + 7.4 21 -- 1.2 
26 + 12.6 26 + 13.0 26 + 5.8 28 - 2.1 

May 1 2.9 June 1 2.3 July 1 3.9 Aug. 1 6.3 
6 3.4 6 1.5 6 4.6 6 5.8 

11 3.6 11 - 0.6 11 5.3 11 5.2 
16 3.7 16 t 0.4 16 5.9 16 4.3 
21 3.5 21 + 1.6 21 6.2 21 3.2 
26 3.1 26 + 26 26 6.4 26 1.9 

Sept. 1 0.1 Oct. 1 - 10.2 Nov. 1 - 16.4 Dec. 1 -11.0 
6 1.5 6 -11.7 6 - 16.3 6 - 9.0 

11 3.2 11 -13.1 11 - 16.0 11 - 6.9 
16 5.0 16 - 14.3 16 - 15.2 16 - 4.5 
21 6.8 21 - 15.2 21 - 14.2 21 - 2.0 
26 8.5 26 - 15.9 26 - 12.8 26 + 0.4 

t R n hf,irsnA;i New 

moved to another location. Simply point 
the arrow north and the hour arc is cor- 
rectly positioned. 

A sundial keeps solar time, which 
may differ from "clock" time by as much 
as 16 minutes either way, depending on 

the date. The Table gives correction fac- 
tors for sidereal time. For example, on 
March 1, the sundial will be 12.5 minutes 
"fast," while on April 16, the dial will be 
almost correct. On November 1, the sun- 
dial will be 16.4 minutes "slow." 

The hour "tics" and numerals can be 
painted on the hour arc, or press -on type 
may be used Weatherproof these indi- 
cations for protection. 

Once the hours have been marked, 
check that the dc voltage output of the 
solar -cell array is slightly higher than the 
battery voltage so that charging can 
take place. 

A transparent bubble dome can be 
fitted over the moving platform, or the 
complete assembly, to provide weather 
protection and to create a greenhouse 
effect to maintain a reasonable internal 
temperature for the circuit. The bubble 
dome can be secured as desired. 

This chip 
changed 
your - 

life. 
This book 
tells you 
how. 
And why. 

t'nderst and ing Micrupr(k'essors- 
From the Texas Instruments 

Learning ('enter. 2SS pages. S-1,95. 

Learn quickly and easily about the explosive impact microprocessors have 
had on electronics technology. 

How the "miracle chip" works to make those things you use everyday - 
calculators, appliances, microwave Ovens, stereos, tv, automobiles - even 
toys and games -do the remarkable things they do. 

Understanding Microprocessors is the latest addition to the Texas Instru- 
ments Understanding Series'." All TI Understanding Series hooks are 
ideal for those Nvho want to learn about today's technology- without 
having to devote years to the study. 

Written in bright, clear, down -to -earth language, and fully illustrated. 
you'll find these books to he invaluable triols for your personal entry into the 
microelectronics revolution. See coupon for all details. 
© 1980 Texas Instruments Incorporated 

LCW8161 Basic Electricity and DC Circuits S19 95 
1026 pages Building blocks for a 

thorough working knowledge of 
DC circuits 

LCB3361 Understanding Solid -State Electronics $3 95 
270 pages - New 3rd edition 
Individualized approach for learning 
microelectronic basics 

LCB3311 Understanding Digital Electronics $3 95 
265 pages The springboard for a look 
into the fascinating world of today's 
electronic logic devices. circuits and 
systems 

LCB4023 Understanding Microprocessors S4 95 
288 pages For the newcomer to 
microprocessors. What they are. what 
they do and how they work 

LCB3321 Understanding Calculator Math S3 95 
224 pages Unlocks the real power of 
your handheld calculator - loaded with 
practical applications 

Add sales tax. except AK. DE. MT. NH. OR. 

Mail check or money order to Texas Instru- 
ments. P 0 Box 3640. M S 84. Dallas. 
Texas 75285 

Orders in Continental U S shipped prepaid 
Foreign orders Prepaid in U S dollars only 
Include shipping costs 

Prices subject to change without notice 
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Uniform specifications and measurement 

procedures for car amplifiers, 

tuners and tape players 

BY LEONARD FELDMAN 

IN THE last few years, car stereo 
equipment has sold at so rapid a pace 

that some observers believe it has out- 
distanced hi -fi gear for use in the home. 
Somewhat surprisingly, this phenomenal 
growth has taken place despite a chaot- 
ic, "caveat- emptor' situation with re- 

spect to published specifications and 
measurement standards. 

As matters have stood until now, a 

power designation of 20 watts might, if 

measured on the same basis as that 
used for home hi -fi components, mean 
as little as 2 watts. Similarly, the real 
meaning of a specified tuner sensitivity 
of, say, 2.0 microvolts, was often any- 
one's guess. The fact that the stringent 
rules adopted by the Federal Trade 
Commission in 1974 for disclosure of 
power- output capability applied exclu- 

sively to home hi -fi equipment provided 
a convenient loophole for many car ster- 
eo makers. 

Recognizing that this state of affairs 
was unfair to the consumer and un- 

healthy for the industry, a group of dedi- 
cated car stereo equipment manufactur- 
ers formed the Ad Hoc Committee on 

Car Stereo Standards. In October of last 
year, the committee finished work on 

Editor's Note: Readers wanting details 
of measurement procedures may obtain 
copies of the related standards from the 
Institute of High Fidelity, 489 Fifth Ave., 
New York, NY 10017. They are identified 
as IHF -T- 200,1975, for $6 and IHF- A -202- 
1978 for $7. 
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AFTER 500 PLAYS OUR HIGH FIDELITY 
TAPE STILL DELIVERS HIGH FIDELITY. 

If your old favorites don't sound as good as they used to, the problem 
could be your recording tape. 

Some tapes show their age more than others. And when a tape ages 
prematurely, the music on it does too. 

What can happen is, the oxide particles that are bound onto tape 
loosen and fall off, taking some of your music with them. 

At Maxell, we've developed a binding process that helps to prevent 
this. When oxide particles are bound onto our tape, they stay put. And 
sc does your music. 

So even after a Maxell recording is 500 plays old, you'll swear it's not 
a play over five. 

MARCH 1980 
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CAR STEREO STANDARDS continued 

1 11E1 
I ENE 1 

POWER LOSS POWER GAIN 

11 12 13 14 14.4 

SUPPLY VOLTAGE 

15 

Fig. 1. Power output per channel of a car stereo 
amplifier varies with changes in supply voltage. 

1- 
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1001' 0510 

10W AMP 
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16 

Fig. 2. Measured at standard 
reference level (1 watt), 
amplifiers with equal 
noise outputs have equal 
S/N specifications 
regardless of ratings. 

Fig. .3. A-weighting network 
yields S/N measurements 

that correspond more 
closely to human 

sensitivity to 
low -level noise. 
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Car Stereo Standards of Measurement 
relating to amplifiers, tuners, and tape 
players. (Receivers, of course, are cov- 
ered by the amplifier and tuner stan- 
dards in combination.) Further, the corn - 

mittee invited just about all car stereo 
manufacturers who market equipment in 

the U.S. to endorse the standards. By 

this action a manufacturer would agree 
that by June 1, 1980, all its printed cat- 
alogs, specification sheets, advertise- 
ments, and other literature will be in con- 
formance with the standards. If, as 
seems likely, widespread industry en- 

dorsement occurs, consumers will, at 
long last, be able to assess and com- 

pare specifications for car stereo equip- 
ment in a meaningful way. 

In writing the measurement standards 
for amplifiers and tuners, the Committee 
was able to borrow extensively from 
those previously formulated by the Insti- 
tute of High Fidelity (IHF), and repeated 
references are made to various para- 
graphs in the corresponding IHF Stan- 
dards. With tape -player measurements, 
however, the Committee was pretty 
much on its own, as the IHF is still work- 
ing on its standards for this product 
category. In general, fewer disclosures 
are called for in the Car Stereo Stan- 

dards than in the IHF Standards, but 

these should certainly help clarify prod- 
uct performance for prospective equip- 
ment purchasers. 

Amplifier Measurements Stan- 
dards. Six specifications concerning 

20 1.00 
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CAR STEREO STANDARDS 

amplifier performance are called for in 

the new standards: power output, fre- 
quency response, signal -to -noise ratio, 
sensitivity, minimum input impedance, 
and tone control actoon. To be in confor- 
mance, power output must be desig- 
nated in watts per channel minimum 
average continuous power into a specie 
fied load (e.g. 8 ohms, 4 ohms, etc.) 
over a specified frequency range (e.g. 
20 Hz to 20,000 Hz) with no more than a 

specified percentage of total harmonic 
distortion. An acceptable statement of 
power output might read: "Power Out- 
put: 10 W per channel into 4 ohms, 40 to 
15,000 Hz, at 0.5% THD ". This formal 
pretty well follows that required by the 
FTC and by the new IHF -A -202 Amplifier 
Standards for home audio equipment. 
except that the abbreviations and slight- 
ly condensed verbiage shown in the 
example are allowable. The required 
test method is more fully described in 

paragraph 3.1 of the IHF Amplifier Meas- 
urement Standard. 

While the procedure is essentially the 
same as for home equipment, the Com- 
mittee had to consider one important 
additional matter. The supply voltage in 

most cars can vary between 11 and 16 

volts under actual driving conditions. 
Figure 1 shows how this might affect the 
power output of a typical car stereo 
receiver. With 11 volts, rated distortion 
is reached at 8 watts per channel (- 1.2 

dB), while with a 16 -volt supply, the 
same receiver would deliver more than 
12 watts ( +0.6 dB) for the same level of 
distortion. To keep things uniform, the 
new standard calls for a 14.4 -volt dc 
supply which would give this receiver a 

10.5 -watt rating. 
Frequency response for a car ampli- 

fier must be stated as follows: Frequen- 
cy Response: _Hz to - Hz, ± - dB. 
Measurements must be made at a 1- 

watt output level, with the amplifier ter- 
minated in its rated load impedance. 
Where the amplifier is not separately 
accessible, as in a car stereo receiver, 
the input may be regarded as the input 
to the volume control. 

Signal -to -noise ratios of audio prod- 
ucts have often confused consumers. 
Given two amplifiers, one with a power 
output rating of 10 watts and the other 
100 watts, both with identical residual 
output noise, the one with higher power 
will have a 10 -dB higher signal -to -noise 
ratio if each is measured relative to its 
own rated output. Figure 2 shows this 
graphically. Yet, in listening, one would 
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hear the same noise from both. The IHF 
Standard took care of this by specifying 
an output level of 1 watt as the refer- 
ence, regardless of the rated power out- 
put. In addition, if a volume control is 
available, a standard input of 0.5 volts 
must also be used. Finally, because it 
was felt that weighted measurements 
more accurately reflect the perceptibility 
of low -level noise, the car standard fol- 
lows the IHF practice of prescribing the 
use of an "A" weighting network. The 
"A" weighting characteristic curve is 
shown in Fig. 3. 

Input sensitivity, the fourth required 
specification, is also referred to a 1 -watt 
output level and is to be expressed in 

EQUIVALENT VOLTAGES FOR 
75-OHM AND 300 -OHM 

ANTENNA INPUTS 

Input Across Across 
(dBf) 75 ohms 300 ohms 

(µV) (µV) 

11.2* 1.0 2.0* 
14.7 1.5 3.0 
17.2* 2.0* 4.0 
20.8 3.0 6.0 
23.3 4.0 8.0 
25.2 5.0 10.0 
31.2 10.0 20.0 

*A difference of 6 dBf represents a four - 
to -one power difference. 

volts. In this case, an additional sensitiv- 
ity rating may be given for the input volt- 
age required to produce full rated out- 
put. The minimum input impedance 
called for in the new standard is aimed 
at separate amplifier components only 
and is intended to establish compatibili- 
ty between models and brands. It is 
stated, simply, in ohms. 

The last required disclosure for ampli- 
fiers is tone control (or equalizer) action, 
and the format is to be: Tone (Equalizer) 
Action: ± - dB at - Hz and - Hz. In 

the case of bass and treble controls, the 
recommended frequencies for testing 
are 100 Hz and 10,000 Hz. For multiband 
equalizers, appropriate center frequen- 
cies are used. 

Tuner Measurements Stan- 
dards. The second section of the pro- 
posed Car Stereo Standards has to do 
with measurements made on tuners, or 
the tuner sections of complete receiv- 
ers. Nine disclosures are called for. The 
first of these is usable sensitivity in 

mono. Like most of the other tuner mea- 
surements, it is derived from the IHF 

Tuner Measurement Standard, IHF -T- 

200 and is to be stated in dBf, rather 
than in microvolts, as has been the com- 
mon practice up to now. 

The change to dBf is especially 
important, because the antenna input 
impedance of most car stereo radios is 

50 or 75 ohms, not 300 ohms as com- 
monly found in home tuners or receivers. 
Sensitivity of a tuner is rightly measured 
in terms of power, not voltage, at the 
antenna terminals. But look what hap- 
pens if voltage is used without taking 
impedance into account. The Table 
shows the equivalent microvolts across 
75 -ohm and 300 -ohm antenna imped- 
ances to produce equal power levels in 

dBf. (0 dBf equals 10 -t5 watts, or 1.0 

femtowatt). As you can see, 2.0 µV 
across a 75 -ohm impedance is four 
times as much power as 2.0 µV across 
300 ohms. This could easily confuse 
someone accustomed to sensitivity val- 
ues in microvolts across 300 ohms, as 
was used for home equipment. 

Another important indicator of tuner 
sensitivity which must be stated by man- 
ufacturers endorsing the new Car Stan- 
dards is 50 dB quieting sensitivity in 

mono. This degree of quieting is consid- 
ered to be the least acceptable for high - 
fidelity listening quality, whereas the 30- 
dB S/N figure, often used by car stereo 
manufacturers, really amounts to barely 
tolerable performance. The signal 
strength required to produce 50 dB of 
S/N must also be quoted in terms of 
power; that is, in dBf. 

Frequency response of a tuner sec- 
tion is to be stated over the range from 
30 to 15,000 Hz, with the usual "plus or 
minus" dB tolerance required in the 
reporting format. Stereo FM separation 
figures are required only for a 1000 -Hz 

signal, though they may also be option- 
ally stated for 100- and 10,000 -Hz test 
frequencies, as required in the IHF Stan- 
dard from which the measurement tech- 
nique is derived. 

Several less common tuner specifica- 
tions are also called for in the new stan- 
dard. Included are capture ratio, the abil- 
ity of a tuner to suppress the weaker of 
two signals on the same frequency; 
alternate channel selectivity, the ability 
to separate signals that are two channel 
bandwidths or 400 kHz apart; image 
rejection, the ability of the tuner to reject 
frequencies that are 10.7 MHz above 
the local oscillator frequency; i -f rejec- 
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CAR STEREO STANDARDS continued 

tion, the ability of the tuner to reject 
signals at its own i -f frequency (10.7 
MHz). All of these specifications are to 
be stated in dB and measured in a man- 

ner consistent with the equivalent IHF 

standard. 
An additional measurement called 

maximum output voltage is applicable to 
tuners, tape decks and integrated units 
that have line output terminals. It is 

intended primarily to establish interfac- 
ing compatibility between different mod- 
els and brands. The minimum recom- 
mended load impedance for such sepa- 
rate units must also be stated. 

Tape Player Measurements. The 
third section of the Car Stereo Stan- 
dards deals with tape playback equip - 
ment -8 -track cartridge or cassette. 
Six required measurements and re- 

ported specifications are called for. The 
first is playback response, which must 

be stated as follows: Frequency Re- 

sponse: - Hz to - Hz, i - dB. The 
data must be referred to 1000 Hz as a 

0 -dB level. While a 3 -dB tolerance is 

recommended, it is not mandatory; any 
tolerance may be used, as long as it is 

specified. Car stereo tape players 
equipped with tape selection switches 
should have frequency response specifi- 
cations for each tape type (ferric, 
chrome, etc.). 

Wow- and -flutter performance of tape 
players is to be measured using an rms- 

responding meter with weighted re- 

sponse. The meter is read for random 
10- second periods at the beginning, 
middle and end of the tape cassette or 
cartridge and the average of the peak 
readings noted, excluding random peaks 
that do not occur more than twice in any 

30- second period. Although the stan- 
dard does not specifically say so, we 
presume that some pre- recorded stan- 
dard test tape, having a continuous 
3000 Hz or 3150 -Hz signal is used in this 
test, since those are the test frequen- 
cies normally found on such test tapes 
and also the frequencies to which most 
wow -and -flutter meters are calibrated. 
Wow- and -flutter is reported as a per- 
centage, followed by the notation 
WRMS (Weighted -root- mean -square). 

This method of wow- and -flutter meas- 
urement represents current industry 
practice. It is expected that in the forth- 
coming IHF Tape Measurement Stan- 

dards, WRMS wow- and -flutter measure- 
ments will be abandoned in favor of 

more meaningful DIN unweighted peak 

measurements. In that event, the Com- 
mittee will appropriately revise the Car 
Stereo Standards. 

In measuring stereo separation of 
tape players, a reference level of 250 
nWb /m at 1 kHz is used, recorded on 

one channel. The opposite channel is 

played back through a narrow -band filter 
that includes 1 kHz, and the residual 
signal is measured. The filter is to mini- 

mize the masking effect of tape noise, 
since crosstalk may actually be lower in 

level than random noise and still audibly 
objectionable. 

The "A "- weighted signal -to -noise ra- 

tio for car tape players must be speci- 
fied and measured with respect to a 

1 -kHz recorded signal at a reference 
level of 250 nWbim, using a 20 -to- 
20,000 -Hz bandpass filter. Required for- 
mat is: Signal /Noise Ratio (A- Weighted) 
-dB. Units having selectable equaliza- 
tion for various tape formulations, must 
have Si N ratio reported for all equaliza- 
tion settings. Finally, if the tape player is 

a separate component, maximum output 
voltage, with load impedance, must be 
specified to establish compatibility be- 
tween models. 

In Conclusion. Certainly, a great 
many more specifications might have 
been included in the new standard. For 
example, in the tuner -section, 50 -dB 
quieting sensitivity measurements for 
stereo FM are notably absent. This 
seems a bit odd, considering that most 
listening these days is done in stereo. 
Possibly, concern for the feelings of 
manufacturers who fear that some of 
their competitors may not endorse the 
standards prompted the committee to 
settle for the less stringent mono spec. 
Strangely, too, the committee requires 
no distortion measurement in the tuner 
section even though one is included in 

the amplifier section. 
However permissive these measure- 

ment standards may seem to those who 
are accustomed to the more compre- 
hensive disclosures demanded of home 
hi -fi manufacturers, it is significant that a 

group of audio manufacturers was able 
to agree on them without government 
pressure. The result of their efforts will 
substantially benefit the audio consumer 
who wants to assess the suitability of 

equipment for use in his vehicle. He can 
now be confident that the specifications 
from competing manufacturers (who en- 

dorse the standard) are comparable and 
not designed to mislead. 
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WORKBENCHES 

"A craftsman is only as good as the tools 
with which he works" is as true in the 
field of hobby electronics as any other. 
Tools are no substitute for knowledge, of 
course, but lacking key items or using 
improper ones can put severe limitations 
on an experimenter's activities. 

The type and variety of tools and test 
equipment that an electronics hobbyist 

The Work Area 

The workbench is the one place above 
all others where the electronics buff 
pursues his hobby. It is there that he 
takes a circuit idea or description and 
reduces it to a working model. Since a 

serious hobbyist spends a substantial 
amount of his special- interest time at 
his workbench, it should be designed 

POPULAR ELECTRONICS 

BY JOHN McVEIGH, Technical Editor 

possesses have a direct bearing on which 
areas of personal electronics he will be 
able to explore. 

In this editorial focus, we discuss how 
an electronics workbench should be set 
up and consider several factors that 
should be taken into account in deciding 
what items you need for your workbench 
as related to your electronics interest. 

for maximum user comfort and safety, 
and minimum fatigue. If space availabil- 
ity and resources permit, the electron- 
ics workbench should be just that and 
only that, because many projects 
require more than just a day's work. 
Thus, a partially assembled (or re- 
paired) project can be left undisturbed 
until the next time it is to be worked on. 
In contrast, a work area that serves 
double duty, as, say, a kitchen table, 
would cause gross inefficiency and 
frustrations. In this case, everything 
would have to be periodically removed 
so that the "work area" could be used 
for its original purpose. 

The fundamental requirement for an 
electronics workbench is that it provide 
a solid, flat, rugged, nonmetallic surface 
on which one can work. Of course, an 
actual workbench -a structure specifi- 
cally designed and constructed for this 
purpose -can be used. However, if 

budgetary constraints rule this out, a 

sheet of 12- or 34 -inch plywood and a 

pair of wood saw horses can form the 
nucleus of a fine workbench. 

In any event, the work area should be 
at least 24 inches (61 cm) deep and 48 
inches (122 cm) wide. Having a work 
area of that size or larger will allow you 
to spread out components, a schematic 
drawing or assembly manual, a chassis, 
and tools, and still have some elbow 
room! A smaller work area will likely lead 
to crowding, fatigue, impatience and wir- 
ing errors. 

A highly desirable feature is having 
one or more shelves above the main 
work area. Such shelves allow one to 
mount frequently used test equipment (a 
multimeter, oscilloscope, power supply, 
etc.) within easy reach without perma- 
nently tieing up substantial portions of 
limited work space. 

The work area surface should be cov- 
ered with a ribbed rubber runner. This 
runner will absorb punishment that would 
otherwise damage an unprotected work 
surface. Also, its ribbed surface will pre - 
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A well- planned electronics work area includes room 
for the project, test equipment, and storage. 

0 

0 
ó t 
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vent hand tools, hardware, and small 
components from rolling off the work- 
bench and onto the floor. 

Selecting a chair will largely be 
influenced by the physical characteris- 
tics of the workbench. The chair should 
be high enough to put one's elbows at 
the same level as the work area. If the 
workbench is much higher than the aver- 
age kitchen table, use of a common 
kitchen -type chair would be inadvisable. 
The ultimate in work chairs is a drafting 
chair with adjustable seat height and 
back support. 

Lighting and Power. The area in 

which the workbench is installed should 
be well illuminated. If possible, the work- 
bench should be directly below a ceiling 
light fixture. Light from this fixture can be 
supplemented with that from a lamp on 

the workbench. A compact high- intensi- 
ty type will provide good spot illumina- 
tion, but many experimenters prefer to 
use a drafting lamp with an articulated 
support arm, such as the Luxo Model 
LS-1/ A. This lamp can accommodate a 

100 -watt incandescent bulb, has a 45- 
inch adjustable arm, and includes a 

clamp so that it can be mounted on the 
edge of the workbench. For work on 

densely packed circuit boards and com- 
pact projects, a similar lamp with an 

illuminated magnifier is an invaluable aid. 
If the need for an illuminated magnifier 
arises only occasionally, a less costly, 
hand -held unit such as the GC Electron- 
ics Model 22 -282 is a good choice. 

Use of pegboard and hooks 
perm its convenient 
storage of tools. 

Heath Model HD1274 
power distribution strip. 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


There should be a source of ac elec- 
trical power near the workbench. The 
bench should therefore be positioned 
near at least two electrical wall outlets, 
and a bench -mounted power distribution 
strip with a minimum of six sockets 
should be plugged into one of them. The 
strip will be used to channel power tc 
test equipment, lamps, soldering tool, 
etc. Choose a strip with a minimum cur- 
rent rating of 15 or 20 amperes and 
three -conductor sockets. One with a 
master on /off switch or individual 
switches for each outlet is convenient to 
use. Some include a master fuse or cir- 
cuit breaker, or even individual ones for 
each outlet to back up the line's master 
fuse or circuit breaker. 

Storage. A key to high workbench utility 
is organization. Tools, hardware, electri- 
cal components and similar items should 
be stored in a logical manner that 
ensures quick accessibility. Certain 
tools, for example, can either be kept in 

nearby drawers or hung on a piece of 
pegboard mounted on a nearby wall. 

The best way to store hardware and 
small electrical components is in suit- 
ably sized storage bins. There are mod- 
ular ones with drawers that are made of 
transparent styrene to allow quick visual 
inspection of their contents. 

Hobbyists with many items to store 
can buy several such small storage cab- 
inets. Some manufacturers models with 
different characteristic drawer sizes to 
hold certain items. Modular storage cab- 

inets can be stacked either vertically or 
horizontally on shelving above the main 
work area. 

After a few years, most electronics 
hobbyists build up a respectable "junk 
box" of discarded chassis, old projects, 
etc., which are kept around for parts 

scavenging purposes. Such items are 
usually much too large to fit in modular 
storage cabinets. A nearby closet that is 
not being put to another use is ideal for 
junk -box storage. If one is not available, 
a wooden toy chest or a free -standing 
metal cabinet will probably do. 

Tools for Electrical 
Work 

Much electronic -building and service 
work is centered around the process of 
making secure connections between 
conductors by soldering. That is the 
process by which two or more pieces 
of metal are bound together by a metal 
alloy that's applied to the connection in 

Luro Model LFM -1/4 
illuminated mago tier. 
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a molten state. This section will deal 
with implements needed to do this 
work, as well as other facets that relate 
to electrical assembly. 

Soldering Irons. A soldering tool 
should supply sufficient heat to melt 
solder by heat transfer when the iron tip 
is applied to a connection to be sol- 
dered. There are two general classes 
of soldering irons -guns and pencils. 

A typical soldering gun is larger, 
heavier and generates more heat than 
the average pencil. Soldering of heavy - 
duty conductors or connectors calls for 
use of a gun because it can generate 
enough heat to quickly bring a heavy 
metal joint up to the proper soldering 
temperature. 

Soldering irons in this category are 
called guns simply because they re- 
semble pistols, as shown in an accom- 
panying photo. The gun's "trigger" is 
actually a switch that controls applica- 
tion of ac power to a built -in transformer 
and thence to the heating element. The 
working temperature is reached almost 
immediately. Some models feature mul- 
ti- position trigger switches to provide 

(Continued on page 56) 
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THESE ARE NOT 

NOME -MADE TRAINING DEVICES. 

THESE ARE PRODUCTION MODEL 

MICRO- SYSTEMS. 
NO OTHER NOME STUDY SCHOOL 

OFFERS THEM EXCEPT HIS. 
////llilllllliifli iiiiiiïtlltttttltt 
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IN FACT, NTS ELECTRONICS 

PROGRAMS INCLUDE THE 

WIDEST ARRAY OF SOLID -STATE 

AND DIGITAL EQUIPMENT EVER 

OFFERED BY ANY HOME STUDY SCHOOL. 
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1ii 
testing this remarkable instrument and, best of all, we'll 
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Microcomputers. 

2. The NTS /Rockwell AIM 65 Microcomputer A single board unit 
featuring an on -board 20 column alphanumeric printer with 20 
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Available in NTS's Microprocessor Techrtology Course. 

3. The NTS /KIM -1 Microcomputer A single board unit featuring a 
6 digit LED display with an on -board 24 key hexadecimal 
calculator -type keyboard. A 6502 based microcomputer with 1K 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 
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NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
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(Continued from page 51) 

different heat levels. For example, a 

two -detent switch might give the user a 

choice of generating 100 watts or 150 

watts, depending on whether the trigger 
is fully or partially depressed. 

At the other end of the spectrum are 
small, lightweight soldering pencils. 
They can generate as little as 12 watts 
of heat, or as much as 50 watts, 
depending on the particular model. A 

relatively low -power pencil such as a 

25 -watt unit is well suited for light -duty 
work such as soldering on printed -cir- 
cuit boards. Some medium -duty appli- 
cations like chassis wiring require a 

higher- wattage heating element. Many 
pencils, called modular soldering irons, 
use interchangeable heating elements 
and tips which mate to a main pencil 
body. Such elements screw into a 

threaded receptacle at the end of the 
pencil. 

Some heating elements have ceram- 
ic bodies with tips of various shapes 
permanently bonded to them. Others 
are ceramic or stainless steel units that 
are terminated with threaded studs on 
which any one of several different - 
shaped tips can be mounted. The 
advantage of such a modular soldering 
pencil is that it can be assembled in any 
of several permutations that is optim- 
ized for a specific soldering job. 

There are tips available for modular 
soldering pencils to handle most sol- 

Wahl Model 7295 safety stand 
holds iron and cleans tip. 

Ungar Solder-Off desoldering bulb. 

Alpha STRP -25 
plastic -blade 
wire strippers 

dering tasks. Very fine, almost needle - 
like tips are used on printed- circuit 
boards with IC and component foil pads 
that are very closely spaced. Larger, 
blunt chisel and pyramid tips can store 
and transfer greater amounts of heat for 
more massive, widely spaced connec- 
tions. Bent -chisel types can get into 
difficult -to -reach areas. Whatever size 
and shape tips are chosen, it's best to 
buy plated (as opposed to raw copper) 
tips. Plated tips cost more, but they last 
up to ten times longer than raw copper 
tips. The principal advantages of raw 
copper tips are low cost and more effi- 
cient heat transfer. Plated tips, howev- 
er, transfer heat with enough efficiency 
for almost any soldering job. Note that 
before any tip is mounted, its threads 
and those of the heating element stud 
should be treated with an antiseize 
compound to facilitate tip removal. 

Power is usually applied to a solder- 
ing gun on an intermittent basis. The tip 
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Ungar 776 modular 
soldering pencil. 

Channellock 
long -nose 
pliers. 

Wahl Model 7500 
Isotip cordless iron 
and recharging stand. 
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Weller Model 8200 
soldering kit. 

AP Products POWERACE 103 
solderless breadboard 

Ungar Model 6966 
heat gun for 

heat -shrink tubing 

Making a pc board 
using Bishop Graphics 
E -Z CIRCUIT aids and 
an X -acto knife. 

AP Products Logical Connections 
for interconnecting breadboards 

MARCH 1980 

of the gun will heat up to working tem- 
perature very quickly, and it will cool off 
soon after power is removed. The-é- 
fore, the gun can be left lying on its side 
on the workbench, picked up and pow- 
ered to make the required connection, 
and then laid on its side again. A typical 
pencil, however, takes a few minutes to 
attain working temperature. This means 
that during a typical work session the 
pencil will be continuousl' powered and 
its tip will remain hot for the entire inter- 
val. Therefore, some method must be 
employed to keep the iron secured in a 

safe place at working temperature. 
One solution to this problem is a spe- 

cial soldering iron holder. This may be a 
coiled steel form into which the hot 
soldering iron can by inserted. Most 
stands of this type also include a 

sponge which can be kept moistened 
and used periodically to clean the sol- 
dering tip. A more deluxe solution incor- 
porates the foregoing with an iron and a 

control console that offers switch - 
selectable temperatures, usually low, 
medium, and high. This system is called 
a soldering station. Obviously, this is 
more convenient than waiting for a mod- 
ular pencil's heating element to cool, 
unscrewing it from the holder, and then 
replacing it with another heater/ tip 
combination. Predictably, however, sol- 
dering stations are expensive com- 
pared to basic soldering pencils. 
Among the manufacturers that produce 
soldering stations are Weller, Ungar, 
and Heath. 

Special Considerations. The prolifer- 
ation of metal -oxide semiconductor de- 
vices has focussed the attention of 
some manufacturers upon characteris- 
tics of certain soldering irons that were 
largely ignored until recently. As you 
may know, MOS devices have gate 
structures that are extremely suscepti- 
ble to damage by electric potential gra- 
dients such as those which can be gen- 
erated by friction (i.e., static electrici- 
ty). A source of such electric fields can 
be the soldering equipment itself. 

There are two sources of trouble- 
some potential differences associated 
with soldering irons. The first is com- 
mon to most soldering irons- electro- 
static tip potential. Static electricity can 
be set up in an ordinary soldering tip 
and can be transferred to the compo- 
nent to be soldered when the tip is 
placed next to one of its leads. If the 
electrostatic potential is high enough 
and the MOS device is unprotected, its 
delicate gate structure will be de- 
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stroyed. The solution to this problem is 

to place the tip at ground potential so 
that static charges do aot have a 

chance to accumulate. Several manu- 

facturers now produce special solder- 
ing irons whose heater/ tip assemblies 
are grounded. These units are readily 
identifiable by their three -conductor 
NEMA plugs for insertion into three -con- 
ductor power sockets. 

Another source of potential trouble is 

peculiar to a certain type of soldering 
iron. Some of the more sophisticated 
soldering implements (most of them 
soldering stations) feature automati- 
cally controlled tip temperature. These 
implements employ some type of heat 
sensing and closed -loop feedback con- 
trol to gate power to the heating ele- 
ment. This allows the control circuit to 
compensate for variations in the 
amount of heat being drawn from the 
soldering tip and keep the tip at a con- 
stant temperature. The switching action 
of some controlled- output soldering im- 

plements can generate voltage spikes 
which can be transmitted to a 

adversely affect a MOS device. So 
manufacturers, such as Ungar, have 
designed their controlled- temperature 
soldering stations and irons in such a 

way that voltage spikes are kept to a 

low value. 

OK Machine & Tool 
HSU -30 Hobby -Wrap 

tool strips (right) 
wraps, and unwraps 

(above) wire. 

Cordless Irons. All of the soldering 
irons discussed so far rely on ac power 
cords. However, there are times when it 

is inconvenient to be tied to a 117 -volt 
line. Here, a cordless, battery- operated 
soldering iron serves well. These com- 
pact, hand -held tools employ recharge- 
able NiCd batteries as a power source. 
Recharging is done automatically when 
the iron is placed in its recharger /stand 
(assuming the charger is plugged into 

an ac outlet, of course). 
In operation, the tips come up to 

working temperature in five to eight 
seconds and cool off to ambient tem- 
perature in one minute or so. They can 
be used to make the same kinds of 
solder connections that pencils do. 

The number of solder connections 
able to be made before recharging is 

required varies according to a particu- 
lar model. Typically, about 125 or so 
soldering connections can be made on 

one charge. For a standard iron, a typi- 
cal charging interval of approximately 
14 hours is needed to return the cells to 
full strength. There are quick- charge 
irons, however, that require only one 

hour. Others take three or four hours. 
Many optional tips for battery-pow- 
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Continental Specialties 
Proto Board 113. 

Ungar .50 DK 
desoldering 
implements. 

Heathkit Model GH -17 
soldering statio'. 

GC Electron ics 
Model 22 -306 

Deluxe Soldavac 
desoldering tool. 

ered irons, all differing in shape and 
size, can be snapped into the bodies. A 

light is often built into the case of the 
iron to illuminate the work area whenev- 
er battery power is applied to the heat- 
ing element. 

It is obvious that there are many dif- 
ferent types of soldering irons avail- 
able. Some are better suited for a par- 
ticular kind of soldering job than are 
others. An experimenter who works 
only with printed circuit boards will find 
that a soldering pencil (especially a 

modular one) will be adequate for most 
(if not all) of the soldering connections 
he has to make. Someone who builds 
projects employing coaxial connectors 
and heavy -gauge wiring will need a 

higher -power soldering gun. Another 
person will find a cordless soldering 
iron an invaluable implement for work 
far from ac outlets.The choice is often 
easy for hobbyists with broad electron- 
ics interests. They own one of each. In 

fact, many hobbyists have more than 
one modular pencil body so that much 
tip switching is avoided. 

Solder. No solder connection can be 
made without solder. The most common 
type of solder used in electronic work is 

an alloy consisting of 60% tin and 40% 
lead. This alloy is drawn into a hollow 
wire whose center is filled with an 
organic paste -like material called rosin. 
The resulting product is known as "60/ 
40 rosin -core solder." It is completely 
molten when heated to approximately 
375 °F (190 °C) and solidifies as it 

cools. If conditions are right, it will form 
a rigid, conductive bond with the metals 
to which it has been applied. 

There are other solder alloys con- 
taining different proportions of tin and 
lead that are sometimes used in elec- 
tronics work. The eutectic alloy of tin 
and lead, that mixture having the lowest 
melting point, is 63/37. It melts at 361° 
F (183° C) and is used in applications 
where applied heat must be kept to as 
low a level as possible. An equal mix- 
ture of tin and lead, called 50/50 sold- 
er, is completely molten at 415 °F 
(213° C), while a 40/60 tin /lead alloy 
has melted completely by the time it 

attains a temperature of 455° F (235° 
C). The latter two alloys are not used 
very often in electronics work today 
because their higher melting tempera- 
tures require more heating of the solder 
joint, which might damage heat- sensi- 
tive semiconductors. 

For almost all electronics work, 60/ 
40 rosin -core solder should be used. 
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This alloy is available in wire form in 

several gauges. Thinner gauges are to 
be preferred over thicker ones. For 
general -purpose soldering, 18 -gauge 
wire solder is a good choice. Close 
printed- circuit work calls for the use of 
No. 20 or 22 solder. Finely drawn solder 
is not only easier to position above a 

connection on a densely packed board, 
but also requires less heat for the for- 
mation of a given joint. This is true 
because fine solder sinks away less 
heat into the roll of solder than do thick- 
er gauges. 

To allow solder to form a good joint, 
rosin flux must be applied to the con- 
nection. The flux is available separate- 
ly, as well as imbedded in wire solder. 
Even with the latter, its a good idea to 
have extra flux on hand so that some 
can be added to a stubborn joint that 
won't readily accept solder. Flux is 

needed to scrub away the microscopic 
film of oxides on the surfaces of metals 
to be soldered, and it forms a protec- 
tive film that prevents reoxidation while 
the connection is heated to the point at 
which the solder melts. 

For applications other than electrical 
wiring, solders with acid fluxes are 
available. However, the acid is highly 
corrosive and will damage both electri- 
cal components and wiring. Accord- 
ingly, it should never be used in elec- 
tronics applications. 

Other Soldering Tools. Very useful in 

soldering work is a small hand tool 
called the soldering aid. It consists of a 

plastic or wood wand with a pointed 
metal tip at one end and a notched 
metal tip at the other. The blunt end of 
the aid is used to clear solder from 
holes in pc boards and from solder 
lugs. The notched end can be used to 
make right -angle bends in components 
leads, to hold leads and wires while the 
solder joint is made, and to pry leads 
away from pc boards and lugs during 
desoldering operations. There are sev- 
eral other soldering aids available, 
each with different types of tips (metal 
brushes, reamers, scrapers, etc.) 
suited for a specific task. 

To protect heat -sensitive compo- 
nents during soldering, heat sinks are 
required to divert potentially damaging 
heat from delicate components. A set 
of alligator clips or commercial clip -on 

heat sinks made for this purpose can 
be used. They are clipped onto compo- 
nent leads while the soldering job is 

accomplished. 
Those who work with printed circuit 

or perforated boards will find a so- 
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called "third hand" circuit -board holder 
a valuable aid. This type of device 
usually includes a pivoting head that 
can rotate to just about any desired 
angle to facilitate soldering. 

Desoldering Equipment. On those 
occasions when a component must be 

replaced or a circuit rewired, desolder- 
ing must be performed. There is a 

whole series of desoldering implements 
and aids available to today's electron- 
ics hobbyist. Most rely on either vacu- 

um or capillary action to remove the 
solder after it has completely melted. 

A common desoldering tool that 
employs the vacuum principle is a rub- 

ber suction bulb with a Teflon tip. The 

bulb is employed in the following man- 

ner: A soldering iron is applied to the 
connection to be undone until the solder 
has melted completely. Then the bulb is 

squeezed and its tip butted up against 
the solder joint. The bulb is allowed to 
expand quickly, creating a mild vacuum 
which draws the molten solder up into 

the bulb. Another vacuum type uses a 

spring -loaded plunger. 
The other method of removing solder 

is to employ capillary action. If a copper 
braid is placed over the solder to be 

removed and a soldering iron placed 
over it, the solder will melt and be 

drawn up by the wicking action of the 
copper braid. Specially constructed 
braids are available for this purpose. 

Removing multi -lead components 
such as ICs presents a special prob- 
lem. If the component to be removed is 

still functional, it must be unsoldered 
quickly lest it be damaged by heat. 
Alternatively, if the device is defective, 
it must be removed fairly quickly or else 
printed- circuit foil conductors might be 
lifted from the board by excessive heat. 
The solution to this problem is to 
employ specialized devices. These 
might be a special DIP -shaped solder- 
ing iron tip and a spring -loaded IC 

extractor tool. The tool is placed above 
the IC to be removed and locked into 
position. The special tip is then 
mounted on the heating element of a 

modular iron. When the tip is hot, it's 
applied to all the dual -inline IC's pins on 

the foil side of the board. The extractor 
tool lifts the IC off the board as soon as 
the solder holding it melts. There are 
desoldering tools available for use with 
other IC and transistor cases. 

The final item we will mention with 
respect to solder is flux remover. 
Although rosin flux is not very corrosive 
and can usually be left on a circuit 
board with no ill effects, there are some 

purists who insist on removing all of it. 

The circuit board can be scrubbed with 
a toothbrush and an organic solvent like 
Toluene to remove flux, or it can be 
sprayed with a product such as GC 

Electronics No. 22 -270 Flux Remover & 

Cleaner Spray. 

Printed-Circuit Aids. For those who 
intend to make their own printed- circuit 
boards, special items are needed for 
layout and fabrication. If pc foil patterns 
are to be taken from the page of a 

magazine, a kit like GC Electronics' Lift 
It (No. 22 -326 or 22 -318) is ideal. 
Those who are designing complex 
boards from scratch might choose to 
employ Bishop Graphics or similar pc 
materials and photosensitizing com- 
pounds to produce sharp, detailed foil 
patterns. A glass or plastic pan, 

etchant solution, rubber gloves, blank 
boards, a heat lamp, a thermometer, 
and a small drill will also be needed. 

Complex circuit boards are best pro- 
duced by means of photographic tech- 
niques employing master artwork or the 
copying of etching and drilling guides 
published in magazines. Simple boards, 
however, can be fabricated by the 
direct application of etchant- resist ink 

by means of a felt -tip pen made espe- 
cially for this purpose. Whichever 
means is employed to produce a 

printed- circuit board, it should be pre- 
pared to accept solder well. One item 

that's well suited for this application is 

a nonmetallic scrubbing pad such as 
the Scotchbrite pad. It can be used to 
remove etchant resist from the board 
prior to drilling as well as to remove 
oxidation from foil. 

Wrapping Wire Equipment. A fairly 
new method of making connections 
between points in a circuit is the wrap- 
ped -wire technique. This involves tight- 
ly wrapping the stripped ends of a wire 
around square (usually 0.025-by- 0.025- 
inch or 0.6- by- 0.6 -mm) terminal posts. 
Wrapped -wire connections are quickly 
and inexpensively made, and are used 
most often in digital circuits assembled 
on perforated board. 

There are many tools available to 

those who want to assemble projects 
using the wrapped -wire construction 
method. These include a manual, multi- 

function tool that strips insulation from 
No. 30 wrapping wire, makes a modi- 

fied wrapped -wire connection (which 
adds about 11/2 turns of insulated wire to 
enhance mechanical stability), and un- 

wraps the wire when a connection is to 

be changed or removed. 
(Continued on page 62) 
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ITEM NO. CMOS SAFE 

"' IC INSERTION/EXTRACTION KIT 
MOS -1416 14 -16 CMOS SAFE INSERTER 

EX -1 14 -16 EXTRACTOR 
KIT INCLUDES MOS -2428 24 -28 CMOS SAFE INSERTER 

EX -2 24 -40 CMOS SAFE EXTRACTOR MOS -40 36-40 CMOS SAFE INSERTER 

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

PHONE 12121 994 6600 TELEX NO 125091 

a iN U.B.A. 

MOS-2428 

PATENT PENT, NC. 

WK -7 I COMPLETE IC INSERTER /EXTRACTOR KIT 

INDIVIDUAL COMPONENTS 

$29.95 

MOS -1416 14 -16 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS -2428 

- 
24 -28 PIN MOS CMOS SAFE INSERTER $ 7.95 

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

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

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

MARCH 1980 
CIRCLE NO. 43 ON FREE INFORMATION CARD 

61 

www.americanradiohistory.com

www.americanradiohistory.com


(Continued from page 60) 

Besides the manual wrapping -wire 
tools manufactured by OK Machine and 
Tool Corp., Vector Electronics Corp., 
and other companies, there are motor- 
ized tools available for wrapping -wire 
applications. One such motorized tool is 

the Model BW -2630 by OK Machine and 
Tool Corp. It's powered by two NiCd C 

cells (not included) and accepts one of 
two bits -one for No. 30 wire, the other 
for No. 28 or 26 wire. 

Besides a wrapping tool, there are 
several other items the hobbyist inter- 
ested in utilizing this construction tech- 
nique must have. The most obvious addi- 
tional one is wrapping wire. This special 
wire is available in a variety of colors 
and comes in spools or in packs of pre- 
cut lengths with stripped ends. Also nec- 
essary are IC sockets designed for 
wrapped -wire applications and perfo- 
rated circuit boards with holes of the 
proper spacing. 

Solderless Breadboards. Ideal for de- 
signing or experimenting with circuits is 

a solderless breadboard. This is a plas- 
tic block with arrays of holes spaced 0.1 

inch (2.5 mm). The block is mounted on 

a supporting structure and has embed- 
ded in it a series of electrical conductors 
which interconnect adjacent rows or col- 
umns of holes. These boards readily 
accept IC pins and the leads of other 
electronic components, allowing the 
hobbyist to build up a circuit with secure, 
reliable connections without having to 
resort to soldering or wrapping wire. 

A typical solderless breadboard is 

Continental Specialties' Proto Board No. 

103. This board has binding posts for 
ground and three supply or signal volt- 
ages and offers enough tie points for a 

fairly complex circuit. AP Products, in 

turn, offers three sophisticated bread- 
boards. These POWERACE models include 
power supplies and, depending on mod- 
el, logic indicators, one -shots, pulse 
detection, two -phase clock, and data 
switches. Among other companies offer- 
ing breadboard products are the OK 
Machine and Tool Corp. and the Heath 
Company. There are a large variety of 
finished breadboards available, ranging 
from simple units with perhaps two bind- 
ing posts to complex models with built -in 

fixed or variable regulated supplies, sig- 
nal generators, potentiometers, etc. 

Solderless breadboards are valuable 
design and experimenting aids that 
greatly facilitate circuit prototyping. No 

well- appointed electronics workbench is 

complete without one! 

Wire Cutters and Strippers. We now 
move into the area of hand tools 
designed for the manipulation of electri- 
cal wires. Before a wire can be sol- 
dered, wrapped, or a connector crimped 
onto it, it must be cut to length and its 

insulation removed. 
The most popular implement used to 

cut electrical wires and the leads of 
electronic components is the diagonal - 
cutting pliers, usually called diagonals or 
dykes. The diagonal cutters intended for 
electronics applications should be used 
only to cut soft metal conductors -nev- 
er to cut iron or steel wire. 

The size of the diagonals to be used 
is determined by the diameter of the 
wires to be cut. Cutters up to 5 inches 
long are often employed in electronics 
applications. Any cutters chosen should 
be made of high -quality tool steel so 

that they will make a sharp, clean cut. 
The tips of the cutters should be tapered 
to allow the user to reach a particular 
wire in a crowded area. Cutter jaws 
should be very well aligned so that cut- 
ting edges meet squarely and allow little 
or no light to pass through when held 
together. Cutter action should be 

smooth and clean. 
There are, too, a wide variety of spe- 

cialized cutters -tip cutters, end nip- 
pers, etc. -that are handy to have if the 
budget allows. Diagonal cutters can, if 

used with care, be employed to strip 
insulation from wires. Also suited for this 
purpose is the familiar, inexpensive, yel- 
low- plastic -handled wire cutters / strip- 
pers. The object of wire stripping is to 
remove insulation from the wire without 
nicking or cutting the conductor. 

Far more convenient than traditional 
wire cutters /strippers are precision, au- 

tomatic strippers. Although such tools 
are expensive, they can be real timesav- 
ers when there's a lot of point -to -point 
wiring to be done. 

Sometimes a situation arises where 
insulation is to be added to a wire or 

wire splice. Although PVC (not cloth!) 

electrical tape can be used for this pur- 

pose, heat -shrink tubing is far more con- 
venient. It is composed of a special 
plastic material which contracts when 
heated to a relatively high temperature. 
Heat -shrink tubing comes in a variety of 
lengths and diameters to suit any num- 

ber of applications. There is even heat - 
shrink electrical tape available for a 

really tight fit. 

Pliers. One of the most commonly used 
class of tools is pliers. In electrical work, 
needle- and long -nose pliers are neces- 
sities. Mechanical work, on the other 
hand, often involves the use of slip -joint 
or gas pliers. 

Frequent tasks for long -nose pliers 
include holding wires in place during sol- 
dering, acting as a heat sink to protect a 

delicate component, bending component 
leads to fit mounting holes on a circuit 
board, and pulling wires through a panel 
or chassis hole. 

Such pliers are available in a wide 
range of sizes and configurations. A 

small size (about 4.5 inches) with a long, 
thin nose is best for electronics applica- 
tions. A single pair of longnoge pliers is 

adequate for most jobs, but having sev- 
eral on hand can simplify a task. 

Alignment Tools. If a hobbyist intends 
to work on communications projects, he 
should have a set of alignment tools on 

hand. Among the items in this category 
are a neutralization tool (a plastic or 
wooden tubular holder with a small metal 
blade inserted in one end), a nonmetallic 
screwdriver, and a plastic hexagonal 
slug -alignment tool. Most alignment 
tools are nonmetallic and fairly long in 

size. Using a nonmetallic tool enhances 
safety because of the tool's insulating 
property. It also prevents disturbance to 
sensitive r -f circuits that can be detuned 
merely by bringing a metal tool near fre- 
quency- determining devices. Similarly, 
the use of a long alignment tool mini- 

mizes the effects of hand capacitance. 
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Tools For 
Mechanical Work 

Drivers. This category includes screw- 
drivers and nut drivers. Both are 
extremely important to the mechanical 
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QUARTZ LOCKED MICROPROCESSOR 
CONTROLLED 

AUTO ------ 

Up 
TUNING 

poWEF 

Breakthrough 
is a word that Realistic 
uses very very very rarely. 
But nothing else describes our 
new STA -2200 all - digital receiver. 

Could Radio Shack have scooped its peers (like Pioneer, Technics and Kenwood) in technology 
as well as features? Before you buy a conventional receiver that may be old- fashioned 

before 1980 is over, you can see what's really new at any of our stores. And decide for yourself! 

The Computerized Tuner. Quartz -locked, micro- 
processor- controlled digital synthesis circuitry ends 
mechanical tuning errors and problems. No dial, no 
knob, no tuning meters. Instead, bright fluorescent 
digits display each station's frequency with absolute 
accuracy. Computer -type "feather- touch" tuning auto- 
matically scans up or down the FM and AM bands. Or 
you can select manual tuning. Store any six FM and 
any six AM stations in the microprocessor memory for 
instant recall. Even command the receiver to sample 
the stations in the memory, then touch -select the pro- 
gram of your choice. There's also battery back -up 
memory protection, Dolby* FM noise reduction, LED 
signal level indicators, and dual- sensitivity muting. 
And the display "off" is a quartz clock. 

The High -Technology Amplifier. The Realistic 
STA -2200 uses a new generation of power transistors 
called MOSFETs. Their ultrahigh -speed operation 
brings you stunningly accurate sound reproduction 
through superior linearity, superior slew rate and in- 
audible TIM. They are more reliable than ordinary tran- 
sistors and generate less heat. The amplifier features 
go on and on. 11 -step bass and treble controls with 
turnovers for controlling ranges below 150 Hz and 
above 6 kHz. Tone control defeat. Hi -MPX filter. Mon- 
itoring and dubbing controls. And more. Power is 60 
watts per channel into 8 ohms, 20- 20,000 Hz, with no 
more than 0.02% THD. And one more thing: it's made 
by the same company that makes the breakthrough 
TRS -80'M mlicrocomputer. 

STA -2200 is 599.95. at participating stores and dealers, price may vary. 'TM Dolby Laboratories. 

Radie ShaeK 
The Nationwide Supermarket of Sound" 
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work ancillary to personal electronics 
hobby activities. 

There are two basic types of screw- 
drivers -blade and Phillips. A typical 
electronics project will employ a dozen 
or more screws to fasten circuit boards, 
terminal strips, etc., to the chassis or 
enclosure. Therefore, a complement of 
screwdrivers must be kept on hand. 

Blade screwdrivers come in a great 
number of sizes. A minimum of three 
should be at hand for electronics work, 
with the following blade sizes: 1/8 inch; 

3'16 to 1/4 inch; and 5/16 inch or larger. If 

possible, a larger selection of blade 
screwdrivers should be maintained. 

There are several "specialty" screw- 
drivers which are not necessary, but are 
on occasion very handy. One is a "stub- 
by" screwdriver with a short shaft. It's 
very useful in tight quarters. In really 
tight situations, an offset screwdriver 
can be especially helpful. Another useful 
"specialty" screwdriver is one that 
holds a screw against the blade of the 
driver. The Stanley Works makes such a 

device, called the "Screwstart", which 
can be added to an existing driver. 

Phillips screws, those with star - 
shaped holes in their heads as opposed 
to straight slots, are often found in elec- 
tronic equipment. Phillips screwdrivers, 
like many other hand tools, come in a 

variety of sizes. There are four standard 
points, No. 1 through 4. The star -shaped 
hole in a Phillips screw and the tip of a 

Phillips driver must fit together properly 
so that the walls of the screw head or 

the tip of the driver or both will not be 
damaged. In electronics work, No. 1 and 
No. 2 Phillips drivers are those usually 
employed. 

One way to satisfy screwdriver re- 

quirements is to buy a driver set contain- 
ing a handle into which any of several 
driver shafts can be inserted, such as 
Xcelite's Model CK -5 driver set. Each of 

the shafts is doubled- ended, yielding 
two different tips on each shaft. 

Nutdrivers are like screwdrivers ex- 

cept that they fit nuts instead of screw - 
heads.They are very useful in mounting a 

nut on a captive threaded stud and in 

holding a nut while its screw is being 

tightened. (A pair of pliers should not be 

used to hold hex- or square -head 
screws.) Nutdrivers are available as 

individual drivers with separate handles, 
as individual driver shafts that plug into a 

common handle, or as individual sockets 
that plug into a universal handle /shaft 
combination. There are master driver 
sets available that include nutdriver 
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shafts, slotted screwdriver shafts, and 

Phillips screwdriver shafts. 
Nutdrivers are available with either 

solid or hollow shafts. The major advan- 
tage to hollow -shaft drivers is that they 
allow the user to keep a grip on the nut 

even though the screw on which the nut 

is mounted is protruding. Stubby nutdriv- 
ers are handy when work is to be done in 

tight places. These can be bought in 

sets that include a large slip -on handle 
that multiplies torque. Extra -large nut 

drivers permit the installation of potenti- 
ometers and rotary switches without 
risking damage to the control panel. 

Selecting Drivers. As in the case of 
pliers, cutters, and other hand tools, 
there are many, many companies manu- 

facturing drivers. It is better and more 
economical in the long run to buy high - 
quality tools than so- called "bargains." 
How can the electronics hobbyist tell 
that the tools he is thinking of buying are 
of high quality? Here are a few things to 
look for. 

The handles should be sturdy, made 
of heavy -duty plastic, and preferably 
have rubber grips for comfort. Tool 
shafts should be deeply and firmly 
embedded into handles in the case of 
individual drivers (as opposed to plug -in 

sets). The shafts of plug -ins should lock 
firmly into place when inserted in the 
master handle. Tools should have shafts 
of tempered, plated steel and have 
ground tips. They should be well -bal- 
anced and comfortable in the hand. Per- 

haps the easiest way to choose high - 
quality tools is to stick with established 
names such as Xcelite, Stanley, Vaco, 
Channellock and Sears Craftsmi n. 

Allen Wrenches and Miniature Driv- 
ers. Many control knobs have small Al- 

len or slotted setscrews. To install or 
remove such knobs, a set of Allen 
wrenches and miniature screwdrivers 
should be kept on hand. There are other 
uses for miniature tools, especially in 

such fields as remote control modeling, 
model railroading and slot -car racing, 
and the fabrication of miniaturized elec- 
tronic projects. Performing such work 
when equipped with a precision minia- 

ture tool set is so much easier that the 
purchase of such a set is well justified. 

One of the big names in miniature 
precision tools is Moody Tools, Inc. (42- 

60 Crompton Avenue, East Greenwich, 
RI 02818). Jensen Tools & Alloys is 

another, with a host of precision tools, 
including many tool kits (1230 So. Priest 
Dr., Tempe, AZ 85281). 

Wrenches. There are several types of 
wrenches that the electronics hobbyist 
will need from time to time. Among them 
are the open -end wrench, the box 
wrench, and the plier wrench or "vise - 
grips" tool. 

Open -end wrenches are used primari- 
ly on the large hexagonal nuts that 
secure switches and controls to project 
panels (actually, a large nut driver is 

better suited for this application) and to 
operate chassis punches. The box 
wrench has similar applications but has 
the advantage of completely enclosing 
the nut, thus eliminating the danger of 
slippage that can mar a finished front 
panel. Box wrenches are not essential, 
but are handy to have around if the 
workbench budget permits. 

The plier wrench or "vise- grips" is a 

tool that is not found on every electron- 
ics workbench, but it should be. Not only 
is this an excellent tool for applying 
brute torque to the task of turning bolts, 
nuts and shafts, it can also serve as a 

restraining tool and as a "third hand" for 
holding small parts, circuit board assem- 
blies, etc. A pair of vise -grips can be 
adjusted for a given jaw opening and has 
a locking lever and in some cases a 

separate unlocking lever for quick- action 
clamping and release. Vise -grips come in 

several sizes, but a 10 -inch model is suffi- 
cient for most workbench applications. 

Metal- Working Tools. Experimenters 
who mount their projects in metallic 
enclosures will need an assortment of 

metal- working and metal- finishing imple- 
ments. A hacksaw is used to cut large 
and irregular- shaped chassis holes, to 
trim control shafts, to cut off brackets, 
etc. Most hacksaws are adjustable so 

that they can accept blades of several 
different lengths. More important than 
blade length, however, is coarseness. 
The number of teeth per unit length 

determines blade coarseness. For gen- 

eral- purpose work, a hacksaw blade 
should have between 14 and 18 teeth 
per inch. A relative of the hacksaw, the 
"coping saw," has a thin blade and is 

very handy when cutting curved and 

irregular- shaped holes. 
Metal shears allow the hobbyist to 

cut sheet metal for chassis, brackets, 
shields and other items. Chassis 
punches take much of the drudgery out 

of cutting large holes in chassis and 

panels for meters, connectors, sockets, 
etc. Chassis punches, which are manu- 

factured by such companies as Green- 

lee Tool and GC Electronics (both in 

Rockford, IL), come in a variety of 
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BUY ONE of these 
great professional books and 

GET ONE FREE 
(values up to $60.00) 
when you join the 
COMPUTER 
PROFESSIONALS' 
BOOK CLUB 

Choose any one of these books at the special club discount, and 
select any other as your gift Free of Charge when you enroll: 
AUTOMATIC DATA PROCESSING HANDBOOK 

Edited by The Diebold Group, Inc. 
16 8/075 Pub. Pr., $38.95 Club Pr., $25.75 

PROGRAMMING LANGUAGES By A. B. Tucker, Jr. 
654/158 Pub. Pr., $22.00 Club Pr., $1 &50 

MINICOMPUTER SYSTEMS, 2nd Ed. By R. H. 
Eckhouse 
7871026 Pub. Pr., $21.95 Club Pr., $18.50 

MICROCOMPUTERS /MICROPROCESSORS: 
Hardware, Software & Applications By J. L. 
Hilburn & P. N. Julich 
7711499 Pub. Pr., $22.50 Club Pr., $16 50 

MICROPROCESSOR APPLICATIONS MANUAL 
By Motorola, Inc. 
4351278 Pub. Pr., $38.00 Club Pr., $26.50 

THE 8080A BUGBOOK: MICROCOMPUTER IN- 
TERFACING AND PROGRAMMING By P R. 
Bony, D. G. Larsen & J. A. Titus 
783/845 Pub. Pr., $9.95 Club Pr., $8 45 

MICROCOMPUTER -BASED DESIGN By J. Peat - 
man 
4911380 Pub. Pr., $26.50 Club Pr., $18.95 

DATA BASE DESIGN By G. Wiederhold 
701130X Pub. Pr., $24.50 Club Pr., $18.25 

PRINCIPLES OF INTERACTIVE COMPUTER 
GRAPHICS, 2nd Ed. By W M. Newman & R. E 

Sproull 
463/387 Pub. Pr., $24.95 Club Pr., $19.95 

PROGRAMMING FOR MINICOMPUTERS By J. C. 
Cluley 
785/49X Pub. Pr., $17.50 Club Pr., $13.50 

REAL -TIME PROGRAMMING WITH MICRO- 
COMPUTERS By R. C. Turner 
786/372 Pub. Pr., $16.95 Club Pr., $13.95 

MEMORY DESIGN: Microcomputers and Main- 
frames By Electronics Magazine 
1911549 Pub. Pr., $18.50 Club Pr., $15.50 

Why YOU should join now! 
BEST BOOKS IN YOUR FIELD -Books are selected from a wide 

range of publishers by expert editors and consultants to give you 
continuing access to the latest books in your field. 

BIG SAVINGS- Build your library and save money too! We guaran- 
tee savings of at least 15% off publishers' list prices on every book. 
Usually 20 %, 25% or even higher! 

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

CONVENIENCE -14 times a year you receive the Club Bulletin 
FREE, fully describing the Main Selection and alternate selections. 
together with a dated reply card. If you want the Main Selection, you 
simply do nothing -it will be shipped automatically. If you want an 
alternate selection -or no book at all -you simply indicate it on the 
regular reply card and return it by the date specified. You will have at 
least 10 days to decide. If, because of late mail delivery of the Bulletin 
you should receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four books 
(including your first selection) over a two -year period. 

r 

HOW TO DESIGN AND BUILD YOUR OWN CUS- 
TOM TV GAMES By D. L. Heiserman 
788'585 Pub. Pr., $14.95 Club Pr., $11.95 

HANDBOOK OF OPERATIONAL AMPLIFIER 
CIRCUIT DESIGN By D. F Stout, edited by M 
Kaufman 
617197X Pub. Pr., $29.95 Club Pr., $17.50 

ANALOG SYSTEMS FOR MICROPROCESSORS 
AND MINICOMPUTERS By R. H. Garrett 
78 &496 Pub. Pr., $18.95 Club Pr., $14.95 

ENCYCLOPEDIA OF COMPUTER SCIENCE 
Edited by A. Ralston & C. L. Meek 
769í01X Pub. Pr., $60.00 Club Pr., $39.95 

MICROPROCESSOR AND MICROCOMPUTER 
SYSTEMS By G. V. Rao 
783/659 Pub. Pr., $24.50 Club Pr., $19.50 

THE Z -80 MICROCOMPUTER HANDBOOK By W. 
Barden, Jr. 
784/914 Pub. Pr., $8.95 Club Pr., $7.60 

Computer Professionals' Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 
Please enroll me as a member and send me the two books indicated, billing me for my fast 
selection only at the discounted member's price, plus local tax, postage and handling. If 
not satisfied, I may return the books within 10 days and my membership will be conceled. I 

agree to purchase a minimum of 3 additional books during the next 2 years as outlined 
under the club plan described in this ad. Membership in the club is continuous bu' 
cancellable by me any time after the four book purchase requirement has been fulfilled. 

Write Code # of Write Code # of 
FREE selection here FIRST selection here 

Orders from outside the U.S. must be prepaid with international money orders in U S. 

dollars. 

Charge my L] VISA MASTER CHARGE' Exp. Date 

Credit.Card # *MC Bank # 

Signature 

Name 

Address 

City, State, Zip 

Corporate Affiliation 

This order subject to acceptance by McGraw -Hill. All prices subject to change without 
notice. Offer good only to new members. A postage and handling charge is added to ali 
shipments. P39430 J 
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shapes and sizes, and should be select- 
ed for the types of holes that might have 
to be made. 

A metal nibbling tool can be used to 
make just about any needed chassis or 
panel opening. This tool starts at a pre - 
drilled hole and is guided along the area 
to be cut out, taking bite -size chunks out 
of the metal as it is moved along. Cutting 
a large hole in a piece of sheet metal 
can be a tedious procedure with a nib- 
bling tool, but the nibbler will provide 
good results if care is taken in using it. 

Drills. Perhaps the most commonly 
used metal- working tool from the elec- 
tronics hobbyist's point of view is the 
electric drill. A drill for the electronics 
workbench should have a chuck capac- 
ity of 1/4 or 3/8 inch (6.4 or 9.5 mm) and 

should have variable -speed control. 
(Slow speeds are ideal for starting holes 
and for drilling through soft materials.) 

The drill should also have either a 

three -conductor power cord and a metal 
body or a two- conductor cord and a dou- 
ble- insulated plastic body. Its motor 
should be rated at a minimum of 1/4 

horsepower. For maximum user comfort, 
the drill should fit comfortably in the 
hand and should be well balanced. 

The piece of metal that does the 
actual cutting of the material being 
drilled is called a drill bit. There are two 
general classes of drill bits -those 
composed of carbon steel and those 
composed of tungsten -molybdenum 
steel. The latter is called "high -speed 
steel" and is used in the manufacture of 

high -speed drill bits. Because of their 
superior cutting and wearing character- 
istics, high -speed bits are the clear 
choice for the electronics hobbyist. The 
most economical way to purchase an 

array of high -speed drill bits is in a set 
that includes units with diameters rang- 

ing from approximately 3'32 inch (2.4 mm) 

to 114 or 31s inch (6.4 or 9.5 mm). 

Ancillary items for drilling and other 
metal work are a center punch, a ball - 

peen hammer, a reamer, a heavy -duty 
bench vise and a set of files. 

At least one centerpunch is needed to 
make indentations in the material to be 
drilled at the exact centers of the holes 
to be made. These indentations will pre- 
vent the bit from wandering around the 
surface when first brought up to speed. 

A reamer is used to enlarge holes in 

sheet metal, and can also be used to 
remove burrs around the perimeter of a 

freshly drilled hole. General -duty work 
calls for a 1/2 -inch (1.3 -cm) tapered 
reamer. A heavy -duty bench vise will be 
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Moody Tools 
miniature precision tools. 
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Xcelite Model 99 -PR driver set. 

Xcelite Model PS -89 Allen drivers. Crescent Tool 
adjustable 
offset wrench 

Many small tool sets include torque- multiplying handle. 

Wiss metal 
shears. Stanley Screwstart@ screw holder. 

Wahl Model 6500 PC drill attachment 
for Isotip soldering irons. 
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needed if a lot of metal working will be 
done. It is very useful in holding chassis 
and other items as they are drilled or 
sawed. The jaws of the vise should be at 
least 2 inches long, and the vise should 
be a swivel unit which rotates in the 
horizontal plane. This will allow its jaws 
to form any desired angle with respect 
to the edge of the workbench. 

At least four files should be kept on 
hand for metal work. Round, half- round, 
and "rat- tail" files are especially useful 
in opening up a hole or deburring. Most 
electronics metal work involves alumi- 
num chassis. Because aluminum is rela- 
tively soft, coarse files are the best. 

Miniature Power Tools. Hobbyists 
who do a lot of printed- circuit work will 
find most power tools to be too big and 
unwieldy. The answer to their problem is 
a miniature electric hand drill designed 
especially for pc applications. Among 
the companies that make such tools are 
Micro Electronics Systems, Weller, Dre- 
mel, and the Wahl Clipper Corporation. 

Those printed- circuit enthusiasts who 
already have a Wahl "Isotip" cordless 
soldering iron will no doubt be interested 
in Wahl's Model 6500 PC Drill attach- 
ment. This unit plugs into the body of the 
soldering iron and converts it into a bat- 
tery- powered electric drill with a No. 56 
bit and an operating speed of 10,000 to 
12,000 rpm. Wahl also makes special- 
ized Electronics Technician Drills with 

ENGLISH NUT DRIVER SET 
1t/lt' v. >1 Tr 

srw 

Stanley Model 61 -130 
nut driver set. 
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collet chucks designed specifically for 
pc applications. 

A good tool to use for circuit-board 
work is the Dremel Moto Tool high- 
speed drill and grinder, which comes in 

models ranging from the general -pur- 
pose Model 260 to the heavy -duty, vari- 
able Model 380. Light in weight, the tool 
is easy to handle and accepts drill bits 
ranging from No. 80 to No. 30, depend- 
ing on which of three chuck collets is to 
be used. 

Another flexible hand -held power tool 
is the Weller Model 651K variable - 
speed Mini -Shop Kit. This kit includes a 

handheld power tool and a whole 
complement of drilling, grinding, polish- 
ing, sanding and cutting attachments. 
Such mini -tools are not for everyone, but 
those who do a considerable amount of 
close circuit -board work wouldn't be 
without one. 

In Conclusion. Hands -on personal 
electronics calls for a work area 
stocked with a considerable assortment 
of tools, test equipment, hardware, etc. 
Some items are absolutely necessary; 
others are convenient and enhance work 
efficiency. Many implements can be 
found in any well- stocked hardware 
store. Others are specialty items that 
must be obtained from more exotic 
sources. Look into your needs now so 
that your future electronics work will be 
more enjoyable to pursue. 

Crescent Tool 
adjustable wrench set. 

THE MEAN 
LITTLE KIT 

New compact 24 -piece kit of electronic 
tools for engineers, scientists. technicians, 
students, executives. Includes 7 sizes 
screwdrivers, adjustable wrench, 2 pair 
pliers, wire stripper, knife, alignment tool, 
stainless rule, hex -key set, scissors, 2 flexi- 
ble files, burnisher, miniature soldering 
iron, solder aid, coil of solder and de- 
soldering braid. Highest quality padded 
zipper case, 6 x 9 x 13/4 inside. Satisfaction 
guaranteed. Send check, company pur- 
chase order or charge Visa /BankAmeri- 
card or Mastercharge. We pay the shipping 
charges. 
JTK -6 Tool Kit 578.00 

FREE CATALOG 
128-pages of hard-to-find 
precision tools. Also con - 

taines 5 pages of useful 
'Too: Tips" to aid in tool 
-,election. Send for your 
tree copy today! 

JENSEN TOOLS INC. 
1230 5. PRIEST DR. - TEmpE, AZ. 85281 
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..1/44"Qp' FROM 
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I. 

PROGRAMMABLE 
PRESET LEAD SYNTHESIZER 

2 exponential VCO's wit, Sync. 
Noise source 
24 dB /octave low pass VCF 
Wide range LFO 
Wide range ADSR envelope generator 
3 octave digital keyboard 
16 programmable presets with ni -cad battery 
backup 
Preset data and address port provided. 
Liberal patch over hardwire points 
QUESTIONS? How easy is it to assemble? 

How powerful and versatile? What are the in- 
terfacing details? The - ROTEUS USING! 
ASSEMBLY MANUAL sat answers these 
questions and many more. 

$10.00 refundable with purchase. 

No. 8750 PROTEUS KIT $399.00; 
Assembled $499.00 

SEW 

(shipped freight collect) 

( ) Send the 8750 kit, $399.00 enclosed. 
( ) Send the 8750 assembled, $499 enclosed. 
( ) TELL ME MORE, send the 8750 Assembly & 

Using manual, $10 enclosed. 
( ) Send FREE Catalog. 

Name. 

Address' 
City: State. Zip. 

BMA 34p, 1020 W. Wilshire BMA Electronics Okla. City, OK 73116 
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DX 
Listening 

CANADIAN CAPERS 

WHEN THEY have a choice, avid short- 
wave listeners usually prefer tuning in a 

country's domestic service (especially if it's 
in English), rather than the international ser- 
vice. Domestic relays on shortwave last for 
many hours, allowing foreigners to get essen- 
tially the same radio programming heard 
within the country. 

International services tailor their programs 
for a foreign audience, in repetitive blocks 
that are typically only 30 to 60 minutes long. 
International broadcasters believe it is part of 
their job to explain basic facts about their 
country; they assume their audience is basi- 
cally ignorant. So for example, the Voice of 
America usually tacks on a geographical 
locator when mentioning a certain state - 
"the midwestern state of Ohio" and so on. 

Despite the great overlap in culture 
between the USA and Canada, Radio Cana- 

By Glenn Hauser 

da International does the same thing: Nova 
Scotia has to be identified as an "Atlantic 
province." But such talking -down to an 
audience goes much deeper. Humor, for 
instance, is seldom broadcast; when carried, 
it is carefully screened or explained. CBC 
domestic radio generally has one or two 
Canadian comedy shows running, but to hear 
them one must tune in something besides 
Radio Canada International. 

For many years now, RCI has been the 
victim of its own misconceptions about how 
best to fulfill its mission with the limited 
resources available. A study showed that, to 
be effective, a high degree of redundancy 
must be introduced. (This may be true for 
distant target areas, but not for the country 
next door!) As a result, the same half -hour 
program (except for news updates and the 
Sunday DX- Digest) is broadcast to the USA 

HOLD IT! 
Anywhere you 
want it. 

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

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

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

fD A AVISE Dept. CE12 
2850 29th Street, Long Beach, CA 90806 
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four times each evening (five times in the 
summer), in the hope that at least one of the 
airings will reach all listeners. 

A secondary reason is the time -zone dif- 
ference. While this does introduce a conve- 
nience factor, it is absurd to assume that 
everyone listens to the radio only at 8 pm 
local time. The fact is that everyone in North 
America can hear all of the broadcasts with- 
out difficulty. 

Of course, it requires much more than half 
a man -hour to produce a half -hour program. 
But RCI could better serve its American 
audience by continuing to produce its special 
'for external use only' program and broad- 
cast it twice, liberating another hour (which 
ought to be in a one -hour block instead of two 
half -hour blocks) for re- broadcasting some of 
the best Canadian domestic radio programs. 
This would simply be a matter of juggling 
tapes and should involve very little additional 
production costs. 

RCI is constantly faced with budget prob- 
lems. An obvious solution would seem to be 
to relay more domestic programming and 
produce less original programming. The RCI 

staff would probably consider this a step 
backwards, an admission of defeat, while 
RCI listeners would welcome access to more 
Canadian domestic radio via powerful short- 
wave transmitters. 

What about the CBC Northern Shortwave 
Service? For many years, Americans have 
had an alternative to RCI. But the mission of 
the CBC NS is not to allow Americans to 
listen to CBC domestic radio. On the con- 
trary, its mission is to serve the few remaining 
isolated areas in the Canadian North where 
there is still no local radio and no satellite 
receiving terminals. 

The director of CBC NS revealed in an 

interview on RCI that the Northern Service is 

mainly concerned with reaching only 13,000 
people in northern Quebec, the native lan- 

guage of the great majority of whom is either 
Inuktituk or Cree. The fact that many CBC NS 

programs are still in English is considered a 

necessary evil, resulting from a limitation of 
resources necessary to produce program- 
ming mainly in Inuktituk and Cree. 

But CBC NS has been making progress. 
Little by little they have been systematically 
dropping English- language programs. Last 
year, among those to be dropped were: the 
last hour of "Morningside" on weekdays; the 
first third of "As It Happens ", and then all of 
it; "Booktime ", "Eclectic Circus ", and the 
weeknight entertainment strip at 8:04 pm 

local, which includes comedy, drama, nostal- 
gia and quiz shows. 

Americanization of Programs. Ironically, 
much of the time gained in this way has been 
given over to playing American -style country 
and western music, with native lyrics, which 
is undeniably popular among the Indians and 
Inuit, but is no more native to their cultures 
than Beethoven or Barbara Frum. Perhaps 
we should charitably consider this a remark- 
able effort by English Canada to cease 
imposing its cultural values on native 
peoples. In reality, it seems to be a case of 
"give 'em what they want," rather than "give 
'em what they need." 

I maintain that this trend is not progress, 
but serves to further isolate native peoples 
from some of the best aspects of western 
culture. An RCI spokesman maintains that it 
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is progress; and we are frequently reminded 
that the American audience is of no concern 
to the CBC NS. 

Fortunately, there is some hope that RC1 
will adopt some of the programs dropped by 
CBC NS. The RCI broadcast of "As It Hap- 
pens" (the weeknightly newsmagazine which 
inspired NPR's All Things Considered" in 

the USA) has become one of its most popular 
items. For the past several months, Rd's 
new director, Betty Zimmerman, has been 
reevaluating how RCI can best fulfill its mis 
sion with an inadequate budget, and carrying 
more domestic programs on shortwave is 
one of the options. 

RCI's own programs throughout the eve- 
ning are carried on from three to five frequen 
cies at once. By breaking away just one of 
these, an alternative programme of CBC 
domestic radio could be made available to 
U.S. listeners, while traditional RCI programs 
to be broadcast on the remaining channels. 

There is still another alternative for U.S. 
listeners: Tune in to CBC Radio on AM (in 
some cases, FM). Americans close enough 
to the border can get CBC Radio via a 
"clear" channel at night, and even closer to 
the border, they can be heard also in the 
daytime. These are the main ones: Halifax 
360, Moncton 1070, Montreal 940, Toronto 
740, Windsor 1550, Thunder Bay 800, Winni- 
peg 990, Regina 540, Calgary 1010, Edmon- 
ton 740, Vancouver 690. 

Unfortunately, CBC domestic radio itself is 
embarking on a trend in the wrong direction. 
Big changes are in store during the prime - 
time hours of 8 -10 pm as of March 31. Cur- 
rently, after the 4- minute 8:00 o'clock news, 
there is a different 25- minute entertainment 
program each night, followed by an hour and 
a half of a different musical style (quebecois, 
folk, country, rock, jazz). CBC programmers 
have now seen the (American) light and 
decided to take all this material and mix it up 
together into a two -hour magazine each 
weeknight, without any specific identity. In a 
way, that'll be a help to listeners like me, 
giving me two hours during which I can safely 
not listen to CBC. Little gems from "Dr. Bun - 
dolo's Pandemonium Medicine Show" may 
be in there somewhere, but damned if I'm 
going to sit though 10 hours to find it. 

Canada is inundated by American culture, 
including American radio and TV. It's a con- 
stant topic of concern, and moves frequently 
surface to Canadianize their own broadcast- 
ing services. This is certainly all to the good. 
Not only Canadians, but Americans are bom- 
barded with too much American -style pro- 
gramming in too little variety. 

But why doesn't CBC retaliate, by making 
an effort to get Canadian programming into 
the U.S.A.? An old- fashioned inferiority com- 
plex may be at work here: Canadians like to 
run down the efforts of CBC as second -rate, 
while tuning in to American (or American - 
style) commercial stations and networks in 
large numbers. 

The Grass Is Always Greener. Americans 
who have had a taste of noncommercial CBC 
Radio, a national network with block pro- 
gramming of classical concerts, book read- 
ings, science programs, children's programs, 
a weekly nationwide call -in, drama, documen- 
tary, comedy and satire -in other words, a 
well- rounded, intelligent radio service -are 
eager to hear more CBC Radio. 
MARCH 1980 

Reception of CBC NS on shortwave is not 
reliable, nor is it intended to be in the U.S.A. 
Two 250 -kilowatt transmitters in New Bruns- 
wick operate at half -power on a beam head- 
ing of 348° (almost due north), so we are 
lucky to hear anything at all, more or less off 
the side of the beam. The problem is com- 
pounded by the extremely conservative fre- 
quency policy of CBC NS. All their frequen- 
cies Suffer various degrees of interference, 
ranging from light to extreme, but no changes 
are ever made to improve the situation as far 
as reception is concerned. 

There is a final ray of hope for would -be 
American listeners to CBC Radio. Though 
certainly there are small numbers of hunters, 

hermits and nomads throughout the vast 
Canadian North not within range of a commu- 
nity radio station and without a dish to 
receive satellite service, it's questionable 
whether these people actually depend on 
shortwave while it is still available. Once that 
pocket of 13,000 shortwave -dependent 
people in northern Quebec is served by sat- 
ellite and local radio, CBC NS may consider 
its shortwave mission accomplished, and 
close down that portion of its effort. This 
would liberate two powerful transmitters for 
other uses. We can hope that at least one of 
them would be dedicated to dawn- to -mid- 
night broadcasts of CBC Radio toward the 
USA. It would serve us right. 

DÌSSTON 
RIDGID 

Millers 
Falls 

Rockwell 

6,000 
NAME BRAND ITEMS 

PROTO 

Buy direct from U.S. General's catalog and 
enjoy "Insider's Confidential" prices on hand tools, 
power tools, automotive tools, motors, handyman 
supplies -6,000 nationally advertised name brand 
items at rock -bottom prices. Save on all the famous 
names you know and trust - Stanley, Wìss, Disston, 
Skil, Kennedy, Lufkin, Rockwell, Black & Decker, 
plus many, many more. 

Thousands of serious minded craftsmen, me- 
chanics, homeowners and hobbyists each send us 
$1.00 just to get this big 196 -page catalog of fan- 
tastic buys on brand name tools, hardware, and 
accessories. 

Our bargains are too great and our prices too 
low for us to give away this big catalog to people who 
aren't really interested. So we ask for $1 simply to 
discourage curiosity seekers. 

But the way we look at it, the catalog is REALLY 
free! You get a $1 Cash Certificate with your catalog. 
Spend the Certificate just like money with your first 
order. Or if you're not 100% satisfied with the cat- 
alog, send the Certificate back to us and we'll refund 
your dollar -(you keep the catalog.) 

As an extra "thank you" for acting now, you'll 
also receive with your first order no matter how 
small -a 10 -piece High Test Steel Drill Bit Set (worth 
about $4.00) absolutely FREE. 

U.S. General Supply Corp., 100 General Place. 
Jericho, N.Y. 11753. 

©COPYRIGHT 1980 U 5 GENERAL SUPPLY CORP 

Who buys from U.S. General? 
Thousands of Individuals and companies. Here's a partial 

list of firms from our last 6 to 9 months customer list: 

General Motors Corp. Ford Chrysler Texaco 
IBM B.F. Goodrich General Electric 

RCA E.I. Dupont Westinghouse Timex 
Keiser Aluminum Corning Sylvania 

Johns -Manville Union Carbide TWA 
Ingersoll Rand Boise Cascade Ethan Allen 

Same low prices for you- - 
no minimum order required! 

U.S. General Supply Corp. 
100 General Place Dept. A -404 I Jericho, N.Y. 11753 

'1 enclose $1. Please send your new 196 -page fully illus 
Crated Confidential Tool & Hardware Catalog. Also include 
a Certificate worth $1.00 on my first purchase. If I am not 
100% satisfied with the Catalog, my $1 will be immediately I refunded. 

(Print) I Name 

Address 

Coy State Lo 

MEN I _ M - - - 
CIRCLE NO. 60 ON FREE INFORMATION CARD 

' 
1 

1 

, 
, 
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USE YOUR 

IRS-HO 
RS' 

COBINRTION bOCK 

IF YOU own a TRS -80 microcomputer, 
here is a very simple control applica- 

tion that will enable it to "guard" electri- 
cally operated devices such as lights, 

radio or TV receivers, the telephone line, 

or a spare -parts cabinet with an electric 
lock. Although breaking the combination 
would be very difficult, accessibility of 

control lines from the computer would 
leave the system vulnerable to a deter- 
mined intruder. So where the ultimate in 

security is required, the foregoing prob- 
lem should be addressed. 

The TRS -80 combination lock pro- 
gram allows you to enter a unique 

numerical sequence into your computer. 
When that combination is entered again 
later, the program activates the TRS -80 

cassette remote control plug. A simple 
external circuit (Fig. 1) connected to this 
plug then triggers the electric lock cir- 
cuit. The external control circuit remains 

70 POPULAR ELECTRONICS 

BY HOWARD BERENBON 

Program plus simple circuit control 
doors, appliances, and telephone lines 

JI 

' 

DI 
IN914 

+ KI 
BI - 
9V - 

T 
PARTS LIST 

B I - - -9 -volt battery 
B2. B3 - --6 -volt lantern battery 
DI,D2-- -IN9I4 
.1I - -- Subminiature phone jack to 

with TRS -80 
K I - -Spdt miniature relay (Radio Shack 

275 -004 or similar) 
Misc. - -- Battery holder, suitable enclo- 

sure, wire, mounting hardware, etc. 

X2 

XI 

83 

t 

xz 

mate xi 

SOI 

SOLENOID 

LI 

L2I 
PHONE 

X2 L2 /PHONE - LI jLINE 

A 

B 

C 

117 V 
AC 

Fig. 1. When computer gets correct combination, it sends a signal to 

energize KI, which can control other circuits as in A, B, and C. 
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Start Computing For Just 5129.95 With An 

8085 -Based Professional Computer Kit- 

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

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

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

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

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

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

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

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

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

Level "A" at $129.95 is a serial I /O, which can also sup - 
complete operating system, port a paper tape reader 
perfect for beginners, hob- ...provision for 24 -pin DIP 
biests, or industrial con- socket for hex keyboard /dis- 
troller use. play...cassette tape recorder in- 
put ...cassette tape recorder output ...cassette tape control 
output...speaker output... LED output indicator on SOD 
(serial output) line... printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit I/O ports Crystal Frequency: 6.144 
MHz Control Switches: reset and user (RST 7.5) 
interrupt ...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter /Timer: programmable, 14 -bit 
binary System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM /ROM. Features include tape load with labeling ... tape 
dump with labeling...examine /change contents of memory 
...insert data ...warm start...examine and change all 
registers...single step with register display at each break point, 
a debugging /training feature...go to execution address... 
move blocks of memory from one location to another... fill 
blocks of memory with a constant... display blocks of memory 
...automatic baud rate selection... variable display line length 
control (1 -255 characters /line)...channelized I/O monitor 
routine with 8 -bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

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

Netronics R &D L7,157pt. PE -3 
333 Litchfield Road, New Milford 
Please send the items checked below- 

Explorer /85 Level "A" Kit (ASCII 
Version), $129.95 plus S3 p&h. 

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

8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

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

Level "B" (S -100) Kit, $49.95 plus 
$2 p&h. 

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

Level "D" (4k RAM) Kit, $69.95 
plus S2 p&h. 

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

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

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

L Hex Keypad /Display Kit, $69.95 

MARCH 1980 
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registers... single step with regisic- .I.,play at each break point 
..go to execution address. Lexcl "A" in the Hex Version 

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

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

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

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

Explorer /85 with I ei cards are neatly contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5 -card gold 
plated S -100 extension PC board which plugs into the mother- 
board. Just add required number of S -100 connectors 
Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer /85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 
Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer /85 Applications Pak! 
Experimenter's Pak (SAVE 512.50) -Buy Level "A" and Hex 
Keypad /Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE 524.45) -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE 541.00) -Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S -100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage& handling! 
Business Pak (SAVE 589.95) -Buy Explorer /85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board /Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5 -1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5 -1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

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

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

Assistance, Etc. Call (203) 354 -9375 
, 06776 
plus $2 p&u. 

Deluxe Steel Cabinet for ASCII 
Keyboard /Terminal, $19.95 plus $2.50 
path. 

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

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

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

16k RAM Kit (S -100 Board expands 
to 64k), $199.95 plus S2 path. 

32k RAM Kit, $329.95 plus $2 path. 
48K RAM Kit, $459.95 plus S2 path. 
64k RAM Kit.6589.95 plus $2 path. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), $139.95 
plus $2 path each. 

Intel 8085 epu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

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

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

MOM 

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

Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 path. 

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

Student Pak (see above), $319.85 
postpaid. 

Engineering Pak (see above), 
$514.75 postpaid. 

Business Pak (see above), $1599.40 
postpaid. 
Total Enclosed $ 
(Conn. res. add sales tax) By- 
0 Personal Check M.O. /Cashier's 
Check Visa Master Charge 

(Bank # - - --) 
Acct # 

Signature Fxp Date 
Print 
Name 

Address 

City 

State Zip 
mu Send Me Information t taJ 
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ASCII /BAUDOT 
STAND ALONE 

I 

Computer 
Terminal 

COMPLETE 
FOR ONLY . . . 

$14995 
The Netronics ASCII /BAUDOT Computer Terminal Kit is a 

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

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

The Computer Terminal requires no I/O mapping and 
includes 1k of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII /BAUDOT 
to serial conversion and serial to video processing -fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate irr reliability and 
long life. 

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

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

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 P/P into 75 ohm (EIA RS -170) Baud Rate: 
110 and 300 ASCII. Outputs: RS232 -C or20 ma. current loop 

ASCII Character Set: 128 printable characters- 

ara E8trapviF+toQo s<s:os.;%1 
j i E44+ 

!'Wai'i)s+,-./0123456789:;<=)? 
Eff3COEFGHIJI(mOPGRSTUIïñYZ[\l"- 

`abcdefqóijklnnop4rstuwxyz{;}11 
BAUDOT Character Set: ABCD£FGHIJKI.MNOPQ 
RSTUVWXYZ - ?: 38 #().,9014!57;2/68 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X -Y cursor addressing 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete Monitor Operation: 50 or 60Hz (jumper 
selectable. 

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

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

Netronics R &D Ltd., Dept. PE -3 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below- 

Netronics Stand Alone ASCII Keyboard /Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 
Deluxe Steel Cabine) for Netronics Keyboard /Termi- 
nal In Blue /Black Finish, $19.95 plus $2.50 postage 
and handling. 
Video Display Board Kit alone (less keyboard), $89.95 
plus $3 postage & handling. 
12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 
RF Modulator Kit (to use your TV set for a monitor), 
$8.95 postpaid. 
5 amp Power Supply Kit In Deluxe Steel Cabinet 
(±8VDC (0 5 amps, plus 6 -8 VAC), $39.95 plus $2 
postage & handling. 

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

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

Acct # 

Signature Fxp Date 
Print 
Name 

Address 

City 

State Zip 'Mo am Send Me More Information Emi low J 
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TABLE I- LEVEL -I BASIC PROGRAM 

0100 PRINT "TRS -80 COMBINATION LOCK" 
0110 PRINT "FOR LEVEL I BASIC" 
0120 PRINT 
0130 PRINT "COPYRIGHT (C) 1979 BY HOWARD BERENBON" 
0140 PRINT 
0150 PRINT "ENTER MODE (1) LOAD NEW COMBINATION" 
0160 PRINT TAB(11): "(2) ACCESS COMBINATION LOCK" 
0170 INPUT A 
0180 IF A -1 THEN 210 
0190 IF A -2 THEN 270 
0200 GOTO 150 
0210 PRINT "LORD NEW COMBINATION" 
0220 PRINT "ENTER UP TO 6 DIGITS PER VARIABLE" 
0230 PRINT "IN THE FORM: X.Y,Z" 
0240 INPUT X,Y,Z 
0250 PRINT "COMBINATION LOADED" 
0260 GOTO 150 
0270 CLS 
0280 PRINT "ACCESS MODE" 
0290 PRINT 
0300 PRINT "ENTER COMBINATION" 
0310 N=5 
0320 INPUT U.V.W 
0330 N -N -1 
0350 IF (X =U) * (Y -V) * (Z -W) THEN 380 
0360 GOTO 550 
0380 GOSUB 600 
0390 INPUT MA 
0500 PRINT "NO ENTRY" 
0510 GOTO 510 
0550 IF N =0 TIEN 500 
0560 PRINT "R1-- ENTER" 
0570 GOTO 320 
0600 PRINT "OPEN" 
0610 RETURN 

activated until the TRS -80 RESET pushbut- 
ton is depressed. 

Software. Programs for the lock corn - 

bination are illustrated for Level -I and 

Level -II BASIC. The Level -I program (Ta- 

ble I) permits up to 18 digits to be used 
for the combination. After running the 
program, the computer will request a 

mode entry. Entering a "1" allows the 
loading of a new combination. The entry 
is in the form: x, y, z, with entry limited to 

6 digits per variable. Entering a "2" will 

allow access to the entry mode for oper- 
ating the control circuit. As an example, 
assume that, for x,y,z, we use 

19034,001,1705 the two commas being 
required to separate the variables. If the 
size of the combination is limited to 12 

digits and variables x and y are filled 
with 6 digits each, a 0 must be entered 
for variable z. Thus, a correct entry 
might be 190340,170501,0. 

After the access mode is entered, the 
program is locked into that mode. Now 

the correct combination will activate the 
control circuit, and OPEN will be dis- 

played on the monitor screen. If there is 

an error in entry, the program will print 
RE- ENTER, calling for re -entry of the 
combination. After five unsuccessful at- 

tempts to match the stored combination, 
the program will print NO ENTRY and loop 

72 

TABLE II- LEVEL -II BASIC PROGRAM 

0100 PRINT "TRS -80 COMBINATION LOCK" 
0110 PRINT "FOR LEVEL II BASIC" 
0120 PRINT 
0130 PRINT "COPYRIGHT (C) 1979 BY HOWARD BERENBON" 
0140 PRINT 
0150 PRINT "ENTER MODE (1) LOAD NEW COMBINATION" 
0160 PRINT TAB(11) "(2) ACCESS COMBINATION LOCK" 
0170 INPUT A 
0180 IF A -1 THEN 210 
0190 IF A -2 THEN 270 
0200 GOTO 150 
0210 PRINT "LOAD NEW COMBINATION" 
8220 PRINT "ENTER UP TO 25 CHARACTERS" 
0230 PRINT "LETTERS AND /OR NUMBERS" 
0240 INPUT AS 
0250 PRINT "COMBINATION LOADED" 
0260 GOTO 150 
0270 CLS 
0280 PRINT "ACCESS MODE" 
0290 PRINT 
0300 PRINT "ENTER COMBINATION" 
0310 N -5 
0320 N -N -1 
0330 INPUT BS 
0340 IF A$<>BS THEN 550 
0360 GOSUB 600 
0370 INPUT 41-1,A 
0500 PRINT "NO ENTRY" 
0510 GOTO 510 
0550 IF N -0 THEN 500 
0560 PRINT "RE- ENTER" 
0570 GOTO 320 
0600 PRINT "OPEN" 
0610 RETURN 

at line r.510. Depress the BREAK key to 
return to READY. 

The Level -II version allows entry of 
numbers and letters for the combination 
and is limited to 25 characters. After the 
program is loaded, you are requested to 
select the mode (1 or 2). To enter a new 
combination, type a "1." Entering a "2" 
will allow access to the entry mode for 
operating the control circuit. The combi- 
nation of 25 characters (using no com- 
mas) or less can be entered. An exam- 
ple of a suitable combination is: 

19034ABCDEFXYZ. 
As before, the program locks into the 

access mode once it is entered. 
Entering the correct combination will 
activate the control circuit, and OPEN 
will be displayed on the monitor screen. 
If there are errors in entry, the Level -II 

program behaves exactly as does the 
Level -I version. 

Hardware. The remote control plug 
from the TRS-80 cassette interface is 

inserted into jack J1 shown in Fig. 1. 

When the correct combination is en- 

tered, relay K1 will be activated. The 

contacts of K 1 can be used to control a 

wide variety of other circuits as the 
examples in Fig. 1 show. 

In example A, relay K 1 is used to 
activate a relay with a higher power rat- 

ing (K2) to control lighting or appliances 
connected to SO 1. In example B, a sole- 
noid (K3) is used to create a computer - 
activated door lock. The plunger of the 

solenoid then operates the latch on the 
door of a room or safe. 

For a phone lock, example C, the 
normally open contacts of K1 are con- 
nected in series with L 1 of the phone. 
(Note: Any connection made to the 
phone line must be approved by your 
local telephone company.) The phone 
will be totally inactive when this circuit is 

connected. When the correct combina- 
tion is entered and the signal is received 
from the computer, the phone will be 
connected to the line as in normal use. 

This arrangement is most useful if one 

phone is left active for receiving incom- 

ing calls, and extension phones are con- 

trolled by the computer lock. 
The examples given serve only to 

demonstrate how the TRS -80 combina- 
tion lock program might be applied. Any 

device or system that can be relay -con- 

trolled can be kept under security by the 
program. If means can be developed for 

attaching a remote keypad (with secure 
leads) to the TRS -80 to allow entry of 

the combination, the computer could be 

kept in the secured area. The program 
would then represent a sophisticated 
electronic locking system. 

POPULAR ELECTRONICS 
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Sabtronics new counter 
gives you 600 MHz capability 
for only $89.95 

S9btl'OfliCS S MODEL 86I0A FREQUENCY COUNTEF 

This highly accurate frequency 
counter can be yours at the unbe- 
lievably low price of $89.95. The 
Sabtronics 8610A is your best buy 
today in a lab- quality instrument. 
We spent our efforts where they 
count: applying Sabtronics' ad- 
vanced digital technology in the 
design and engineering of a superior 
frequency counter - in simple kit 
form. 
You count your savings: 
You spend a little time (and a lot less 

BRIEF SPECIFICATIONS 
Frequency Range: 10 Hz to 60C 

MHz guaranteed (5 Hz to 750 MHz ty 
pical). Sensitivity:. 10 mV RMS, 
10 Hz to 100 MHz, prescaler mode; 
50 mV RMS, 100 MHz to 450 MHz; 7C 

mV RMS, 450 MHz to 600 MHz Im- 
pedance: 1 MS2, 10 MHz & 100 MHz 
range; 5052, 600 MHz Temperature 
Stability: 0.1 ppm / °C Gate Time: 
Switch -selectable, 0.1 sec., 1 sec., 
10 sec. Ageing Rate:. ±5 ppm /yr 
Accuracy: 1 ppm +1 digit. Input 

Protection: 150 V RMS, 5 Hz to 10 
kHz; 90 V RMS, 10 kHz to 2 MHz; 30 
V RMS, 2 MHz to 100 MHz; 10 .V 
RMS, 100 MHz to 750 MHz. Power 
Requirement: Battery- operated, 4.5 
to 6.5 VDC @ 300 mA. External 
power supply, 7.5 to 9 VDC @ 300 
mA Size: 8 "W x 6.5 "D x 3 "H (203 x 
165 x 76 mm) Weight: Without bat- 
teries, 1.2 lbs. (0.54 kg). 

money!) for a compact bench -por- 
table counter that measures up to 
600MHz (typically even higher). 
Measures up on every count: 
It has what you want. Guaranteed 
from 10Hz to 600MHz in three 
ranges (typically 5Hz to 750MHz). 
Sensitivity that holds well over the 
entire range. Selectable gate time for 
optimum resolution: 0.1, 1, or 10 
seconds. With a stability of 0.1 
ppm / °C. And the guaranteed fre- 
quency range has a measurement ac- 
curacy of 1 ppm + 1 digit 
-0.0001 Wo . 

Highly accurate time base and excel- 
lent ageing rate. 8 -digit LED display 
with automatic decimal point place- 
ment, leading zero suppression and 
overflow indicator. 
r 

Start counting the day you receive 
it: You can assemble your 8610A in 
an evening with our easy -to- follow, 
step -by -step instruction manual. 

Count on satisfaction: Keep our kit 
for 10 days' free trial examination. 
If you're not completely satisfied 
for any reason whatsoever, simply 
return it unassembled for a prompt 
and courteous refund of your pur- 
chase price. 

Making Performance Affordable 

sab tf'` 1NTOI11C INC 
S 

5709 North 50th Street Tampa, Florida 33610 

Call Toll Free 1 - 800 - 237 - 5567 
(Continental U.S. Only) 

To: Sabtronics International, Inc. 5709 North 50th St., Tampa, Florida 33610 
Please send me Model 8610A 
Frequency Counter Kits @ $89.95 ea. $ 

$ 

$- 

Shipping & handling, per kit, $6.00' 

Florida residents add 4% sales tax 

Total enclosed 

I enclose : ' check money order. (For faster delivery, send cashier's check or money 
order. Please allow time for personal checks to clear bank.) 
Charge: I Visa P Master Charge 
Account No. Exp. Date 
Name 
Address 
City _ _ State Zip 
-Us only. Canada: $7.50. Foreign, air mail, $21.00. 

1 

J 
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Power -Supply Overload Protection 
BY PETER STYS 

IF you use a variable- output power 
supply, there is always a possibility of 

accidentally increasing its output 
beyond a load's capacity. In some 
instances, it will not matter. In others - 
say, with TTL ICs in the load- changing 
the output delivered from 5 to 10 volts 
would quickly "fry" the devices. 

To ensure that the foregoing will not 

happen, add the overload protection 
circuit shown here to the supply's regu- 

lator. The circuit senses any sudden 
increase (or decrease) in output volt- 
age, whereupon power to the regulator 
automatically shuts off. And it does this 
at any voltage within the supply's range! 
Moreover, the circuit also provides 
short- circuit protection by detecting the 
sudden drop in voltage. 

How It Works. Normally, comparator 
IC 1B's noninverting ( +) input is refer- 
enced below its inverting ( -) input. 

Hence, the comparator sinks all of 

SCR 1's gate drive through R2. Now, 

when the voltage increases rapidly, the 
level at the noninverting input rises 
above that at the inverting input (which 
is delayed by R7 and C1) and the 
comparator ceases sinking. At this 
point, SCR1 fires and removes base 
drive from transistor Ql. In turn, this 
shuts off the regulator. 

The same sequence of events applies 
to comparator IC /C, except that here 
the sensitivity is toward sudden de- 

creases in voltage. If only overvoltage 
protection is desired, the IC/C circuit 
can be omitted. 

Resistor networks R8 /R9 and 

R 10/ R 1 1 set tolerance margins for in- 

creases and decreases, respectively, in 

voltage within which any changes in 

voltage, no matter how rapid, will not 

trigger the circuit. The values of the 

resistors can be selected to suit the 
particular regulator being used to pre- 
vent false triggering. All resistance val- 

m 

VIN 
2N3055 

(0-35V) 

RI o R2 
750 15K 

n 

R4 
82K 

TO REGULATOR 

IN GRO OUT 

R3 
158 

02 
IN914 

518 

.tiww 
R6 

3.3 K 

R7 
58 

M 

LED 

tOVOUT 

RIO 
IM 

Protection circuit senses any sudden 
increase (or decrease) in output voltage and 
automatically shuts off power supply to regulator. 

PARTS LIST 
CI- 50 -µF, 35 -volt electrolytic 
C2- 4.7 -)-L F, 35 -volt electrolytic 
DI,D2 -1N914 diode 
ICI-LM339 quad comparator 
LEDI -Any discrete red light- emitting 

diode 
QI- 2N3055 or similar transistor 
RI- 750 -ohm 2 -watt resistor 
The following resistors are I/2 -watt, 5%: 

R2,R3- 15,000 ohms 
R4- 82,000 ohms 
R5 -310 ohms 

RII 
5.8 
M 

R6 -3300 ohms 
R7,RI I -5.6 megohms 
R8- 100,000 ohms 
R9- 510,000 ohms 
R10 -I megohm 
S1 -Dpdt switch 
SCR1- 2N5061 or similar silicon con- 

trolled rectifier 
Misc.- Printed -circuit board or perfo- 

rated board and solder clips; socket for 
ICI; machine hardware; socket and 
mounting hardware for Ql; etc. 

ues depend on how steadily the output 
voltage is maintained under changes in 

load, how good the regulator's transient 
response is, etc. 

Networks R7/Cl and R 10/ C2 deter- 
mine what will be the allowable rates of 

increase and decrease, respectively, of 
regulator voltage without triggering. If an 

external pass transistor already exists 
in the power supply's regulator circuit, 
its base can be shunted and 01 can be 

eliminated. 
Light- emitting diode LED 1, which can 

be any discrete red LED, simply in- 

dicates when an error has occurred in 

the preset output voltage and that power 
to the regulator has been shut down. 

Switch S1 is used for resetting the 
circuit if the protect system is tripped or 

for restoring variable output control ca- 

pability when in the RESET 'MANUAL po- 

sition. This position interrupts current 
flow through SCR 1. Setting S1 to LOCK 

arms the automatic protect circuit. Man- 

ually adjusting the output potentiometer 
on the power supply will, therefore, 
trigger the circuit. 

Construction. The simplest way to 
assemble and install the protective cir- 
cuit is to use a piece of perforated board 
and solder clips. Alternatively, you can 

design a printed circuit board to accom- 
modate all components except Ql, 
LED 1, and S 1. In either case, there is 

nothing critical about component place- 
ment and wire lengths. Also, it is a good 
idea to use a socket for 1C1. 

Mount Q1 on the rear apron of the 
power supply, if possible, with an in- 

sulating socket and mica spacer. Use 
thermal- transfer paste between spacer 
and transistor and spacer and chassis. 
Then use an ohmmeter to make ab- 

solutely sure that Q l's collector (case) 
is isolated from the chassis. If you 

cannot mount Ql on the rear apron, 

fabricate an aluminum L bracket large 

enough to hold the transistor, mount Q1 

on it as above, and bolt the assembly to 

the chassis. Mount S1 and LED 1 on the 
front panel of the power supply. Use a 

small rubber grommet to hold the LED in 

place. Finally, interconnect all compo- 
nents and integrate them into the power 
supply's circuit, carefully following the 
schematic diagram. 
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AST MONTH, we examined that por- 
tion of the radio spectrum below 500 

kHz. Now we shall turn our attention to 
longwave receiving equipment, anten- 
nas, and the license -free, 1750 -meter 
experimenters' band. 

Communications gear capable of tun- 
ing below 500 kHz is a prerequisite to 
any exploration of the long waves. 
Receivers can be purchased as military 
surplus or as commercial products in 

new or used condition. It is also possible 
to buy or construct a receiving converter 
that will extend the frequency range of a 
multiband, shortwave set. 

Surplus Receivers. A fairly large num- 
ber of surplus receivers can be tuned 
down to 150 kHz or so, but few reach 
into the tens of kilohertz. Many surplus 
receivers require restoration if they are 
to be put back in working order. Most 
need some modification to be compati- 
ble with a source of 120 -volt, 60 -cycle 
alternating current. 

Among the more suitable and com- 
monly available surplus receivers are 
the BC -453, BC- 1206 -A, BC -348, ARB, 
and RAK -7. If you want to tune down to 
10 or 20 kHz, some of the surplus 
receivers you should consider are the 
R -439, URM -41, RBA, RBL, and R -389' 
URR. The last- mentioned receiver, made 
for the government by Collins Radio in 

the fifties, is an excellent all -round com- 
munications munications unit whose coverage ex- 
tends to very low frequencies. Try to 
obtain the instruction manual and sche- 
matic of any surplus equipment you buy, 
of course. 

Commercial Receivers. The long 
waves are covered by a few older com- 
mercial communications receivers that 
you might find on used -equipment racks. 
In the low -to- medium price range are 
such units as the Heathkit DF -2, Ham. 
marlund RDF -10, and the National NC. 
66. These are not too common, but you 
might find them at one of the major used 
equipment dealers. Make sure, however, 
that any receiver you are thinking of 
using for longwave listening has a bio 
(beat- frequency oscillator) because 
many of the signals will be CW. 

If you can afford an expensive receiv- 
er, there are many excellent used ones 
that cover the range from the long 
waves up to about 30 MHz or so. The 
famous National HRO -60 is an excellent 
general- coverage and ham receiver. 
With its accessory G, H, and J plug -in 
coil sets, the receiver will tune down to 
50 kHz. The Hammarlund VLF Super- 

WHAT'S 
ON THE AIR 

BELON 
500 kHz 
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PART 2: Longwave 

receiving equipment, 
antennas, and the 1750 -meter 

experimenter's band 

BY KARL THURBER, JR. 

W8FX /4 

Pro, also known as the SP- 600 -VLF, will 
tune as low as 10 kHz, about as low as 
you can expect to hear anything. 

There are some nice new units on the 
market, too. The National HRO -600 is 
the latest in a long line of receivers that 
stretches back through the HRO -500 to 
the HRO -60 and beyond. It employs dig- 
ital frequency synthesis and display, and 
offers fine performance from the long 
waves continuously up to 30 MHz. The 
Drake DSR -2, another contemporary re- 
ceiver, features continuous coverage 
from 10 kHz to 30 MHz with 100 -Hz dig- 
ital frequency readout. 

All of these receivers are excellent - 
though extremely expensive. For exam- 
ple, the HRO -600 costs $4995; the 
HRO -500, $3000; and the DSR -2, 
$3200! If you're interested in the very 
latest equipment, McKay -Dymek (P.O. 
Box 2100, Pomona, CA 91766) markets 
a new communications receiver known 
as the DR22 that tunes from below 50 
kHz to 30 MHz. Even newer on the mar- 
ket is the R. L. Drake Model R -7. This 
receiver, whose design is based on the 

company's Model TR -7 transceiver, 
tunes from dc to 30 MHz and also 
employs digital frequency synthesis. 

If you want to explore the long waves 
more cheaply, there are several gener- 
al- coverage receivers that you should 
consider. One is the noteworthy Drake 
SPR -4 that covers 150 kHz to 30 MHz. It 

sells for about $700, but it can double as 
a main amateur station receiver. The 
Kenwood R -300, at $300, is within the 
reach of most amateurs and SWLs who 
would like to DX the long waves. It tunes 
down to 170 kHz, and is ideally suited 
for portable use because it can operate 
on direct current. Another moderately 
priced communications receiver that of- 
fers long -wave coverage as well as dig- 
ital readout and ac or dc operation is 
Radio Shack's Realistic DX- 300. 

Converters. Another way to get started 
listening to longwave signals is to buy a 

frequency converter and hook it up to an 
existing communications receiver. There 
are at least two reasonably priced con- 
verters available at the present time. 
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One is made by Palomar Engineers, and 

another by Jim Hagan. Each is a high - 

performance, crystal -controlled unit ca- 

pable of outstanding results, assuming it 

is used with a good shortwave communi- 

cations receiver. 
The Palomar converter sells for ap- 

proximately $55. It uses a crystal -con- 

trolled local oscillator and a mixer to 

heterodyne or translate the 10- to -500- 

kHz range to the 80 -meter amateur 
band, from 3510 to 4000 kHz. The con- 

verter is inserted between a receiving 
antenna and the antenna input of any 

amateur band or general- coverage re- 

ceiver that covers the 80 -meter band. A 

10 -kHz longwave signal will appear on 

your receiver at 3510 kHz; a 200 -kHz 

signal will appear at 3700 kHz; etc. 
The converter, powered by a stan- 

dard 9 -volt battery, is available from 

Palomar Engineers, P.O. Box 455, Es- 

condido, CA 92025. 
The Hagan unit is similar to the Palo- 

mar, but it requires a source of 12 -volt 

dc. This voltage can be derived from 

most receivers or transceivers of recent 
vintage. Unlike the Palomar, the Hagan 

converter allows you to buy your own 

mixer crystal to convert the output to 
whatever frequency range is convenient 

for your receiver. Jim Hagan, WA4GHK, 

builds these units in batches on a sort of 

custom basis. If you're interested in one, 

contact Jim at 896 Port Malabar Blvd., 
Palm Bay, FL 32905, to check on avail- 

ability and price. 
Radio West (3417 Purer Rd., Escon- 

dido, CA 92025) also markets a long - 

wave converter which it can custom - 
install in your existing receiver. It is quite 
popular with Yaesu FRG -7 and Drake 
SSR -1 users. The same company also 
specializes in custom performance mod- 

ifications for these and several other 
receivers, such as the Drake SPR -4 and 

the Barlow -Wadley unit that is popular 
among SWLs. (One particularly interest- 
ing modification Radio West does is the 
addition of a digital frequency readout to 

the Yaesu FRG -7.) 

If you want to build your own convert- 
er, an extremely simple, one -transistor 
converter was described by W3NNL in 

the February, 1965 "Hints and Kinks" 
column of the magazine, OST. It is little 
more than an untuned mixer circuit, but it 

should let you get your feet wet on the 
long waves at an absolute minimum of 

expense. Comprising only nine compo- 
nents (including a transistor and 3 -MHz 

crystal), it can be built for about $10. 
If you plan to use a converter with a 

transceiver, be careful to disconnect it 
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Kenwood 
Model R -300 Receiver 

when you go back to regular hf opera- 
tion, as any transmitter r -f applied to the 
converter will quickly damage it. When 

you are listening through the converter, 
it is best to disconnect the microphone 
or key and disable the VOX circuit, just 
to be sure. 

Antennas for the Long Waves. Many 
of the antennas at the high -power, long - 

wave transmitting installations are truly 
awesome. For example, the Navy sta- 
tion at Cutler, Maine, boasts a two - 
square -mile (5.3 km2) antenna system, 
supported by more than two dozen tow- 
ers each more than 800 feet (248 m) 

high. Its four -square -mile (10.5 km2) 

ground system is made up of about 
11,000,000 feet (3,300,000 m) of bur- 

vied, heavy -gauge copper wire. In fact, 
the whole antenna system actually oper- 
ates something like the plates of a giant 
capacitor -the antenna acting as one 
plate, the ground system as the other! 

For home receiving purposes, a no- 

frills half -wave dipole would seem to be 
more appropriate. However, a dipole cut 
for 20 kHz would be 7.5 kilometers or 
more than 4 miles long! Even a modest 
quarter -wave vertical antenna for the 
1750 -meter experimenters bands would 
be 438 meters, or 0.3 mile high. 

Realistically, to start listening to long - 

wave signals, you can run 50 to 150 feet 
(15.2 to 45.6 m) of wire to the antenna 
terminal of your receiver or converter, 

Yaesu Model PRO-7000 Receiver 

McKay Dymek Model DR33 Receiver 
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and connect a good ground to the 
receiver's ground terminal. The enact 
length of the wire you use isn't impor- 
tant, since any practical antenna you 
can construct will be very short com- 
pared to wavelength. A resonant anten- 
na just isn't needed for adequate recep- 
tion of most signals. You can evert tie 
the ends of your shortwave antenna 
feeders together and use them. 

Antennas for the long waves are 
somewhat similar to those used for 160 - 
meter work. Variations on the single or 
long wire, end -feds, Marconis, and com- 
bination vertical and horizontal elements 
(L's) are commonly used for longwave 
reception. As a general rule, you should 
get as much wire as possible in the air, 
and run it clear of surrounding objects. 

As the operating frequency in- 
creases, more familiar types of anten- 
nas are found. One antenna that has 
been popular for many years on both 
long- and mediumwave frequencies is 
the wave or Beverage antenna. For long - 
wave reception, it consists of a horizon- 
tal wire a wavelength or more long and 
oriented in the direction from which the 
desired signals arrive. It is usually sus- 
pended 10 to 25 feet (3 to 8 m) above 
the ground and supported at intervals to 
relieve strain. The simplest Beverage is 
a single wire terminated in its character- 
istic impedance on the far end. Most 
longwave listeners can't accommodate 

a full wavelength, although commercial 
stations often lengthen the antenna to 
several wavelengths to increase direc- 
tivity and gain. 

There are many types of horizontal 
and dual -polarized antennas you can 
adapt for longwave applications, al- 
though very little has been written about 
them in recent years. The ARRL Antenna 
Book will give you some ideas and basic 
principles. An article by Doug DeMaw, 
W 1 FB, in the October 1977 issue of 
QST entitled "The Gentleman's Band - 
160 Meters" will give you some practi- 
cal antenna ideas that you should be 
able to adapt for use below 500 kHz. In 

many ways, receiving antennas for 600 
meters and down are like those you 
might construct for 160 meters or for 
serious mediumwave broadcast DXing, 
only on a larger scale. 

Small Loops and Whips. There are 
some disadvantages to random -length, 
single -wire antennas. For example, even 
if the antenna could be made long 
enough for efficient signal pickup and 
good directivity, it would be difficult to 
take full advantage of the directional 
characteristic because it's impractical 
to reorient the antenna. Also, the long 
wire is likely to be severely affected 

Realistic Model DX -300 Receiver 

Mini 0 
xR0 ,,,, 600 

ow WM o 
National 
Model HRO -600 Receiver 
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from the high noise levels that prevail in 

most urban and suburban locations. 
Loop antennas, on the other hand, 

are effective at longwave frequencies, 
and can be used to null out interference. 
Most receiving loops give a figure -eight 
pattern similar to that of a half -wave 
dipole. Loops are most commonly used 
in RDF (radio direction -finding) applica- 
tions, and amateurs have been using 
them on all bands, especially on 160, 
10, and 2 meters, for hidden -transmitter 
"fox hunts." The basic loop is simply a 

single -turn coil whose diameter is small 
in comparison to the operating wave- 
length. The physical configuration of the 
loops can be in the form of a circle, a 

square, a triangle, diamond, octagon, or 
whatever else is convenient. 

Certainly not new (having been in use 
from the earliest days of radio), loops 
are enjoying a new lease on life at the 
lower frequencies. This is because they 
can be physically small yet still work 
well, can be resonated or tuned to a 

particular frequency, and can be rotated 
to take advantage of their directivity. 
They are also a lot quieter than single 
wire outdoor antennas, and are less 

Drake Model DSR -2 Receiver 

Palomar Engineers 
1Loop Antenna with Amplifier 
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prone to swamping by strong local 
broadcast stations. Some loop designs 
allow for even greater noise reduction by 

enclosing the loop wires in a special, 
nonmagnetic shield. This can markedly 
improve the overall signal -to -noise ratio 
of the received signal. 

A few commercial loops designed for 
longwave applications are available. Pa- 

lomar Engineers offers a preamp /loop 
(adjustable in both azimuth and eleva- 
tion) for use in conjunction with its long - 

wave converter, or with any longwave 
receiver. And Radii West has recently 
introduced a line of preamp loops that 
cover long- as well as medium- and 

shortwave bands. 
A very interesting receiving antenna 

system which covers the radio spectrum 
from below 50 kHz to 30 MHz is the 
DA100 by McKay Dymek, P.O. Box 
2100, Pomona, CA 91766. The same 
company also makes a special ferrite 
rod antenna, known as the DA7, which 
covers both the longwave and medium - 

wave bands. The DA100 consists of a 

short vertical whip and a preamplifier 
that drives the receiver. This antenna 
system is capable of delivering far bet- 
ter results than the short length of its 
whip might suggest. 

Grounds. Grounds are important both 
from the standpoint of good signal 
reception and freedom from noise. How- 
ever, it's hard to get a really good 
ground in the traditional sense, for two 
reasons. First, the long waves penetrate 
the earth to a greater extent. Second, 
the wavelengths involved make it im- 

practical to install radials that are suffi- 
ciently long to be truly efficient as a 

ground plane. Much of the radiated sig- 
nal returns to the earth beyond the limits 
of the ground system, so that most 
ground losses can't be controlled. 

For casual listening, don't worry too 
much about your ground system. The 

serious LWL or 1750 -meter enthusiast 
will want to thoroughly investigate ways 
to minimize ground losses. Star grounds, 
buried -radial systems and counter- 
poises are some of the methods most 
commonly employed. 

1750 Meters. For years, a small but 

enthusiastic group of experimenters 
have been communicating on an almost 
totally unknown, license -free "amateur 
radio" band. This is the so- called 
"1750-meter band," whose wave- 
lengths range from 1874 to 1578 meters 
(160 to 190 kHz). It really isn't a ham 

band at all. Rather, this 30 -kHz chunk of 
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the longwave spectrum was allocated 
by the FCC in 1950 for limited- radiation 
device use. No operator or station 
license is required. 

The FCC rules governing this type of 

operation set forth three main require- 
ments. They are found in FCC Rules and 
Regulations, Part 15.203. First, the pow- 
er input to the final amplifier must not 

exceed one watt. Second, all emissions 
below 160 kHz or above 190 kHz (in 

other words, out of the 1750 -meter 
band) must be suppressed by at least 
20 dB. Third, the length of the antenna 
and transmission line combined cannot 
exceed 50 feet (15.2 m). 

Although no transcontinental DX con- 
tacts have yet been made on 1750 

meters, the LOWFERS ( "Low Frequen- 
cy Experimental Radio Stations ") have 
a great time trying to work other enthu- 

siasts operating under the same severe 
power and antenna restrictions. Signals 
from aeronautical beacons, which run 

several hundred watts, have been re- 

ceived as far away as 1000 miles (1600 
km) or so, but DX contacts on 1750 of 
150 miles (240 km) are unusual. 

No one really knows how many 

LOWFERS there are, but their numbers 
are quite small. The restrictions imposed 
by the FCC make operating very chal- 
lenging, which increases the fun. There 
are no restrictions as to the type of 
emission that can be used: SSB, AM, 
FM, RTTY, or CW are all acceptable, so 
long as the modulation sidebands out- 

side the band are down at least 20 dB. 

Most activity on the 1750 -meter band 
has been centered near the very top, 
near 189.5 kHz, due to a "hole" in bea- 
con (interference) there. Most work to 
date has been done on CW. As was 
mentioned earlier, long -haul DX is un- 

usual, though in at least one case, a 

beacon transmitter in New Mexico has 
been heard in California. A 160- meter- 
to- 1750 -meter cross -band contact on 

the West Coast set the current 800 -mile 
(1280 -km) DX record. 

One key to effective 1750 -meter 
work, of course, is good receiving equip- 
ment that will tune the band. High i -f 

selectivity is important. A sharp active 
audio filter or a "Q- multiplier" will also 
help to pull in weak signals. Most trans- 
mitters employed on 1750 meters are 
simple CW units made from receiving - 
type components because power levels 
are low. 

The transmitting antenna is a bit criti- 
cal. When all you've got is one watt, your 
signal needs all the help it can get! 
Although the FCC doesn't limit communi- 

cations range by specifying a field - 
strength limitation on your signal, it 

effectively crimps your style by limiting 
the antenna length to 50 feet (15.2 m). A 

length of wire tossed out the window 
won't work well for transmitting on 1750 
meters. A base -loaded vertical is almost 
always employed, and ground losses 
must be kept as low as possible. For 
receiving, a separate antenna is often 
used. Typically, a tuned, rotatable loop 
is employed for 1750 -meter reception, 
and a 40- or 50 -foot (12.3- or 15.2 -m) TV 

mast guyed with nylon rope and insu- 

lated at the bottom for transmitting. 
Despite all the problems associated 

with operation on 1750 meters, if you 
listen in on the long waves long enough, 
you're likely to want to try communicat- 
ing on these frequencies. For the exper- 
imentally inclined radio buff, working on 

1750 is said to be much like communi- 
cating in the early days of "spark." 
Many LOWFERS transmit beacon sig- 
nals (using automatic CW keyers) for 
one another to log. Because the FCC 
frowns on the use of ham calls on non - 

amateur frequencies, many use either 
their initials, or old -style telegraphers' 
"sines." Some even use their nicknames 
as homemade IDs! Working 1750 can 
indeed be a refreshing change from the 
types of communications you are used 
to. But be prepared to do some experi- 
menting. Try to locate another local 
communications buff who'd like to try 
1750 meters. It will be much easier and 

more enjoyable getting started if you 

have a buddy to help you set up, test, 
and tune up your gear. 

Finally, keep in mind that license -free 
operation on 1750 meters exists by 
grace of the FCC. At any time, these 
operating privileges could be withdrawn. 
In fact, there have recently been some 
strict FCC interpretations about 1750 - 
meter operation in general and antennas 
in particular. They indicate there may be 
some problems encountered with future 
use of 1750 meters. 

In Conclusion. We think you'll find the 
long waves an interesting complement 
to the more conventional aspects of 
radio communications. Being an LWL 
takes some technical skill in building 
special antennas, adapting commercial 
gear, and restoring surplus equipment. 
The microwaves may be more exotic, 
but there's a lot to learn about the old 
"kilohertz bands." Twist your dial below 
600 meters, and enjoy a challenging new 
type of radio you may not have known 

even existed. 
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Now in one 
convenient, comb -bound 
workbench guide- WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING 

* Instant answers for hundreds of electronic troubleshooting problems! 
* "Home Brew" test circuits you can make from junkbox components! 

All are now yours for only $2.09! (You save $10.86!) 

Imagine! Fast, easy solutions to 99% of all the 
electronic troubleshooting problems you 
face! All in one answer -packed volume! 
That's what you get with WORKBENCH 
GUIDE TO ELECTRONIC TROUBLE- 
SHOOTING, by noted electronics authority 
Robert C. Genn, Jr. It brings you all the valu- 
able nuts -and -bolts instruction you need to 
slash the time you spend working on elec- 
tronics equipment ... and make a lot more 
money. 

Apply some of these hundreds of sensational tips 
techniques and shortcuts and you can take on more 
jobs ... finish them faster ... make better repairs 

and have almost no callbacks to worry about! 
What's more, you'll save big money too -with 
"home brew" test circuits that do the same job as 
high -priced equipment! For a lot less dough! 

You'd normally have to pay $12.95 a copy to benefit 
from the outstanding information in this book. But now 
you can have it for just $2.09! It's our way of introduc 
ing you to the Electronics Book Service -the no -obli 
gation book club that presently keeps over 50,000 
technicians, troubleshooters and hobbyists informed 
of the best and most useful books on electronics. 
WORKBENCH GUIDE TO ELECTRONIC TROUBLE- 
SHOOTING is typical of the practical selections we 
offer members. It guides you expertly through every 
phase of electronic troubleshooting, and provides 
clear, professional advice on how to cut time and 
expenses. So you'll make more money! 

That's why we've chosen it to introduce you to the 
Electronics Book Service. Join now as a trial member 
and you receive your copy of WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING for just $2.09.. 

This is your only book purchase commitment of mem- 
bership. 
The Electronics Book Service has no additional pur- 
chase requirements. Once you have paid $2.09 for 
your introductory selection, you are under no obliga- 
tion to buy any other club offering. That's what makes 
the Electronics Book Service so unique. 
And you can't find a more comprehensive guide to 
trimming your working time -and making more 
money! -than WORKBENCH GUIDE TO ELECTRONIC 
TROUBLESHOOTING! 

Just think of the advantages you'll gain from Mr. 
Genn's "home brew" test circuits alone! You make 
them from supposedly "useless" components you 
probably have in your junkbox right now ... then use 
these simple circuits to do everything faster, better ... without having to pay for high -priced testing 
equipment! 
This super collection of time -saving shortcuts helps 
you rapidly locate and repair all types of malfunctions 
in electronic equipment. 

You discover how to pinpoint each malfunction and its 
cause ... and how to correct the problem with mini- 
mum inconvenience. By utilizing the charts and grapes 
provided, you get quick and easy solutions to many of 
your most difficult and time -consuming troubleshoot- 
ing problems. 
But most importantly, you get what it takes to really 
start making money. With these shortcuts you can take 
on additional business -and get it done in the same 
time, with the same amount of effort! 
You get no mind -boggling explanations. Just straight 
troubleshooting tips that really work! 
Throughout the pages of WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING you'll find hun- 
dreds of sharp ideas and sure -fire techniques. For 
example, you'll discover: 

How to use resistors in place of expensive 
transformers 
How to make a time -saving graph for deter- 
mining input impedance 
How you can make a simple instrument that 
measures resistance better, in special cases, 
than an ohmmeter 
How to construct and use a simple OP AMP 
tester 
How to make a device that can determine total 
harmonic output, as distinct from each fre- 
quency of the output- 

How you can knock together a simple, easy -to- 
use substitute instrument -from components 
lying around in your shop right now -instead 
of shelling out big money for a signal generator 
with metered output 

* How to perform simple, but effective frequency 
measurements with a scope 

How to use commercial power at your work- 
bench to measure capacitance and inductance 

* How to locate RF interference sources with only 
a compass, a map, and a small receiver 

And that's just a fraction of the information at your 
disposal! You get hundreds of easy -to- follow charts, 
tables and illustrations to simplify the techniques and 
shortcuts, including: 

*Charts for easy conversion of decibels and volt- 
ages 

*A table for RF increase vs. percent of modulation 
*Conversion factors for areas. volumes, and capa- 
citance-to- reactance 

A test set-up for IFamplifierAGCtroubleshooting 
*A test set -up for testing triacs 

WORKBENCH GUIDE TO ELECTRONIC TROUBLE- 
SHOOTING is the best source there is for learning how 
to save time, trouble and big money on instruments 
and equipment ... and getting instant answers for up 
to 99% of the troubleshooting problems you encoun- 
ter. That makes it a perfect way to introduce you to the 
Electronics Book Service. 

The Electronics Book Service does the job for you that 
you have no time to do for yourself. We carefully 
screen the hundreds of books on the subject and select 
only those which are the most useful and valuable -the 
ones that bring you the latest information on tech- 
nical innovations and improvements. Even if you never 
buy another book, you'll still be informed every four 
weeks, of books that can be yours at generous sav- 
ings -books written by some of the most knowledge- 
able people in all phases of electronics. 

Your membership is an ideal way to keep in touch with 
the onrushing advances in electronics and their appli- 
cations. In an industry where novelty is old hat tomor- 
row, there is no better way to keep on top of changing 
technology. Whatever your interest in electronics, your 
membership in the Electronics Book Service can help 
to advance your career, add to your income or enhance 
the enjoyment of your hobby. 

Begin your membership today. 
Mail this coupon now. 

All you need do to begin your trial mem- 
bership in the Electronics Book Service is fill out and 
mail 

y 
l the coupon below. When we receive it, we will 

TRONIC TROUy BLES HOWORKBENCH at once. 
GUIDE TO ELEC- 

Remember, the Electronics Book Service has no addi- 
tional book purchase requirements. Once you've paid 
$2.09 --plus shipping and handling -for WORK- 
BENCH GUIDE TO ELECTRONIC TROUBLESHOOTING, 
you don't need to purchase any other selections! 
Why delay? Mail the coupon below to get your copy of 
this $12.95 benchside guide for only $2.09 -and to 
receive all the benefits of membership in the Electron- 
ics Book Service. Fill out and mail your coupon right 
away. 

Here is the practical 
and efficient way in 
which the Electronics 
Book Service operates. 

1. When you enroll as a member, you receive -for 
only $2.09 (plus shipping and handling, with tax where 
applicable) -your copy of WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING. This is the only 
book you are committed to buy. 

2. Thereafter, you are under no obligation to accept 
any minimum number of selections within any time 
limit. You can take as many or as few as you wish. 
And you may resign at any time with no obligation once 
you have paid for your copy of WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING. 

3. On selections you do accept, your membership 
entitles you to a discount from the publisher's list 
price. This discount is available to members only and 
provides you with substantial savings. 

4. Every four weeks we'll send you a tree mailing 
describing the current selection. If you want the selec- 
tion, no action is required; it will be shipped to you 
automatically. If you don't want t, just return the card 
that is enclosed with the mailing. 

5. You have at least 10 days to decide whether or not 
you want the selection. Return the card so we receive it 
no later than the date specified. If you don't have 10 
days to answer and receive an unwanted selection, 
return it at our expense. 

6. Each mailing also describes a number of alternate 
or additional selections, also available to you at the 
special discount price for members. 

ABOUT THE AUTHOR 
Robert C. Genn is the Director of Engineering 
at Columbia College in Los Angeles, and Pres- 
ident of the Genn Technical Institute. He has 
been involved in the electronics field for more 
than 20 years as a Field Engineer, Director of 
Engineering and Electronics technician and 
instructor. Mr. Genn is certified by the Cali- 
fornia Institute of Technology to teach tech- 
nicians to troubleshoot, service and repair 
microwave systems. 

r ELECTRONICS BOOK SERVICE 
I Membership Enrollment Center 

P.O. Box 42, West Nyack, N.Y. 10995 

Please enroll me in the Electronics Book Service on a trial basis. As my introductory 
selection under this trial membership, send me WORKBENCH GUIDE TO ELECTRONIC 
TROUBLESHOOTING, for only $2.09 plus shipping and handling, with tax where appli- 
cable. I am to receive announcements free of charge and will be entitled to full privileges as 
a member - without obligation to buy any additional club selections. 
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EXPERIMENTING WITH NOISE 

THOSE of us who appreciate good -quality sound reproduction 
might disagree about the definition of good music, but it is safe to 

say that all audio enthusiasts share a common opinion of noise -the 
less the better! Noise is equally unpopular among radio astronomers, 
biomedical engineers, radio communications users, and others who 
work with low -level electrical and electromagnetic signals. 

So much engineering effort is devoted to the suppression of noise 
(it can never be entirely eliminated) that it might come as something 
of a surprise that there are many useful applications for noise. These 
include acoustics measurements, instrument calibration, antenna tun- 
ing, signal jamming, data encryption, electronic music and even 
applied psychology! This month, we'll examine several methods of 
generating noise and explore a few of its uses. First, let's define a 

few basic terms. 
Noise can loosely be called an electronic or electromagnetic 

weed. More precisely, noise is an undesired electronic or electro- 
magnetic signal having frequency components within the frequency 
range of interest which tends to interfere with the reception or 
detection of desired signals. By definition it excludes crosstalk and 
interference from other information -carrying signals within the fre- 
quency range of interest. 

There are many kinds of noise. We are primarily interested in white 
noise and pink noise. White noise is a complex waveform with a 

Gaussian amplitude probability characteristic. It is formed by contri- 
butions from all frequencies over a theoretically infinite but, in prac- 
tice, broad and specified bandwidth. White noise has a flat (constant) 
spectral power density. Thus, it contains equal energy per unit of 
frequency (Hertz). Transduced, audible white noise contains equal 
contributions from all audio frequencies perceptible to the human ear. 
It is thus analogous to white light, which comprises all wavelengths 
(colors) perceptible to the human eye. 

Pink noise is also a complex waveform with a Gaussian amplitude 
probability characteristic and is also formed by contributions from all 
frequencies over a theoretically infinite but, in practice, broad and 
specified bandwidth. Pink noise contains equal energy levels in each 
octave of its spectrum. Because each next -higher octave possesses 
twice the number of discrete frequencies (in hertz) as compared to 
the octave immediately below it, the low- frequency components of 
pink noise have higher amplitudes than the high- frequency compo- 
nents. This is necessary if pink noise is to contain equal amounts of 
energy in each octave of its spectrum. Audible pink noise, therefore, 
has more bass content than white noise and sounds "warmer." 

5dB 

By Forrest M. Mims 

Plots of amplitude versus frequency for white noise (dashed line) 
and pink noise (solid line) appear in Fig. 1. Note that pink noise 
displays a -3 /dB octave slope. If white noise is routed through a 

low -pass filter having a -3 -dB /octave response, the filtered signal 
will be pink noise. Pink noise is commonly used as a test signal in 

audio work because many audio spectrum analyzers are "constant 
percentage bandwidth" instruments. That is, the passband of each 
bandpass filter in these analyzers is an unchanging percentage of its 
center frequency. Therefore, the higher the center frequency of the 
filter, the broader its bandpass. If white noise is applied to such an 

analyzer, a rising 3 -dB /octave characteristic will be displayed. If pink 
noise is applied to the analyzer input, a flat amplitude- versus- 
frequency characteristic will be indicated. The most common audio 
applications for a pink noise source and such a spectrum analyzer is 
in frequency- response testing of audio preamplifiers and amplifiers 
and in the equalization of an audio system in a listening room. 

Now that we have examined some basic ideas about noise, let's 
see some circuits that generate and employ it. 

Diode Noise Generators. The simplest noise generator is a for- 
ward- biased diode. Figure 2 shows a basic diode noise generator 
that you can quickly assemble. Connect the circuit to an audio 
amplifier (capacitive coupling might be necessary) and the speaker 
will produce a continuous rushing or hissing sound. 

A circuit like this can be used to adjust a radio receiver for 
optimum noise figure. With a suitable diode such as the 1N21 or 1N23 
and short, point -to -point wiring, the generator will produce wideband 
noise with components extending as high as 148 MHz. The ARRL 
Radio Amateur's Handbook, which describes how to make receiver 
noise adjustments, suggests adding a 500 -pF capacitor between the 
anode of D1 and ground. It also suggests inserting a 50,000 -ohm 
potentiometer, preferrably one with a logarithmic taper, in series with 
the anode of Dl and the positive power supply terminal to permit 
adjustment of the noise amplitude. 

If you like to experiment, try various kinds of diodes for Dl. A red 
LED, for example, produces both light and noise. Of course, you must 
increase the value of R1 to protect the LED from excessive current 
levels. Use 470 ohms when the voltage of B1 is +6 volts and 820 
ohms when BI is a 9 -volt battery. 

Transistor Noise Generators. When reverse -biased beyond the 
avalanche point, the emitter -base junction of a bipolar junction tran- 
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Fig. 1. Plots of amplitude versus frequency 
for white noise and pink noise. 
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Fig. 3. Noise generator designed by John Simonton. 

sistor generates noise. In the winter edition of the 1975 Electronic 
Experimenter's Handbook, John S. Simonton, Jr. described how to 
assemble a pocket -size sonic noise generator based upon this 
effect. John noted in his article that pink noise is an excellent 
mechanism for masking and thereby concealing low -level sound such 
as a confidential conversation. John also noted that audible pink 
noise can help produce a feeling d relaxation and can in some cases 
block pain stimuli. 

Figure 3 is the schematic diagram of John's circuit. In operation, 
R1 limits the current through the reverse -biased emitter -base junction 
of 01 to a safe value. The noise signal is coupled to amplifier 02 via 
D1. After the noise has been amplified, C2 shunts some of the 
high- frequency components to ground. The resulting output signal, 
which is transduced by a high- impedance earphone, is a reasonable 
approximation of pink noise. 

John points out that most 2N2712s will produce noise, but some 
will not. Should you want to try other transistor types, make sure they 
have an emitter -base breakdown voltages of less than 18 volts. 

Shift Register Digital Noise Generators. Figure 4 shows a simple 
7 -stage shift- register pseudorandom bit generator which produces a 
sequence of 127 bits before recycling. Other shift- register /exclusive- 
OR gate arrangements can be used to produce shorter or longer 
sequences. 

White noise is synthesized when a pseudorandom bit generator 
such as the one in Fig. 4 is clocked at a sufficiently fast rate. 
Shift- register generated noise is not necessarily as random as that 
produced by a diode, especially if a relatively small number of stages 
is involved. But the noise level is more uniform and of a much higher 
amplitude than that from a diode. 

Fig. 4. Basic pseudorandom 
bit generator. 

If you would like to experiment with digital noise generators of this 
type, see pages 277 to 283 of TTL Cookbook, by Don Lancaster 
(published by Howard W. Sams). Don describes several interesting 
applications, including a scrambler for encoding computer data, and 
he also gives schematics of several shift -register pseudorandom 
sequencers. 

52688/MM5837 Digital Noise Generator. The S2688/MM5837 
(National Semiconductor) is a complete PMOS digital noise genera- 
tor in an 8 -pin mini -DIP. The internal circuit, shown in Figure 5, 
consists of a 17 -stage shift register, some gates and a clock. 
Pseudorandom bit patterns are produced by connecting the outputs 
of the 14th and 17th stages of the shift register to an exclusive -OR 
gate whose output is applied to the input of the first stage in the shift 
register. 

A 17 -input NOR gate monitors the output of each stage of the shift 
register. Should the outputs of all 17 stages simultaneously go low, 
the NOR gate prevents a lockup condition (a continuous output of all 
0's) by automatically applying a logic 1 to the third input of the 
exclusive -OR gate. This, in turn, applies a logic 1 to the first stage of 
the shift register. 

The S2688/ MM5837 is exceptionally easy to use. If the output is 
connected to an op amp or other high- impedance circuit, the chip can 
be powered by a single supply (V55 = 0 V and Vpp = - 14 V ± 1 V). 
If the chip must drive a low impedance, VGo should be connected to 
-27V ± 2 V. 

Though it is recommended that Vpp be within a volt of - 14 V, I've 
found that the internal clock speed can be altered by varying V00. 
Here's what I measured: 

Vpp 
Approximate Clock 

Frequency (Hz) 
-5 0 
-6 0.7 
-7 2267 
-8 8731 
-9 16,382 - 10 23,531 

-11 32,564 - 12 38,347 - 13 40,010 - 14 37,800 - 15 33,173 

Because broadband noise is best suited for most audio applica- 
tions, it's evident that a supply voltage of - 12 to - 14 volts gives the 
best noise quality. However, the lower frequency noise generated 
when lower supply voltages are used has several possible applica- 
tions. For example, when V00 is between -6 and -7 volts and the 
noise generator is coupled to an audio amplifier, the random clicks of 
a radiation counter can be simulated. 
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Fig. 5. Block diagram of S2688/MM5837 
digital noise generator. 
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YOU CAN TAKE IT WITH YOU! 
Quality Sound takes 
to the road ... the sky .. . 

and the ocean! 

MKI&IIB 

PliagEA LAB 
U Li SERIES 

We wrote the book on miniature speakers, from Design to 
Production! Our five models speak for themselves in total 
performance, styling, and features that are found in no other 
speakers ... such as, Solid Walnut Cabinetry, full 12 db cross- 
over network, a specially designed cone with our exclusive 
rubber surround, and a deep throw speaker basket. These 
are Just a few of the reasons why our Bass is unequaled in the 
Industry. "Dimension Minis' are Proven best by listening test." 

Come in for a demonstration and judge for yourself. 

See and Hear the New Dimension in Sound at 
Your Local Stereo Dealer. 

DEEIMOuLI 
819 S. Kraemer Placentia, CA 92670 
(714) 630 -5440 
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EXPERIMENTER'S CORNER continued 

S2688/MM5837 Pink Noise Generator. Pink noise, which is 
required for room equalizing and other acoustical applications, can 
be produced by following an S2688/MM5837 with a -3 dB /octave 
low -pass filter. One such filter appears in National Semiconductor's 
Audio Handbook (Fig. 2.17.6, p. 2 -56) and is shown connected to an 
S2688/MM5837 in Fig. 6. The pink noise produced by this generator 
contains equal amounts of energy in each octave of the audio 
spectrum from 20 Hz to 20 kHz. The output is about 1 volt of pink 
noise superimposed on an 8.5 -volt dc level. 
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Fig. 6. Pink noise generator using S2688/MM5837. 
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Fig. 7. Noise generator coin tosser. 

Coin Tosser. Circuits that produce a completely random binary 
output are much in demand. Figure 7 shows a simple random -output 
circuit made from a noise generator and a 4027 flip -flop operated in 

its toggle mode. 
Pressing S1 applies power to the noise -generator chip and causes 

noise pulses to be applied to the flip -flop. The output LEDs appear to 
glow continuously even though they are rapidly being switched on 

and off by the noise pulses. Releasing S1 turns off the noise chip. The 
logic states at the outputs of the 4027 then reflect the input status at 
the time that the noise is cutoff. Therefore, only one of the two LEDs 
glows. 

Ideally, the output of the tosser should be completely random. With 
my circuit, however, in 100 tosses, green came up 56 times and red 

44 times. I tried another 100 tosses and this time green came up only 
43 times while red came up 57 times. These results seemed contra- 
dictory and not very random until I added them together. The result: In 

200 tosses green glowed 99 times and red glowed 101 times. 

SN76477N/SN76488N Complex Sound Generator. This versa- 
tile chip is literally a complete sound -effects machine in a 28-pin DIP. 

It includes a noise generator which can be modulated by a low - 
frequency oscillator to produce propeller -aircraft, steam -engine, 
snare, and other sounds. 

There are so many uses for the SN76477N/SN76488N that we 

can't do this chip justice here. If you want to find out more about its 

operation, see the Texas Instruments data sheet and pages 42 and 

43 of the Engineer's Notebook (Radio Shack). 

MARCH 1980 

www.americanradiohistory.com

www.americanradiohistory.com


We fit the same. 
But we perform so 

much better. 
When it comes to fitting any audio or 

video recorder, there's no apparent difference 
between Fuji and any other brand of cassettes: 
we all fit the same. 

But there, the resemblance ends. Be- 
cause tapes are manufactured to very different 
quality standards with different materials and 
technologies, Fuji's performance is unique. 

Take video. Our VHS and Beta cas- 
settes improve performance on any recorder. 
Providing sharper pictures. More lifelike 

TE 

color. And freedom from noise and distortion. 
In audio, our premium FX -I, FX -II and 

low -noise FL set new standards for accurate 
sound reproduction. And extended response. 

Our revolutionary new Fuji Metal Tape 
goes even further. With ultra -wide response. 
Dramatically- improved dynamic range and 
sound quality comparable to studio open reel 
recordings. 

So, whatever you're recording -on 
whatever brand of recorder -discover how 
good your machine really is. With Fuji -the 
tape that helps it perform so much better. 

Tg0 L 

One brand nd tits all. Better. 
Magnetic Taix' Division 

Fuji Photo Film C.S.A.. Inc. 
350 Fifth Avenue, 

New York, New York 10001 
(212) 736 -3335 
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speakers. You can save up to 50% 
when you build them yourself. 

Read about all the details in our 
free catalog. Send for yours today! 
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Computer Bits 

KEYBOARDS 

WHAT IS the most important part of a 

microcomputer system? Is it the micro- 
processor chip, memory boards, mass stor- 
age system, or display interface? If it is the 
part that is most used by the owner, then the 
answer is probably the keyboard. As neces- 
sary as these other parts are to the function- 
ing of the system, most users spend far more 
time with the keyboard than any other periph- 
eral. While many informed sources foresee 
the day when the primary man -machine inter- 
face link will be through speech, keyboards 
will be with us for quite a while. It is amazing 
how many manufacturers overlook the impor- 
tance of the keyboard to a successful prod- 
uct and how many prospective users fail to 
intelligently evaluate a system's keyboard. 

Human Factors. When speaking of key- 
boards in conjunction with microcomputers, 
we mean so- called alphanumeric keyboards; 
that is, those that have 10 digits, 26 English 
letters, and an adequate complement of 
punctuation marks. Today, the feature that 
most distinguishes a microcomputer from the 
multitude of less expensive programmable 
calculators is the ability to handle textual 
information as easily as numerical informa- 
tion. Any system that offers only a numeric 
keypad is definitely limited in its potential 
beyond learning machine language and ex- 
perimenting with short programs. 

Assuming an alphanumeric keyboard is 
needed, how many and what kind of charac- 
ters should it have? Since all personal com- 
puters use the ASCII character code which in 

its smallest form defines 10 digits, 26 letters, 
and 27 symbols, it follows that a minimum 
keyboard should have all of these. A more 
comprehensive keyboard would have an 

additional 26 lower -case letters and 5 sym- 
bols and thus could be called a full ASCII 
keyboard. While many of the earlier pack- 
aged computers had just a minimum key- 
board, the availability of lower -case letters is 

required for the computer to realize its text 
editing and processing potential -a major 
application area. In fact, many people have 
either sold their older systems or modified 
them to handle lower -case letters. Fortunate- 
ly, manufacturers are starting to get the mes- 
sage so most personal computer keyboards 
and displays in the future will be capable of 
handling the full 94- character ASCII set. 

Another keyboard variable is the arrange- 
ment of the character keys. There is little 
question that the 26 letters should be 
arranged in the traditional typewriter style. 
While exhaustive human -factor tests have 
shown this layout to be less than optimum 
with respect to typing speed and accuracy 
(the relatively obscure "Dvorak" layout, 

By Hal Chamberlin 

which is also scrambled, holds that distinc- 
tion), it is practically universal on today's 
typewriters and is taught in typing classes. 
Any system with a sequential "ABCDEFG" 
keyboard is severely limited in utility when 
the user passes the "get acquainted" stage. 
Even if the user cannot touch -type, it is valu- 
able to have a keyboard that uses a standard 
layout because then it will be easier to adapt 
if he or she should ever "trade up" to a more 
powerful system. There are actually touch - 
typing training programs on the market in 

which the computer itself generates the drill 
text (on the screen) and measures typing 
speed and accuracy automatically. 

There is very little agreement however on 
where the digits and symbols should be 
placed on the keyboard. Digits are usually 
placed in a horizontal row above the letter 
keys (as on a conventional typewriter) but 
this is not very efficient if a lot of numerical 
data is to be typed in. A method used by 
many data processing machines is to put the 
digits in a 3 -by -3 matrix as the shifted version 
of the characters U I O J K L M (with zero 
in its normal location), which can then be 
typed by skilled adding machine operators. 
Fortunately no personal computer uses this 
approach, but many have a "numeric key- 
pad" with the 3 -by -3 digit arrangement to the 
right and separate from the main keyboard. 
The ideal keyboard would probably have 
both with provisions for the program to deter- 
mine which group of digits were to be used. 
This would allow nonbusiness programs to 
use the extra keys for functions such as 
cursor movement or text editing commands. 

Symbol placement generally conforms 
either to the IBM or ASCII arrangement. While 
the latter is preferred because of its associa- 
tion with the standard character set used by 
computers, many systems aimed primarily at 
text- editing applications use the IBM ar- 
rangement because of its greater similarity to 
typewriter keyboards. The two arrangements 
are easily distinguished. IBM has the paren- 
theses on the 9 and 0 keys while ASCII has 
them on the 8 and 9 keys. 

Mechanics. Just having an acceptable 
arrangement of keys doesn't necessarily 
make an acceptable keyboard; mechanics 
are important too. Probably the most impor- 
tant mechanical factor is the size and spac- 
ing of the keys. In this respect, the standards 
are quite clear: the keys are to be placed on 

34-inch centers both horizontally and vertical- 
ly and are to be staggered by 3'e inch for the 
top two and bottom two rows and 318 inch for 
the middle two rows. Some manufacturers 
have attempted to ignore this standard and 
provide a keyboard with smaller- than -normal 
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keys packed together with as little as 1/2 -inch 
spacing. The results have been tens of thou- 
sands of lost sales and, for at least one 
vendor, a new line of machines with standard - 
size keyboards. 

Another area of considerable variation 
among available systems is keybutton travel. 
On standard typewriters, this varies from 
nearly an inch on manual to about vs -inch on 
electric machines. The electronic keyboard 
industry, however, is in general agreement 
the optimum travel should be about 0.15 inch 
for the feel of good positive action. Recently, 
there have been some systems with keys 
that travel little if any. In this case there are 
really no keys at all; the letters and symbols 
are merely printed on a plastic sheet 
stretched over a supporting frame with pres- 
sure- sensitive contacts molded in. When typ- 
ing, the effect is like drumming your fingers on 
a tabletop. While this makes little difference 
for the occasional hunt -and -peck typing 
needed for preprogrammed game machines, 
it would probably drive a touch -typist crazy. 
Although such keyboards are very inexpen- 
sive and somewhat more immune to coffee 
spills, a standard travel keyboard is certainly 
worth the difference when many hours are to 
be spent using the system. 

An additional mechanical consideration is 
the degree of feedback the keyboard gives 
the operator when a key is struck. As pre- 
viously mentioned, full -travel keys give some 
feedback merely by their substantial dis- 
placement when pressed. There have been 
numerous attempts on professional key- 
boards to provide tactile feel with the key 
itself making a click and then suddenly re- 
leasing backpressure at the instant the com- 
puter gets the character code. While the 
basic idea is sound, very few keyboard man- 
ufacturers have implemented it correctly 
(there is a confusing secondary click and 
pressure increase when the key is released). 
As a result, acceptance has been minimal. 
On personal computers it would be a simple 
matter to provide an audible click or short 
beep from a built -in speaker when a key- 
stroke is entered -but very few systems 
actually do. Audible feedback not only gives 
confidence that the system is responding (or 
an instant indication that it is not), it also 
improves typing rhythm and thus speed and 
accuracy. If audible feedback is provided, 
however, there should be a way to turn it off 
when silent operation is desired. 

One final human -factor feature that is nice 
to have on a keyboard is automatic repeat. It 
is often necessary to enter the same charac- 
ter continuously -as when moving the cursor 
for editing. Pounding the same key repeated- 
ly not only shortens its life,but is annoying and 
slow. With automatic repeat, a key contin- 
uously held down repeats its code in rapid 
succession until the key is released. There is 
usually a time delay of about 1/z second 
before repetition starts to avoid unintended 
repeats, and the repeat rate is about 15 per 
second. Although this feature is very easy to 
implement (and nearly free) when the key- 
board is scanned by software, few if any 
packaged systems offer it at present. 

Interfaces. Several general methods of key- 
board interfacing are in common use, even on 
packaged systems in which the keyboard is 
integral to the system. Modular computers, 
such as S -100 machines, often use the key- 
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ELF II by Netronics Write and run programs -the 
very first night-even if you've 
never used a computer before! 

Featuring 

RCA 1802 COSMAC CPU 
Own a powerful home computer system, starting for just $99.95 -a price that 

gets you up and running the very first night .,with your own TV for a video 

display. $99.95 ELF II includes RCA 1802 8-bit microprocessor addressable to 64k 

bytes with OMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard, 

two digit hex output display, stable crystal clock for timing purposes, RCA 1861 

video IC to display your programs on any video monitor or TV screen and Salot 
plug-in expansion bus (less canner Mal to expand Elf II into a giant! 
ELF II Explodes Into A Giant! 

Master ELF Ifs 899.95 capabilities, then expand with GIANT BOARD 

KLUGE BOARD RAM BOARDS TINY BASIC ASCII KEYBOARD... 
LIGHT PEN ELF -BUG MONITOR COLOR GRAPHICS B MUSIC SYSTEM 

TEXT EDITOR ..ASSEMBLER.. DISASSEMBLER.. VIDEO DISPLAY BOARD 

and another great reason for getting your ELF now 

You're up and running with video graphics for just $99.95 - 
then use low cost add -ons to create your own personal system 
that rivals home computers sold for 5 -times ELF II's low price! 

pre -recorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 
Expanded, ELF II can give you more power to make things happen in the real 

world than heavily advertised home computers that sell for a lot more money. 
Thanks to an ongoing committment to develop the RCA 1802 for home computer 

use, the ELF II products -being introduced by Netronics -keep you right on the 
outer fringe of today's small computer technology. It's a perfect computer for 

engineering, business, industrial. scientific and personal applications. 
Plug in the GIANT BOARD to record and play back programs, edit and 

debug programs, communicate with remote devices and make things happen in 

the outside world. Add Kluge (prototypingl Board and you can use ELF II to 

solve special problems such as operating a complex alarm system or controlling 
a printing press. Add 4k RAM Boards to write longer programs, store more 
information and solve more sophisticated problems. 

ELF II add -ons already include the ELF II Light Pen and the amazing ELF-BUG 

Monitor -two extremely recent breakthroughs that have not yet been duplicated 
by any other manufacturer. 

The ELF -BUG Monitor lets you debug programs with lightening speed because 

the key to debugging is to know what's inside the registers of the microproces- 

sor. And, with the ELF -BUG Monitor, instead of single stepping through your 

programs, you can now display the entire contents of the registers on your TV 

screen. You find out immediately what's going on and can make any necessary 

changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 

TV screen with just a wave of the "magic wand." Netronics has also introduced 
the ELF II Color Graphics B Music System -more breakthroughs that ELF II 

owners were the first to enjoy! 

ELF II Tiny BASIC 
Ultimately, ELF II understands only machine language -the fundamental coding 

required by all computers. But, to simplify your relationship with ELF II, we've 
introduced an ELF II Tiny BASIC that makes communicating with ELF II a 

breeze. 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Ten Editor gives you word processing ability and the ability to edit 
programs or teal while it is displayed on your video monitor. Lines and charac- 

ters may be quickly inserted, deleted er changed. Add a printer and ELF II can 

type letters for you -error free -plus print names and addresses from your 
mailing list! 

ELF It's Assembler translates assembly language programs into heaidecimal 
machine code for ELF II use. The Assembler features mnemonic abbreviations 
rather than numerics so that the instructions on your programs are easier to 
read -this is a big help in catching errors. 

ELF Irs Disassamblar takes machine code programs and produces assembly 
language source listings. This helps you understand the programs you are 
working with... and improve them when required. 

The new ELF II Video Display Bard lets you generate a sharp, professional 
32 or 64 character by 16 line upper and lower case display on your TV screen or 

video monitor- dramatically improving your unexpended 199.95 ELF II. When you 
get into longer programs, the Video Display Board is a real blessing! 

Now Available! 
A -D /D -A Board Kit includes I channel (expandable to 

4) D -A, A -D converters, $39.95 plus S2 postage & hand- 
ling.. 

PILOT Language -A new text-oriented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games...unscram - 
bling sentences...spelling drills ... "fill in the missing 
word" tests, etc.! PILOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape, only 
S/9.95 postpaid! 

Game Package on cassette tape (requires 4k RAM), 
59.95 plus $2 postage & handling. 

Clip Here and Attach to Your Order Below! 

BREAKTHROUGH! 
Netronics proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sandlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p &h. Also 
available for RCA VIP and other 1802 systems 
Board includes area for a ROM version 

Master This Computer In A Flash! 
Regardless of how minimal your computer background is now, you can learn 

to program an ELF II in almost no time at all. Our Short Course On Mrcropro 
cessor b Computer Programming -written in non-technical language- guides you 
through each of the RCA COSMAC 1802's capabilities. so you'll understand 
everything ELF II can do and how to get Elf It to do il! Don't worry if you've 

been stumped by computer books before. The Short Course represents a major 

advance in literary clarity in the computer field. You don't have to be a computer 
engineer in order to understand it. Keyed to ELF It, it's loaded with "hands on'' 
illustrations. When you're finished with the Short Course. neither ELF II nor the 
RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 
you'll also be able to read magazines such as BYTE... INTERFACE AGE... POPU- 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 

articles. And, you'll understand how to expand ELF II to give you the exact 

capabilities you need! 

If you work with large computers, ELF II and the Short Course will help you 

understand what they're doing. 

Get Started For Just $99.95, Complete! 
099.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home. displaying ,ideo graphics on your TV screen and 

designing circuits using a microprocessor -the very first night -even if you've 
never used a computer before. 

ELF II connects directly to the video input of your TV set, without any adds 

tional hardware, Or, with an $8.95 RF modulator Isee coupon below), you can 

connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 

fascinating new targetlmissile gun game that was developed specifically for ELF 

Il. But games are only the icing on the cake. The real value of ELF II is that it 
gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. 01 course, machine language is 

only a starting point. You can also program ELF II with assembly language and 

tiny BASIC. But ELF Ifs machine language capability gives you a chance to 

develop a working knowledge of computers that you can't get from running only 
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while They are displayed on your video monitor (Add 
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Disassembler on cassette tape takes mattone code 
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`Firestik' 
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COPIED ANTENNA IN THE WORLD! 
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8 -digit precision. 
To go. 

Here's a battery- operated counter with a battery of fea- 
tures: CSC's MAX -100 digital frequency counter. Direct 
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Smarter tools for 
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board of an external display terminal. From 
the computer's point of view, characters 
come in at random times on a serial interface 
encoded and ready to go. A large number of 
modular machines use a video display inter- 
face plugged directly into the bus and a sep- 
arate keyboard interfaced to a parallel port. 
This approach saves the expense of a sepa- 
rate terminal and gives added flexibility. 

In either case, the computer program must 
be "looking" at the keyboard when the keys 
are struck, otherwise the input characters 
may be lost. A system with this difficulty can 
be greatly helped by having audible feed- 
back to tell the operator instantly when a 
keystroke is or is not accepted. A better way 
to solve the problem is to use interrupts with 
the keyboard. With interrupts, every key- 
stroke interrupts the running program and 
informs it that a key has been struck. If the 
program is not yet ready for an input, the 
character is read and placed in a memory 
buffer. When the program is ready, the buffer 
is examined first and characters are taken 
from it until the buffer is empty. Then the 
program waits for a keyboard input. This is a 
very valuable feature for interactive programs 
written in BASIC, in which it is easy for the 
operator to get ahead of the program. 

While the keyboard logic does most of the 
work associated with scanning the keys and 
forming the character code on modular sys- 
tems, many packaged systems use the 
microprocessor itself to do this task at much 
lower cost. In these systems, the individual 
keyswitches are wired into a matrix, usually 
with 8 rows and 8 columns and a switch at 
each crosspoint. The 8 column wires are then 
connected to an internal 8 -bit output port and 
the 8 row wires to an 8 -bit input port. When- 
ever a key is depressed, an output is con- 
nected to an input with the combination differ- 
ent for each key. With proper construction, it 

is possible for the program to identify which 
keyswitch is closed and then look up its code 
in a memory table for use by the rest of the 
software. 

Typically the keyboard -read program, 
which is usually part of ROM software, scans 
the keyboard, which means it "looks" at 
each key in sequence and registers a char- 
acter when it locates a depressed key. Addi- 
tional software tests are required to prevent 
the same character from being generated 
each time the software scans and to negate 
the effects of keyswitch contact bounce. 

There are two common ways of solving the 
former problem, each giving a different typing 
characteristic to the keyboard. One of these 
is to stop scanning the keyboard when a 

depressed key is found, output the code, and 
then wait until the key is released. At that 
point, scanning is resumed. This system is 

called "two -key rollover" because it pro- 
duces the proper sequence of characters 
(that is, the same sequence that was typed) 
for a maximum of two keys being pressed 
simultaneously. The second method uses 
continuous scanning and keeps a copy of the 
state of each key in memory. A keystroke is 
registered only when a key that was not 
previously down (as determined by looking at 
the copy in memory) is seen down for the first 
time. Thus, the keyboard responds only to 
up -to -down movement of a key and then corn - 
pletely ignores it. This is called "N -key roll- 
over" because it produces the proper char- 
acter sequence regardless of the number of 
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keys already down. Having more man one 
key down simultaneously is a common occur- 
rence, particularly with fast typing, so it is 
important that the keyboard, whether it be 
hardware or software scanned, handle the 
situation in a reasonable manner. 

Keyswitch contact bounce is a serious 
problem. All mechanical contacts fail to make 
and break instantaneously and may vibrate 
(produce multi -contacting) for a few millisec- 
onds before a solid contact is assured. With 
the speed of modern microprocessors, a 
keyboard scanning program could interpret 
this bouncing as several keystrokes and pro- 
duce multiple repetitions of the same charac- 
ter. From a software viewpoint, the probllem 
can be solved by having the scanning soft- 
ware verify the making or breaking of a con- 
tact by testing it for about 10 milliseconds 
and requiring that every test produce the 
same results before concluding that a make 
or break actually took place. Fortunately, 
systems with bounce problems can be cured 
by using a ''keyboard fix" program available 
from the manufacturer or on the open market. 

Interrupt operation of a keyboard that is 
software- scanned is more difficult than if it is 
hardware -scanned, but one hardware manu- 
facturer has figured out a way to do it with its 
line of computers. The trick is to have a 
60 -Hz line- frequency interrupt cause periodic 
entry into the keyboard scan routine regard- 
less of program activity. The scan routine in 
turn, does one scan of the keyswitch array 
and stores any key that is newly pressed into 
a character buffer for later use. Thus, it is 
possible to be several keystrokes ahead of 
program execution. Since the operating 
system takes care of all of the details auto- 
matically, the programmer doesn't even have 
to know about it. This same 60 -Hz interrupt 
also updates an elapsed time "clock" in 
memory, which can be quite useful. C> 
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Is it Dungeons and Dragons 
or Dragons and Dungeons? 

Did you read about the fellow who 
became so enchanted playing D & D, 
he disappeared for a month? 

Chances are, when you play the 
Dunjonquest'" version, the greatest 
of all the role -playing' fantasies, youll 
be able to hold on to reality just a 
little better. 
You're the hero. Enter into the Dunjonquest 
"Temple of Apshai and into the greatest fantasy 
adventure you've ever experienced. The Temple 
has over 200 rooms andcatacombs in which lurk 
more than 30 kinds of monsters and beasts ready 
to do you in -in real time - before you can reach 
any of the 70 or so treasures waiting for the hero. 
You may spend days, weeks, months ... the rest 
of your life ... striking at the forces of evil, or 
running from them, or calling on powers you can 
never completely understand. Always, always 
demonstrating in varying degrees your strength, 
constitution, dexterity, intelligence, intuition, the 
force of your ego. 

Unlike chess or bridge or monopoly, this role - 
playing game -like other good role -playing 
games -is an experience rather than a game. it 
is not played so much as it's lived or experienced. 
Your alter ego goes forth into the world of demons 
and darkness, dragons and dwarves. Your char- 
acter will do whatever you want him (or her or it) 
to do. 

"The Temple ... " comes complete with a superbly 
illustrated 56 -page rule book and cassette program, 
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designed to operate with the Level Il 16K 
TRS 80, the PET 32K or the Apple 11 48K (Micro- 
soft) computer. Only $24.95 complete, including 
shipping and handling on orders placed within the 
next 30 days. (Apple disk available for $29.95). 

Dunjonquest's "The Temple of Apshai" is 
guaranteed to be the best version of Dungeons 
and Dragons /Dragons and Dungeons. It's a 
product of the two guys who are Automated 
Simulations: Jim Connelley and Jon Freeman. Jim 
is a Dungeon Master, running continuous D & D 
campaigns. He's been a data processing profes- 
sional with Westinghouse, GTE Sylvania, Logisti- 
con ... an expert in computer -based math - 
modeling and in simulation of complex phe- 
nemona. Jon is a game player, designer and 
author. He's a frequent contributor to Games 
magazine; ...and this brings us to our un- 
believable offer: 

Actuel photo of screen during a Dunjonquest game. 
In Room 3 in the Temple of Apshai, our hero observes 
two treasures unattended by dragons. monsters or 
demons for the moment. He is completely free of 
wounds; he is not at all fatigued. He carries 44 pounds 
of armor and 19 arrows in his quiver. He has already 
slain five demons. Will he capture the treasures before 
moving on. or before the forces of darkness intercept him' 

FREE: The Playboy Winner's 
Guide to Board Games the 
bestselling paperback by our own 
Jon Freeman. How to win at 
Monopoly, Scrabble, Dungeons and 
Dragons and almost 100 other 
board games. Order your Dun- 
' t Temple of Apshai 
now, get the book free ... and 
you keep it even if you don't 
choose to keep the guaran. 
teed Dunjonquest. 

As we said, guaranteed: Guaranteed to be the 
best version; guaranteed that youll be happy with 
it. Order now, use it for two weeks. If you don't 
enjoy completely this fantasy adventure ex- 
perience that goes beyond all others, send it back 
to us. Well refund your money in full; no ques- 
tions asked. 

Master Charge or Visa card holders: 
charge "The Temple of Apshai" to 
your credit card. Just call our toll 
free number: (800) 824 -7888, oper- 
ator 861 (In California, call operator 
861 (800) 852 -7777. In Hawaii and 
Alaska, operator 861 (800) 824-7919) 
and you can begin enjoying your D & 
D game in days. Or send your check 
for $24.95` to 

Automated 
Simulations 
Dept. E 
P.O. Box 4232 
Mountain View,' Ca. 94040 

L1 

"Remember, I promised you 
only 99.999 percent accuracy." 

MARCH 1980 

' 
1 

1 

1 

Ll. 

BMW owl 
Rush my copy of the 
TEMPLE OF APSHAI for 

computer. 
I'm enclosing $24.95 
(or $29.95 for an APPLE 
disk version). 
'California residents, please 
add 6.5% tax. 

name 

address 

city 

state zip 
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THE MKROCOAIPUTER MART 

MICROCOMPUTER MART RATE: 1" x 1 Column (1 -5;8 ") $125. 1 -1/2" x 1 Column (1 -5/8 ") $187.50. 2" x 1 Column (1 -5/8 ") $250.00. For frequency 

rates, please inquire. GENERAL INFORMATION: Advertising copy must be typewritten or clearly printed. Payment must accompany copy except when ads are billed 

on credit cards -American Express, Diners Club, Master Charge, VISA (supply Expiration date) -or when ads are placed by accredited advertising agencies. Ads are 

not acknowledged. They will appear in the first issue to go to press after closing date. Closing date: 1st of the 2nd month preceding cover date (for example, April issue 

closes February 1st). Send order and remittance to MicroComputerMart, POPULAR ELECTRONICS, One Park Avenue, New York, NY 10016. For inquiries, contact 

(212) 725 -3485. 

CALIFORNIA 

OHIO SCIENTIFIC 
MICRO -COMPUTERS 
A.A. Office 
Equipment Company 
15296 E. 14th St. 
San Leandro, CA 94578 
(415) 357 -1737 

FREElsoftware catalog 
for Apple II 

SALESSERVICE LEASING 
of 

APPLE ATARI DEC 
Plus all PERIPHERALS & SUPPLIES 

Open Tuesday through Sunday 
VISA and MASTERCHARGE 

RAINBOW COMPUTING, INC. 
9719 Reseda Blvd. 

Northridge, Ca 91324 
(213) 349 -5560 

W. El Camino Real 
Mountain View, CA 94040 

(415) 969-5464 

The Original 1 

[1415 

rtl 

OHIO 
SCIENTIAe 
We carry the full line of Ohio Scientific Microcomputers 

Data Products Maintenance 
128 14. Garfield Ave., 

Monterey Park, CA 91754 

(213) 573 -5991 (714) 994 -4180 

FLORIDA 

COMPUTER CENTER 
OF THE 

PALM BEACHES 

apple II 
Specializing in Apple Business and Engineer 
eng Systems Pascal Systems in stock Cus 
tom S -100 Systems Authorized service for 
Apple. Micropolis. Shugart We service al! 

other systems 
2833 Exchange Court 

West Palm Beach Ft 33409 
13051 689 -3233 

NEW JERSEY 

COMPUTER MART 
OF NEW JERSEY 

501 Route 27 
Iselin, N.J. 08830 
(201) 283 -0600 

aas 
The 
Microcomputer 
People' 

TEXAS 

~-- 

As a Radio Shack,. Authorized 
Sales Center owned Et operated 
by Pan American Electronics, Inc., 
we can sell them for less. No taxes 
collected on out -of -state ship- 
ments. We pay shipping Ea insur- 
ance. 

TOLL FREE 1300 /531 -7466 
Texas Et Main No. 

512 /581 -2765 
1117 Conway 

Mission Texas 78572 

PENNSYLVANIA 

SOFTWARE 
FOR THE TRS -80 

ARTCO 
ELECTRONICS 

302 Wyoming Avenue 
Kingston. PA 18704 

17171287 -1014 

PET: Atari; Compu Think; 
Diskettes at Discount Prices 

AB Computers 
115 E. Stump Road 

Montgomeryville, PA 18936 
(215) 699 -5826 

OHIO 

BAND -ORCH, INC. 
Complete Ohio 
Scientific Line 

337 East State Street 
Alliance, Ohio 44601 

(216) 821 -2600 
VISA/Master Charge 

GEORGIA 

GRAHAM 
BUSINESS COMPUTER 

SYSTEMS INC. 
Featuring Full Line Ohio Scientific 

5725 Buford Highway 
Suite 216 
Atlanta, ( ;A 3(1340 
(404) 457 -1454)) 

Radio lhaeli 
COMPUTER CENTER 

CHICK) MANAGEMENT 
SYSTEMS 

Up to 15% Discount 
on TRS -80's 

We have the highly reliable 
Lobo Disk Drive in stock! 

Mini -Mall- Downtown Shopping Center 
Cairo, Georgia 31728 

1912) 377 -7210 

MICHIGAN 

544' +8" Diskettes, $2.99 ea (Boxes of 101 

O.S.I. 11 -OEM 48K, AMCAP Software, 
Reg. $3,874. Now $2,995. 

CROMEMCO STS -3, 54K, Dual Sided 8" 
Reg. $6,990. Now $5.695. 

Other Discounts as well. Shipping Extra. 

Rt. I, Box 193 

THE Bunten Springs FIEFELE Michigan 49103 
(616) 429 -3034 

COMPLETE ATARI LINE 
Reserve your Atan Computer NOW 
A.C.C.I. (313) 549 -2870 
AMERICAN COMPUTER 

CENTER INC. 
41 12 N. Woodward 

Royal Oak, Ml 48073 

PIONEER CAR STEREO SANYO 
INDASH CASSETTE 

KPX9500... 208.99 
KPX9000... 186.99 
K E 5000 . . . . 269.99 
KE3000 .... 233.99 
KE2002.... 210.99 
K E2000 . . . . 183.99 
KP8000 . . . . 155.99 
K P5500 . . . . 149.99 

UNDERDASH 

KPX600.... 128.99 
KPX500.... 128.99 
KP88G 110.99 
KP66G 89.99 
KP500 132.99 

GM-12 . . . 31.99 
GM-40 . . . 52.99 
GM-120 .. 125.99 
AD-320 .. 47.99 
AD-360 .. 139.99 

SPEAKERS 

TS-M2 . . . 28.99/pr 
TS-695 .. 89.99/pr 
TS-X6 . . . 71.99/pr 
TS-X9 . . . 137.99/pr 

INDASH 8-TRACK 

TP6001 .. 98.99 

FT1490-2-. 166.99 
FT1495 . . . 168.99 
FT1498 . . . 258.99 
FT2400... 229.99 

UNOEROASH 
CASSETTE 

FT407 . . . . 67.99 
FT1400 . . . 96.99 

INDASH 8-TRACK 
FT1877... 162.99 

BLANK VIDEOTAPES 
TOK T-120 (VHS) .... 
JVC T-120 (VHS) . . . . 

Panasonic T-120 (VHS). 
SONY L-750 (Beta) . . . 

SONY L-500 (Beta) . . . 

TDK L-500 (Beta) . . . - 

FUJI L-500 (Beta) . . . . 

15 49 
15.49 
15.49 

17.99 
13.49 
13.49 
13.29 

BEAN BOX ANTENNAS 

FM-8 
FM-10 

34.99 
64.99 

* Free Bonus * 
FREE BONUS CASSETTE OR 8 -TRACK HEAD CLEANER 
WITH EVERY CASSETTE OR 8-TRACK UNIT PURCHASED 

AUD IO -MW 

BLANK TAPES ORDERING INSTRUCTIONS 

C-90 UOXL-II (Cr) 
C-60 UDXL-II (Cr) . 

C-90 UDXL-I 
C-60 UDXL-I 
C-90 UD 
C-60 UD 

3.39 
2.49 
3.39 
2.49 
2.79 
1.89 

TDK CASSETTES 

SAC -90 (Cr) 2.99 
SAC -60 (Cr) 2.19 
ADC -90 2.49 
ADC -60 1.69 

DC -90 1.69 

DC -60 1.19 

mere an me 1s actory resti an 

complete with Manufacturer's War- 
ranty. For immediate shipment, send 
Certified Check, Money Order, Cash- 

ier's Check, or Master Charge or Visa 
(Send Card Number and Expiration 
Date). Call us toll -free Man -Fri 9AM- 
7PM, Sat 10AM -IPM (Eastern Time) 
for Credit Card orders. Personal Checks 
subject to hold for bank clearance. 
Shipping 8 Handling charge $3.00 
(Canada, Puerto Rico, Hawaii, Alaska 
56.001. Allow 5.12 days for U.P.S. 
delivery. For all matters other than to 
place orders, please call 212-375 -8250 

No C.O.D. orders accepted. 

FREE CATALOG 
UPON REQUEST 

CALL TOLL FREE (800)221 -6688 
In 

Pue to R eo and A tkaada CALL (212)375-8250 

ELECTRONICS 2104 HOMECREST AVE. BROOKLYN, N.Y. 11229 
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Soft 'ware - Sources 
By Leslie Solomon 
Technical Director 

TRS-80 Math Library. Requiring 16K of 
RAM, and written for Level -II BASIC, this 
package contains 22 programs for solving 
various scientific problems including equation 
roots, differentiation and integration, simulta 
neous equations including sparse and tridia 
gonal systems, matrix operations (inversion. 
determinant, etc.), interpolation (one and two 
dimensional), regression analysis (linear, 
polynomial, multiple), ordinary differentia' 
equations (single and simultaneous), partia 
differential equations, statistics and plotting 
(any function, any range). The package 
comes with a user manual, example runs, 
program descriptions, brief theories and 
sources to refer to. Disk version is $35, Lev - 
el-II cassette is $32. Dr. Lee Scientific Soft- 
ware, 5819 Thomas Ave., Philadelphia, PA 
19143 (Tel: 215 -748. 4558). 

8080 APL. Running under CP /M for the 
8080 / 8085 / Z80 processors, Softronics APL 
has most of the functions and operators of 
full APL including n- dimensional inner and out- 
er product, reduction, compression, general 
transpose, reversal, take, drop; execute and 
format; system functions and variables; and 
system commands. It resides in 30K, and is 
ready to go in ASCII. It also comes with an 
optional driver program for video display with 
programmable character generator. $350. 
Softronics, 36 Homestead Lane, Roosevelt, 
NJ 08555. 

Three For the PET. The Checkbook pro- 
gram selects and displays checks by person, 
purpose or data and sums checks by catego- 
ry or person. Accounts program allows crea- 
tion of a data base for company names, 
addresses, invoices and purchase order 
numbers, and the amounts of purchase. It 
locates information on specific companies, 
determines amounts owed and displays past - 
due accounts. Calender program enables the 
user to keep track of appointments, sched- 
ules, etc. $9.90 for PET /CBM cassette, 
$12.95 for diskette. TIS, Box 921, Los Ala- 
mos, NM 87544 (Tel: 505 - 455 -7049). 

1802 Programs. Space Battle is a two - 
dimensional game for two players while 
Breakout is similar to the arcade version. 
Both require 2K of RAM, the 1861 video chip 
and hex pad entry. For 1802 systems with 
Tiny BASIC there is Bugger, a one- dimen- 
sional game, and Carrier, an aircraft landing 
program. For 1802 systems having Tiny 
BASIC and Netronics Display, there is Lander 

MARCH 1980 

(lunar), Klaybor Shuttle (a space flight 
game), and Battleship (a computer version of 
the old game). Programs are available on 
cassette or as listings. Send SASE to Donald 
R. Shroyer, 209 Brinker St., Latrobe, PA 
15650. 

Parle Vous Computer? The Language 
Translator Program can accept a word, 
phrase or complete sentence and translate it 
from English to a foreign language, from a 
foreign language to English, or from one for- 
eign language to another. It is not a simple 
word -for -word translator. When a sentence is 
entered. the proper verb conjugation is 
checked as well as word contractions. New 
words may be added. A special mode allows 
the translator to input one language and out- 
put a translation on a printer. A Teach Mode 
allows working at a slower pace. Display 
formatting shows vocabulary words in logical 
categories, or alphabetically. CP /M or North 
Star Disk. Spanish or French presently avail- 
able with 500 words per disk, at $30. Addi- 
tional initial languages (French, Spanish, Ger- 
man, Italian, Hungarian, Polish and Slovak) on 
starter disk only for $10. Practical Program- 
ming Corp. Box 3069, North Brunswick, NJ 
08902. 

Statistical Package. MICROSTAT is de- 
signed for scientific research and business 
applications. It uses special algorithms to 
minimize errors and a Data Management Sub- 
system to control, edit and modify all files 
employed as data input. It permits up to 11 

data transformations on any data file, includ- 
ing reciprocals, exponential and linear trans- 
formations, plus the ability to augment, rank 
order, sort and log variables in the data file. It 
features 8 probability distributions, 11 nonpa- 
rametric tests, Chi -square, one and two way 
ANOVA, hypothesis tests (mean and propor- 
tions), simple and multiple regression, and 
data plots. Used with North Star and BASIC. 
$200. ECOSOFT, P.O. Box 68602, Indianap- 
olis IN 46260 (Tel: 317- 253 -6828). 

North Star Assembler. The ASMB -48 
assembler /editor can be used with 8021/ 
8022 / 8039 / 8049 microcomputers. Pro- 
grams developed on the 280/8080 host 
must be off -loaded to the target processor 
for test. The INTEL MCS -48 assembly lan- 
guage is supported as well as psuedo- opera- 
tions for conditional assembly, data and 
string definition, and multiple location counter 
program development. On diskette, $75. Allen 
Ashley. 395 Sierra Madre Villa, Pasadena, 
CA 91107 (Tel: 213 -793- 5748). 

TRS -80 FORTH. TinyFORTH 2.1 is a unique 
version of FORTH tailored to the TRS -80. 
Programs run faster since this language 
includes a compiler as well as an interpreter. 
TinyFORTH is based on a memory- resident 
dictionary of words with each word a pro- 
gram. The user can define new words, with 
the size limited by available memory. The 
300 words in tF 2.1 occupy 8K of memory. It 

also includes a Z80 assembler, and graphics 
package. The text editor can be used to edit 
TinyFORTH or other text. TinyFORTH for 16K 
(or larger) Level -II machines is $29.95 with 
$1.50 shipping /handling. The Software Farm, 
P.O. Box 2304, Reston, VA 22090 (Tel: 703- 
437- 9218). 

f REEl 
The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home -all in 
easy -to- build, 
money- saving kits. 

Send today 
for your 
FREE 

Heathki( 
Catalog 

If coupon is missing, write 
Heath Co , Dept. 010 -632 
Benton Harbor, MI 49022 

Send to: Heath Co., Dept. 010 -632 
Benton Harbor, MI 49022. 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 

Address 

City State 

CL -724A Zip 

CIRCLE NO. 30 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


A 

PARTS MASTERS 
STOCKING DISTRIBUTOR 

10 MHZ DUAL TRACE 

OSCILLOSCOPE 

MODEL -302 LEADER 
Sensitivity calibrated 
Bandwidth DC or 2Hz to 10MHz 
Time Base Calibrated: 11,(S to 0.2S per div: 

31/2 DIGIT LAB DMM 
MODEL B & K 2830 

0.5% DC Accuracy 
Autozeroing 
100µV, 100 nA, .01 ohm resolution 

L PARTS MASTERS, INC. 
P.O. Box 684 Pinebrook, N.J. 07058 

(201) 227 -7797 

Send for full catalog 
CIRCLE NO.49 ON FREE INFORMATION CARD 

CB, AMATEUR or 
COMMERCIAL 
COMMUNICATI S 

Hustler has 
the antenna you're 
looking for! 
Mobile or base station. 
Whatever your needs, Hustler 
has the quality for exceptional 
mechanical and electrical 
performance. The result of 
unique engineering expertise 
and innovation, respected 
throughout the industry. 
For outstanding antenna 
quality, look to Hustler! 

See your dealer or write: 

3275 North B Ave 
Kissimmee. Florida 32741 

Clearly the choice of those 
who know quality. 

Ó 

Ú 
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Tips &Techniques 

INHIBITING PC BOARD OXIDATION 

If you've ever made your own pc board, you 

know that the foil on a freshly etched board 
quickly takes on an oxide layer when exposed 
to the air. This oxide makes soldering difficult 
because more heat than normal is required for a 

good solder connection. This excess heat can 

damage delicate semiconductors and even the 
board itself. The problem can be avoided by 

applying a thin film of high- viscosity lubricating 
oil on the foil with a wad of cotton or a cotton 
swab. The oil will not interfere with soldering but 

will prevent oxidation of the copper foil. -Harry 
J. Miller, Sarasota, FL. 

LED REPLACES "ODDBALL" 

INCANDESCENT 

The situation occasionally arises in which a 

replacement for an uncommon incandescent 
lamp is hard to find. In such a case, minor circuit 
changes and the addition of a readily available 
LED can solve the problem. The circuit shown 
here was employed when the stereo indicator 

+12v 

LED 

RI 
2.2K 

BREAK X CONNECTION 

INDICATOR 
LAMP 

R2 BREAK 22K X CONNECTION 

LAMP 
DRIVER 

Q 

lamp in an FM receiver burned out and no suit- 

able replacement could be found in Tehran, Iran. 

This circuit can be adapted for use in a great 
many similar situations. 

Shunt resistor R2 was required to prevent 
collector leakage current through 01 from illumi- 

nating the LED in the absence of base drive. 
This resistor might not be needed in other appli- 
cations. The value of R1 can be changed to 

permit substitution of the LED for an incandes- 
cent lamp requiring some other supply voltage. 
-J. Smolski, S. Plain field, N.J. 

SPAGHETTI FROM BALLPOINT PENS 

When your ballpoint pen runs out of ink, disas- 
semble it and snip off the plastic tube which 
formerly held the ink. Thread a string through 
the tube and then pull the string back and forth 
through it to remove any residual ink. You now 

have a length of "spaghetti" wire insulation for 
your latest electronic project. -Frank Shore, 
New York, N.Y. 

NEON BLINKER 

The circuit shown here is an astable multivi- 
brator employing two neon bulbs that alter- 
nately blink on and off. It will delight children 
when used as the blinking eyes of a Santa 
Claus, jack -o- lantern or similar toy and can 

be used to create eye- catching window dis- 
plays. Type NE -2 or NE -51 neon bulbs can be 

employed, and the operating voltage (190 to 
1150 volts) can be derived from a high volt- 
age photographic battery, a line powered 

+90 TO +I50V 

supply, or a small dc-to-dc converter and a 

low- voltage battery. Current drain is very low, 

so long battery life can be expected. The 

flash rate can be changed by varying the 

values of resistance (don't reduce below 
100,000 ohms) and or capacitance. Use a 

non -polarized capacitor with an adequate 
voltage rating. -H. Muller, Danboro, PA. 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your _ 

DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. The Grantham home -study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 

full details. Write for Bulletin ET -80. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

GRANTHAM'S FCC LICENSE STUDY GUIDE 
-377 pages, 16 FCC -type practice tests, 1465 ques- 

tions with answers and discussions -covering third, 
second, and first class radiotelephone license 

exams. Preparation for each separate class of li- 
cense is presented is a separate section of the 

book. $15.75 postpaid. Order from: 
(:SE Publications 

P. 0. Box 35499, Los Angeles, Calif. 90035 
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Electronics Library 

VIDEOCASSETTE RECORDERS 
by Gerald P. McGinty 

This book provides the service technician 
with an introduction to the popular Beta- and 
VHS -format videocassette recorder. Early 
chapters concentrate on the theory and 
design of the videocassette recorder. From 
here, the book goes into failure modes of the 
electronic and electromechanical systems 
and relates them to specific groups of com- 
ponents. Adjustment and repair procedures 
are then described in detail and related to 
basic theory so that the reason for each step 
is understood by the reader. Use of mathe- 
matics is minimized, and the text is liberally 
illustrated. 
Published by Gregg Div., McGraw -Hill Book 
Co., 1221 Ave. of Americas, New York, NY 
10020. Soft cover. 256 pages. $9.95. 

HOW TO SELECT AND INSTALL 

YOUR OWN SPEAKERS 
by Norman Crowhurst 

A beginner's overview of loudspeaker de- 
sign and application, this book covers the 
field in broad strokes ranging from horns, 
infinite baffles, and bass reflexes for the 
home listening room to columnar systems for 
PA use. The concepts and philosophy are 
there along with some interesting hints about 
doing the job. If you're serious about design- 
ing, though, the higher simplified math is dis- 
appointing. You'll have to solve the equations 
eventually, and the author gives very few of 
them. Examples are given, but without gener- 
al expressions. Also, there's no mention of 
Thiele -Small parameters, nor any data to 
help you figure power. handling or crossover 
frequencies. As a consequence, the value of 
this book depends on how seriously you are 
or plan to be involved. If you're just getting 
your feet wet, this book is certainly a good 
place to start. 
Published by Tab Books, Blue Ridge Summit 
PA. 17214 Soft cover. 234 pages. $5.95 

ELEMENTS OF ELECTRONIC INSTRUMENTATION 
AND MEASUREMENT 

by Joseph J. Carr 
Written with both student and engineer in 
mind, this book presents both traditional 
instrumentation techniques and the latest 
developments from research labs and 
manufacturers. Coverage runs the full 
range of instrumentation and measure- 
ment, from traditional analog and digital 
equipment to microprocessors. The book 
introduces specific instruments and pro- 
vides guidelines for using them. A list of 
objectives begins and ends each section 
and questions and problems end each 
chapter to provide self -evaluation. 
Published by Reston Publishing Co., Inc., 
Reston, VA 22090. Hard cover. 508 
pages. $17.95. 

MOST OFTEN ASKED QUESTIONS AND 

ANSWERS ABOUT AMATEUR RADIO 

by Leo G. Sands & Joseph L. Lynch 
Written in a conversational question -and- 
answer format, this new book should appeal 
to the prospective Amateur Radio operator. It 
is broken down into 10 sections, each of 
which focuses on a different aspect of ham 
radio. The first part is devoted to amateur 
licenses. Subsequent parts deal with commu- 
nication operations, frequency bands, and 
the build -or -buy decision. The remainder of 
the book covers the technical aspects of the 
hobby- diagrams, transmitters, receivers, 
antenna systems, microphones, and projects 
for experimenters. 
Published by Hayden Book Co., 50 Essex St., 
Rochelle Park, NJ 07662. Soft cover. 120 
pages. $4.95. 

HANDBOOK OF ELECTRONICS CALCULATIONS 

FOR ENGINEERS AND TECHNICIANS 
Prepared by experts in each area, this large 
book gives detailed solutions to problems in 
just about every area of electronics. Pertinent 
background information and related theory 
are given for each calculation. Focusing on 
work -related problems, the book covers: 
basic technical mathematics, dc and ac cir- 
cuit analysis, audio and tuned amplifiers, 
feedback, oscillators, power supplies, digital 
logic, computer -aided circuit design, trans- 
mission lines, filters, antennas, communica- 
tion systems, and microwaves. 
Published by McGraw -Hill Book Co., 1221 
Ave. of Americas, New York, NY 10020. Hard 
cover. 600 pages. $24.50. 

IMPROVE YOUR COST /PERFORMANCE RATIO 3 DB* 
PUT YOUR MONEY WHERE IT lEALLY COUNTS, IN QUALITY 
COMPONENTS AND A HIGH PERFORMANCE DESIGN. 
BUY A PHOENIX SYSTEMS KIT. 

FOR SALE: 

PARAMETRIC EQUALIZEF KIT . ._ P -94 -S $ 99.00 
ANALOG DELAY LINE KIT (MONO) . P- 1220 -M $ 50.00 

(3.75 KHZ @ 40 MS.) 'iETEREO) P- 1220 -S $ 75.00 
TAPE NOISE REDUCTION KR .. P- 518 -S $ 59.00 
BI -FET PREAMP KIT ._ P- 1130 -PA $ 90.00 
BI -FET PA /DISCO MIXER K T P- 1130 -DM $130.00 

SEND FOR SPECS /CATALOG 

PHOENIX SYSTEMS /375 SPRINGHILL ROAD /MONROE, CONN. 06468 
'308 FIGURE BASED ON.APPROKIMATE DOUBLING Of DBS t[Ot AR POWER) 
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THE ONE -STOP 
MUSIC SHOP 

1 AT WHOLESALE PRICES 
WHO _. 

THIS MONTH'S 
SUPER SPECIALS! 

CAR STEREO 
''alaiai._I ó I' SANYO AD 

DASH CASSETTE IN-DASH 
WITH RADIO CASSETTE IN -DASH 

FT 1498 525990 WITH RADIO 
T.2400 224 90 KP -4000 5129 90 

FT -489 139 90 KR-3500 144 90 
1-646 '?4, KP -5005 144 90 
F I.I490 -2 164 90 KP.8000 154 90 
FT 1495 169 90 
FT -642 99 90 KP 85000 179 90 
FT -644 106 90 

FT CASSETTE 
UNDERDASH590 

8É2002 29 0 
67.1405 114 90 KA 5000 274 90 

JENSEN KPK 9000 189 90 
8P8 9000 209 90 

J100116,9 CASSETTE UNDERDAS 
9 Separalesl 594 

00 0.271 90 

J1065 609í"m- 8P -192 7990 
50 0-373 )J 8490 

11033166x9 
6250 

Trias II. 8P -250 104 90 
KP-500 129 90 

J11Ó114010 inox- 
7950 

KP-575 9990 
45 Watts) 62 50 KP-66G 89 90 

J1130(4,10 Trim 0- 11.77G 1m 90 

50 Watts) 78 50 0-880 109 90 

J1174 (510 1nm. KP8-600 129 90 

50 Watts) 62 50 KP-7070 164 90 

Jn25 9 5' 
ras) 

1)nax 0. POWER AMPS/EOUALIZERS 
1 78 50 40311(12 Watts) 539 90 

"069(6x9 Coax. 60320 20 Watts 4790 
45 Wars) 39 50 40360170 Wars) 139 90 

J0137(649 Coax T. 90.3015 Band E9 l 94 90 
90 Watts) 58 50 90.5015 Band E9 I 159 90 

J107715'. Coax- GM-12 (12 Wars) 31 90 
45 Wars 3950 GM-40(20 Watts) 5290 

11041 5'4 o4, l l- GM.1201120 Watts) 12990 
]5 atis) 48 50 CO-717 Band E9 I 

129 90 

We carry the full line of car 
equipment by such names as 

Sanyo. Craig. Marante. 
Pioneer. Jensen .1 Au dl°9°I. 

Write for free catalog. 

CAR SPEAKERS 

S.1 Tweeetter 3990,PR 
TS.I68 Three Way 84 901R 
756910009 COaxy 5990/0 
TS-85o 7Wa 6990PR 
TS -%62 Way sonate 69 90 /0 
Tx x92 Way Surface '34 90 PR 

ISLAM( TAPES i"'; ep 

CASETTE TAPES ..r 
Arum Grand Master R C.90 311 

REEL -TO -REEL TAPES Grarld Master I G90 2 19 
BASF Pro I C 

or Ill 
2 99 Scotch 2171800 F1 4 35 

BASF Pro II C -00 2 99 Scotch 2071800 FT 5 19 

Il,ll F %IOruC -910 299 roK 11e00 leoo Fr só2 
Scotch Lo Noise C -9103 Pk 4 991 VIDEO TAPES 
Santo Master III C-90 3 29 BETA FORMAT 
Sony LN %C -90 164 

TDK L -500 (2 Houri 12 95 235 Sony L300(2 Hour) 1295 
Sony HER C -90 

25 Sony Ferr,cnrome C -90 3 Fk4 1500 12 Hour, 12 95 TDKDG00 117 
Scotch 150012HourI 1250 í0K DC-90 168 
Sorrel-750(3 Howl 17 50 TDK D C -180 2 

MAO CfiO 165 Mmel -120 T-120 01 

TOCA 269 VHSour, 
1 16 95 

TOO AD 0-90 245 TDK T -12014 Hour) 1650 
TOR AO 0-600 2 46 JVC 7-12014 Houri 16 50 

10X580-60 2 18 F9 2 50(41 16 50 
IDK SA Cao 318 Scotch Catcn VO.K25014 Hour) 1650 

MINIMUM ORDER 12 TAPES-100% GUARANTEED 
Call or write for super low prices on Maxell tapes. 

CART OGES 
audio -technica 

A) 2055 124 90 
AT .15SS H® 
AT.1459 47 50 V15 Type IV B4 90 

AT -1256 3250 015 Type Ill 62 50 
Aí.10 12 90 59511 34 90 

SWIM M95EO 29 90 

HIS 69 50 5"1" 20 50 

681E5E -S 51 90 MME 14 90 

681006 399° MM.) 990 

500E6 24 9900 e PICKERING Sf1IFE xSV/500o 89 90 LrrlL %1003000 4590 
20002 54 50 801&750 34 90 
2000T 29 50 %VI 0525 24 50 
2500E u 1 50 x21400 21 50 

ACCESSO RN:S 
OISCWASHER . complete System IO 95 

DlDisko 3495 HEADPHONES fffi 
Dscor amer 995 Koss Pro 499 J9 +0 
690 B3 Rel,ll 10 BS 

Koss Pro 4A 46 50 Zerostet Antistatic Antistatic Gun IO 95 
4A AA 

Koss HV1 /LC 34 50 
SC .1 Stylus Cleaner 4 

Noss NVVA 3150 Diseoot 15 95 
se he se HD414 42 50 

Iunbuster II Radar Detector 82 90 Sennneser 80424 6a 50 
Ream Box FM -8 Antenna 34 50 Sereheser 00420 49 50 
Ream Box FM -10 Antenna 64 50 Sennneser 92430 72 50 

RECORDS 
Pop, Rock, Jazz, R &B 

All 7.98 List $4.99 
All 8.98 List $5.49 
All 9.98 List ........ $5.99 

50c addie00.1 for mum. or 0-tr.ek. please speedy; 

o 
Minimum order... $25.00 

WE STOCK THE COMPLETE SCHWANN CATALOG. 

HOW TO ORDER: For immediate shipment. send money order or 

certified check. Two weeks delay on personal checks. Please add 

$3.50 pu order Ion ahlpping 8 handlIng 46.50 for orders outside 
continental U.S.) N.Y.S. residents add tax. Payment must be In U.S 

dollars only. No C.O.D.'s. All merchandise 106. guaranteed, brand 
new 8 factory hash. 

I wow 
33 PARK ROW, DEPT. PE, NEW YORK, N.Y. 10038 

TO ORDER: CALL MON -SAT 9AM -6PM EASTERN TIME 

TOLL FREE (800) 221-8180 
ALL OTHER MATTERS: CALL 1212) 732 -8600 

AU. OR WRITE FOR FREE 120 PAGE CATALO 
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PROJECT 
OF THE 
MONTH 

BY FORREST M. MIMS 

THIS LITTLE color organ has only a 

thousandth of the light power of its 
conventional counterparts, but it's ideal for 
solo viewing. I've also found it to be an 
effective attention -getting device at small 
gatherings. 

As shown in Fig. 1, the circuit consists 
of three active filters which separate the 
audio input signal into low, medium and 
high frequencies. Each filter drives three 
series- connected LEDs. I chose red for the 
low frequencies, yellow for the middle 
range and green for the high frequencies. 

The red and yellow LEDs are driven by 
bandpass filters. With the component val- 
ues I chose, the red filter peaks at 20 Hz 
and has a total passband of 1 to 70 Hz. 
The yellow filter peaks at 80 Hz and has a 

total passband of 25 to 85 Hz. The green 
LED is driven by a high -pass filter with a 

response which extends from about 75 Hz 
to beyond the limits of audibility. 

Figure 2 shows the frequency response 
of the three filters superimposed on the 
same graph. The overlap of filter re- 
sponses can be eliminated by altering the 
frequency responses of the filters. I inten- 
tionally included the overlap, however, to 
prevent the possibility of all the LEDs 
going dark simultaneously. 

As clearly indicated in Fig. 2, the circuit 
favors the low end of the audio spectrum. 
-While I've found this gives an excellent 
visual representation of most music, you 
might want to alter the frequency response 
of one or more filters for other effects. 

For best results, assemble the circuit in 

a light -tight enclosure. Make a window for 
the LEDs from a thin sheet of translucent 
plastic or ground glass, materials sold at 
many camera stores. 

Figure 3 shows the enclosure I select- 
ed, a French bicycle light sold under the 
trade name "Wonder." It or a similar bike 
light of domestic manufacture can be pur- 
chased from most bicycle stores. 

I removed the light's reflector and 
switch assembly and installed a circuit 
board cut with a nibbling tool to fit the 
interior of the case. The LEDs were 
grouped in three red -yellow -green trian- 
gles as shown in Fig. 4. You can, of 
course, select your own color and pattern 
arrangements. The visual impact of the 
LEDs is much greater if they are viewed 
through a translucent screen. You can 
transform the plastic flashlight lens from 
transparent to translucent by lightly buffing 
it with fine emery paper. 

I used point -to -point wiring to intercon- 
nect the various components. The flash- 

Pocket Color Organ 

light case didn't have sufficient space for 
batteries, so I taped two 9 -volt batteries to 
the back of the case and connected them 
to the circuit via a short cable and a cou- 
ple of battery clips. The circuit will work 
when powered by a 9 -volt supply, but 18 

volts gives more light and provides better 
response at low volume settings. 

A two -conductor cable with two minia- 
ture phone plugs soldered in parallel at 

RUD /O 
INPUT 

811 

zK 

390 -n- 
000000 4-ti/w l /k 

.04/.4F 

. F 
2. 

3 

75o 

one end and connected to the input trans- 
former's 8 -ohm primary is used to route 
audio signals to the color organ. Insert one 
plug in the phone jack of a transistor radio. 
The other plug should go to a jack con- 
nected to a small monitor speaker box so 
you can hear the music while you're view- 
ing it. Alternatively, you can defeat the 
radio's speaker cutoff by rewiring its ear- 
phone jack. 

1 - 

.LOOK 

I/`í 
LM3Z.µ 

/µF 

/rF 

9K 

I/4A 
cM3z4 
+ / 

/V 

{7,s-/pV 

//K 

RED 

I Of N \\ >4`. 

Loco 

YELLOW 

/OOt-E. 

GREEN 

ti\ 11 
05//sm 

Food. 1. Schematic diagram for a miniature color organ. 

,PEP yELLOW GREEN 

10 loo 000 
FRE c.IENCy CN z) 

Fig. 2. Frequency response of LED color organ. 
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Next, dim the room lights, tune in some 
good music and enjoy the show. You can 
adjust the radio's volume and tone con- 
trols to alter the visual effects. And don't 
worry about power consumption. The cir- 
cuit draws only 3 to 5 mA from a single 
9 -volt battery or 5 to 12 mA from two 
series -connected 9 -volt batteries. 

Fig. 3. Prototype assembled 
in a bicycle light. 

Fig. 4. Prototype internal 
assembly. Transtòrmer 
is errer uted to circuit board. 

Correction: Byte magazine's advertise- 
ment in January 1980 POPULAR ELEC- 
TRONICS featured incorrect prices. Sub- 
scription rates are: for one year, $18; two 
years, $32; and three years, $46, 

Get the inside story... 
on software, hardware, simulations, computer games, robotics, 
computers and calculators, languages and compilers, custom 
systems design and scores 
of applications. Read BYTE. 
BYTE, the leading magazine in the 
personal computer field, will keep you 
aware of fast -paced changes in the 
ever growing world of microproces- 
sors. You'll find BYTE tutorials invalu- 
able, reports on home computer 
applications instructive, and the re- 
views of computer products stimulating. 

Tutorial information in BYTE is of 
interest to both the beginner and 
experienced computer user. BYTE's 
editorial content explores the fun of 
using and applying computers for 
personal satisfaction in activities from 
electronic music to electronic mail, 

Fill in and mail the coupon today. Read your first copy 
of BYTE. If it is everything you expected, honor our 
invoice. If it isn't, Just write "Cancel' on the invoice and 
mail It back. You won't be billed and the first issue 
is yours at no charge. 

from games to pragmatic personal 
business. In BYTE is found authori- 
tative yet easily read coverage of 
principles of computer hardware 
and software design, approaches to 
novel applications, and essentials of 
proven interest to personal computer 
enthusiasts. 

Each month serious computer users 
read BYTE. They're rewarded with 
timely articles by professionals, 
computer scientists and competent 
amateurs. Isn't it time you got the in- 
side story? Subscribe now to BYTE, 
the Small Systems Journal. 

Allow 6 to 8 weeks for processing. If you have ami 
q estions, dial toll free 800 -258 -5485. This is th' 

e of the BYTE Subscription Department 
BYTE Publications, Inc. 1979 

BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836 
I Please enter my subscription for 

1 
n One year $18 (12 issues) Fw.vo years $32 I Three years $46 

I Check enclosed entitles me to 13 issues for price of 12 (North America only) 
1 Bill Visa E Bill Master Charge i Bill me (North America only) 

Card Number Expiration Date 

Signature Name (please pr tit) 

Address 

City State /Province /Country Code 

Foreign Rates (To expedite service, please remit in U.S. Funds) 
Canado or Mexico I_'. One year $20 E Two years $36 Three years $52 
Europe, one year (air delivered) $32 
All other countries, one year (surface delivered) $32. Air delivery available on request. 
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11814 
1185N 
451893 

O11 1419011 
14191N 1 

14197N 
14193/1 
111916 
741954 
7419611 

479721 
141964 I 1 

14199N I 4 

]4142141 

1 

i64N 

B 

74051 3 
742985 
7436511 

76 

4505 N 

415083 
609 

446105 
4611N ., 

41512x 
46136 :5 
46148 1.2 
4615N 
444101 

166113 
.2 

622N 
415266 .3 

46273 .3 

/46084 .3 

41Sí06 
415329 3 

41537N .3 
146396 .3 

1475101! 
7415413 

141641N 

IiW9I 89N 1. 

II551N .2 
)1155121 

11155566 

467311 
]115149 
4675N 

746165 .4 
4618N .4 

74153311 
74685N 
46866 
06911 

1115989 
746100 
1461099 
46117N 

5614 
SM 1 

137419 
INN 

14 
015 
016 
ov 
018 
019 
020 

7T 3 

7MP 1 

ON 1 

10A9d 1 

0MP-B 1 3 

20NP-9 1 3 

20330-12 I 

0M151 
1B I 

24 1 

21/1 7 

156 21 
2789 27 
28 21 

7461151 
7461236 1..1 
461253 
461365 
46132N 
415116M 

746138 N 
4151393 
461519 
145153N 
461540 1. 

461589 .: 
16156N .: 

I15151N .7 
461580 ,7 

1151669 1.1 
461614 1.0 
461629 1.1 
46163N 1.0 
451614 101 
451689 I .. 
161696 I . 

4151703 1 -. 
451335 1.34 
4151115 112 
46115N 
451819 2. 

461909 I.I: 
451919 1.1 

IV31N 
4519611 1.1. 
46191N I.I. 
46221N 1. 1 

45241N 1.1 
4S2189 1.1 
41524911 11 
452534 . 

115251N .. 

462531 .: 
115'2260N . 1 

45266! .64 
4521911 )' 
462835 . 

062904 6' 
462935 . 

463523 1.11 
163533 l.n 
415365N .71 

1153666 .1. 
636)N .1 

0153689 .15 
1463866 .5' 
74156 ON 2. 

16959 1- 
0 16963 1 '. 
:1159)li 1 '1 

:1696 1'1' 

62 18 

73 
7E 

10 
9N 1I 
0IC-5 1 8 
03 .5 1 

.8 12 
T.8 12 
T-10 1 2 

1-02 12 
15 2 

IB 2 

114 I 2 

;P5 9 
P6 
P.e 

1P-10 9 

1P-12 
1P-IS 

P-14 
P.24 

SILICON TRANSISTORS 
3055 1 23 
304 
39W 

N4120 21 

.126 72 

2W101 21 

5 1403 21 

10 24 

265087 24 

235089 24 

265210 2] 
265157 51 

92PUOld 39 
926110 35 
926N5A 35 
026151A 39 
MI255 1 47 
91.11172 56 
MIEIBI 53 

MIE3439 .. .56 

16IE344 56 

M3310 0 

MIE311 88 

6IE510 61 
M1E521 .... 67 
168703 70 
MI[712 56 
62E722 53 
16IE103. .. 88 

4 34202.. 54 

11105222A. 21 

119523698 24 
695190781 24 
3P53392 13 

MP53393 ... 21 
MPS3391 
630S3395. 

9953563 
61 193565 
MP536306 
1665.3641 . 

Mf53ó43 
MP3910 
NP5930 

21 
_21 

11 

21 

21 

21 

21 

11 

655413 27 
33112... .... 08 
711117 1 02 

TP10 117 
15122 151 
111127 1 51 
711132 1 51 

TIPI 35 1 54 

TIP29C 81 

P 0 81 

40346 
4C08N 
4(104 
OC10N 
4001 
43011 
4023 
4C429 0 
4C189 1. 
4(1321 .1 

I(71N .1 
1c16N .I 

I(33x 1. 

OCE611 1. 

4CBM .4 
4C901 .0 

10 3N .9 

4107 1.0 
4C10111 
4(150 318 
4(151N 1 

4(1513 21 
4151N 218 
4(1606 .1 

4(161N .1 

4(160 .1 

41639 1 
41616 11 
41689 
41739 
1C1)IN 
41189 
4(193N 
4(1989 
4095N .I 
4071 N 

I[01M 

3104 
I80pN 
1801N 
18101 
183011 
18895 
11111 

1N 

n175 

11.28 
1.79 

1.19 
1.03 
2.01 
1.93 

1.93 
2.20 
2.0 
2.0 
2.48 
4.68 
3.30 

3.00 
3.30 
3.30 

13,48 
4.80 
4.50 
180 
4.80 
600 
7.50 
5.70 
5.70 
6.00 
4.80 
4.50 
7.50 
4.95 
1.93 
2.20 
2.0 
2.07 
1.93 
2.0 
2.0 
1.93 
1.93 
1.93 
1.93 
1.93 
1.93 
1.93 
2.48 
8.40 
8.70 

10.73 
13.20 
13.0 
13.0 
13.0 

6.90 
6.90 
8.40 
6.0 
6.90 
610 

102.50 
16.25 

16.25 
17.50 
18.25 
11.50 
17.50 

20.00 
0.00 
2100 
0.50 

42.50 
27.50 
25.00 
25.00 
2150 
22. SO 

60.00 
31.50 
40.00 
10.10 
50.01 
62,50 
11.50 
1150 
50.00 
10.00 
31.50 
62.50 
45.00 
11.50 
0.00 
0.00 
10.15 
17.50 
0.00 
0.01 
17.50 
17.0 
11.50 
11.50 
11.50 
11.50 
11.50 
22.n 
10.00 
72.50 
07.50 

110.00 
110.01 
110.01 
110.00 

57.50 
57.50 
70.01 
72.50 
51.50 
57.50 

92.50 
116.25 
146.25 
157.50 
164.25 
157.50 
151.50 
180.00 

180.00 
180.00 
202.50 
382.50 
247.50 
25.00 
225.00 
247.50 

1102.25 
360.00 
331.50 
360.00 
360.00 
450.00 
56250 
427.50 
427.50 
450.00 
360.00 
33750 
562.50 
405.0 
157.50 
100,00 
180.01 
169.00 
157.50 

80.00 
180.00 
157.50 
157.50 
157.50' 
157.50 
157.50 

157.50 
157.50 

60.01 
652.50 
821.50 
990.01 
990.00 
990.00 
990.00 
511.50 
517.50 
60.01 
652.50 
517.50 
517.50 

WIRE - WRAPPING WIRE 

PRE CUT - PRE STRIPPED 
NL611r Nln WoW S. ÁN0.]011.28 UI OOME- 

1866. Mx _,. 1- MESA 

PANASONIC ELECTROLYTIC CAPACITORS 
NINE RAN 63163 DAN 

$5448 I I IN 1 N 
11 / 590 12 1.03 8.53 .17 1_40 116 
I /50V 12 163 6.53 .11 1.40 11.67 

2.1/50V 12 1.03 8.53 .l 7 1.40 11.67 
3.3/50V 12 1.03 8.53 11 1.10 17.67 
4.7/35V 12 1.03 053 .17 1.40 11.67 
4.7/50 13 1.09 9,08 20 1.69 11.01 
10/16V 12 1.03 8.53 .17 1.40 11.67 
10/250 12 1.03 8.53 .17 1.40 1161. 
10/35V 13 1.09 9.08 .0 1.69 14.01 
101509 15 1.25 10.42 .22 1.91 15.87 

22/16V 13 1.09 9.08 .0 1.69 14.07 
72725V 13 1.09 9.08 .21 1.34 14.49 

72/35V 18 1.48 12.33 .22 1.91 15.81 
22/53/ 19 1.64 13.65 .26 2.24 18.60 
33/169 14 1.16 9.60 .0 1.69 14.01 

13 1.14 9.46 .n 1.91 15.87 
10 1.61 13.40 .27 2.14 18.60 
21 1.72 14.34 .30 2.51 21.35 
13 1.11 9.2 .10 1.69 14.07 
15 1.25 10.42 .22 1.91 15.87 
15 1.25 10.12 .26 2.14 18.60 

11 1.73 14.34 .31 2.65 22.05 
n 1.84 15.28 .34 2.90 21.12 
15 1.25 10.42 .22 1.91 15.87 
19 1,61 1110 .26 2.21 18.60 
19 1.61 13.40 .31 2.65 22.05 

22 1.81 15.28 .41 3.48 0.95 
33 2.81 23.40 .43 3.61 30.01 
21 1.74 14.48 28 1131 19.576 

n 1.81 1578 .91 265 22.05 
21 1.71 1118 .42 3.57 29.75 

3.09 25.70 .49 4.14 
3.92 239 .58 4.94 
1.14 14.48 .0 2.34 
114 15.28 .31 265 
2.25 22.85 .42 3.57 
2.60 21.64 .48 4.06 
3.92 31.59 .54 4.62 
6.41 53.39 .73 -619 
1.78 11.71 31 1.65 
1.68 22.32 .12 157 
292 2413 .11 1.02 

25.70 55 4.72 
40.73 62 5.25 
59.03 .88 7.50 

23.66 .47 4.02 
25.80 .52 4.42 
31.23 .57 4.86 
53.39 .80 6.64 
57.02 .91 7.98 
33.94 37 4.86 
44.13 .71 6.32 
57.02 .88 7.50 
74.48 1.11 945 
47.49 .18 6.61 
56.92 .94 7.913 

74.48 1.71 9.45 
105.39 1.54 13.12 
59.03 19 8.47 
70.25 1.22 10.43 

103.75 1.49 12.76 
0.25 1.21 10.36 

98.31 1.48 12.1 
1.89 16.1.3 9 

98.33 1.17 12.55 
1.89 16.19 

37/509 
4/109 
477/166 
47/15V 
47/35V 
n/50V 
1000p0p/I0V 

100/355 
100/359 
100/50V 
20/166 
270/16V 
20/256 
20/306 36 
220/506 46 
330/67 21 

331(766 2 
330(266 32 
330/25V ]I 

46 330/356 
330/50V 
470/60 21 
470/I0V 32 
40/160 31 
470/256 36 
40/355 57 4.89 
40/506 83 7.09 
1000/61 34 2.81 
1000/10V 31 3.10 
1000/16V 11 3.15 
1000/25V 75 6.41 
1000/350 80 6.85 
2101/6V 48 4.08 
100/100 62 5.30 
7200/16V 80 6.85 
200/256...1 04 8.91 
3300/60 67 5.0 
3300/166 80 6.83 
330/16V...1 05 8.91 
3301/15V...1 48 12.64 
4300/60 83 1.09 
4701I166 99 8.13 
400/160...1 46 12.45 
6000I65 99 _ 8.13 
6800/166...1 38 11.81 
6800/16V ._ 
10,001 

. 

/6V ..1.38 11.81 
10.000/166._ _ 

4130 
19.50 
n.0i' 
2.49, 
33.78 

51.51 
n.05 
29.48 
33.41 
39.28 
43.70 
62.43 
33.34 
36.78 
40.43 
56.99 
6618 
40.72 
52.64 
62.28 
18.68 
55.08 
61.03 
78.6 

109.30 
70.51 
86.81 

106.31 
86.21 

105.25 
134.88 
104.54 
134.6 

PANASONIC POLYESTER CAPACITORS 
a VDCr6 +nun=s 10 .70ur.xn 

911N 1 

9145 3 75 
1456V 1 11 

1458V 60 
964 90 

02P 10 
s517 50 
56A 88 

B 1 50 
sA 1 25 

566V 115 
7V 115 

7001 
)1301 6460 

133CN 80 
7110 4< 
74701 19 
14801 50 
1650E 1 6 
16520 1 25 
780620 1 75 
100801 1 25 
7810U 1 25 
781200 1 25 
781520 1 2 

7818EU 1 

1824C2 I 

1810540 ñi 
10AC2 

781120.72 
7415AO 
181183(1 

441512440 
4418550 1 

44'090802 1 

44251220 11 
44251520 1 

44791411 1 

4472420 1 

194 30.01100.Wn, 1.40111.63 

5 ]adNwóT.BNpiNxrn`5'6lli. .. 

WS 30.445 4516104, 5'. 111.6. 

O...W1440 ry. 
0.4,511109. .. 

1116 .545 94/4 V.. 05641116635, 
.545 Red 9/.. rOwne1114,15 

m.Vre1..,.°iJO:.11:,`14`Z6 

DIN/Key Maons OuIlty Products, Toll 
Fr}pW1fJ . P4N90 PNSd 7.-6-.--°5OJI 

DÏ11Y17Lv AccPtf: . MABiMCNARO[. d 
CNECKS IG MONEY OODLES 

Ponosonic Trimmer Potentiometers 

r wrW.ro5m11. .1 

177 00. 700 

01852 03857 . 
01813 00813 
01873 00873 
131. 00453 ñ 

9C' 

15 00815 1001 
.34 503 

ON95 00335 2001 

217i 
e 

3 20 
3.20 

3 70 

3.20 
310 3. 
3,10 
3,20 
720 
3.70 

3.A 

26 CO 

76 00 

76,03 

76. 
76.00 
76. 
70.00 
76.00 
26.00 
76 DO 

76 CO 

200 

700. 
.700 

700. 
7130 

700 
700 
700 
700. 

200 
700 

611157 
161137 0018 

6110: 0077 

311472 .7 
1502 0056 

311103 01 

:11250 01: 
4411183 013 

311473 6 

ié1i 

12 

9 

4111: 16 75 
73 

1334 
ái 

0033 
0039 

IN INN 

75 

PANASONIC METALLIZED POLYESTER 

CAPACITORS 
.0 VDC ..,.4 OINANCf 

1410734 M1073 C widow 
461m 

Board. s01.n.1 w43.n13.am. x.e...ca. 
50 95 

6,95 

10731 Spend Translon74...1.1023 . 7,05 

Solder E e 
107% 005.44415-51 s0 N 4014041.5 31.81023P 

MAI AN". COST-1E141 ENT CONTACT ilirKt111; 
50 (Nre NAN re 75 WEN Tel) ANNININs DIN 

434.36 wow NANA Ve5 or 15661 
PreAroINI, codiewr AWE des". 
CNN. wee ow resemble. 

I1< 

Vr91,Y5A II IN 315 , 
2103 .. 13.4 IMF 

.913 .. .... y 
3.61 1 

'111 gg 
7683 

1.131 

5 If 3 

M 5.N 130.8 

7104. 10 .73 1.94 16,13 145 

57174 17 75 1.12 17.63 154 

1M5 

74815 
14875 

4355 
14816 
1446 

21143 1. 

2575 
1.7 

3343 1. 

1]002 5:1 
70 13.' 

14518891 2.1 
1452881 1.1 

567<1 2.1 
r453875 2.7 

455105 s./ 
455713 5.7 

BOBA 9.9 
02123 3.2 
021644 3.2 
0n1N 3.2 
01281 6 
8236 6 
82513 7.9 
82555 9.9 
83045 6.7 

741. 77 N 
%é 

74.25 D6.2' 
2>N.....13._.,......._ .. .n 260 236.1 

...N 
N 

6i 2474 47 
, i ; É 0 

n 33.45 301.0 
36.93 .3 

7624. 
m 2 _. 

.,....,... 54 4.4 41.13 370.1 
63 5.35 S 4 

1 01 64 72.00 
T3.W 

é es 64 6N.00 03 

DIGI-KEY 
CORPORATION 

Quality Electronic Components 

TOLL 1-r111111 -346-5 44ar Fp'"""' MN., AK., HI. RESIDENT 218681-6674 

DON'T FORGET OUR 
DISCOUNTS WHEN CO PARING PRICES 

TEXAS INSTRUMENTS 
I.C. SOCKETS 

SOLDER TAIL DIP SOCKETS 

90.J0 04014 -1114 
.N6Nr.«i 91499 6999 .em l 

NAAS 11461.51003 QUALM IN'NLAvRTR 
700 

hIn 
BSO5. 

ON*. 

011570 76, = lob 

w5o 
19 

o 83 8 00 
17 1 53 14 00 
70 I 76 16,00 

bsn 
All r .75NO`r. 

w 
b5r 

16ánwd.1m5.e:w '. 
5 

520 19.648.. , 6 
:9066 oM sié 

ió6..wro6.mM... 0549 

WIRE WRAP DIP SOCKETS 

37 3 26 

S4 4 

63 63 
90 II 10 

141.4.506001. 
p.n5 

Cs14.E.am.1.ÑO...9. M''1w89 5.. 

pans .14 1o. rm. 1..5N. 01.15" w4 
Aw 46104 4 .010" 00 1444.44 44141.64 .B.o..ON 
1414.43104 
706.440902- 

ña w54wwaTMa 
WIWr.Wa.nl 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS 8 PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREADBOADING & TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS ... AND MORE ... WRITE FOR FREE CATALOG 

TIME -TEMPERATURE 
PROGRAMMABLE MODULE 

USER PROGRAMMABLE FOR: 
1X Nu/ 15466 

wlh. 
Nb or 146553 rao.mn 

50160hI4 )rw..rwwm.- 

MA 11116W4.14 

.. 
FEATURES 
u6.5T1Ó.é , .4.,N.6"r1á-.,..,. 96 tow 

w 

.oM70.+. 

.m 
ná+a.+9 m.1,wí1654317 maw 

6nñe.W 4.1.6..0_(6oMdoK. 
6699+r.........wwaaanl...nlwN.ws OY 

PoL 
n4..5 ..4563,. 4446.64 4m. 

.60..W rR6I..r Now N...1eniN d moll to .141 6C Id1 
43104.4.1.gw,-Ir61.i.OrT36rt.y 

7108 

4.177 
C1áeiié 

R81H 
FeIN 

TIN PLATED WIRE WEA 

YK C411 K. 524 115 .43. 
1 10 

314 33 93 

999 

9... A 
410 

21448105615 'a° 
23 361584 654, In 1 05 0.45 

ort wow. to 1 54 14 11 

GOLD INLAY WIRE WRAP 
619x. -341.4.411164 

elb C 

.,70.065. ... 45 4 OS 

Pi 
1466 .196V 991 

". 61 
70 0648 
43 gad 

.70 RAM 

MOLEX I.C. SOLKEI PINS 

IN 
76 00 

óL 

6.6 00 

IN 

62.00 
64 00 

04404 5. ..01014 mn 
MIME 13.41076 Mob. 1/46.148 and Ms. v. 

ry 

AN 
f 1v.a5 

""Nr 16e11non 
1Law ç 

o OT 

rw' r 
461 WM 

arM6 .n. 3.04 
46113 1.4n 

w i . 
wi46s.rwré I.w v.lÑUV rN6..N0n end ne.a]11+.wA. Nv 

IY01u5Ñ1 1 1.30 
300 

N7N 3.n.r606.NnPo:ML.03.... 
1.144. ... ... 

.4f 

THE "PROGRAMMABLE" 
CLOCK MODULE 

USER PROGRAMMABLE FOR: 

124.944.6496. 

INTEGRATED CIRCUITS 
7400 m I 741500 Ls TTl 1400 C6105 1 

11x13 011. 

4014 .28 
74023 
74039 2 
74043 
74058 
'.10624 

0114 

0314 

LION 
1O8 /8 

4134 .O 
74144 

1164 
71175 
1405 
11235 

74259 
142614 
142714 
14309 

74389 
74399 
76406 
74429 
76489 
74469 

76479 
744814 
74509 
74519 

74534 
74549 
746094 
74789 
74723 

74739 
74746 
74756 
74169 
748311 
748511 
74865 

748911 1 

11905 
11916 .ID 

74551 
74989 

4955 
119611 7 

7110111 
7110991 .O 

11215 
11233 
4125N 
112406 
412 
4Ì4Y1x 101 

741459 
7414711 
7414811 
1115011 
141515 7 

TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNECTORS 

FEATURES: 
a+W y bq'3n+++o b contra. F mrve5. rm N pinno+l. 
., lot cmll,wnnnS.pgm33mv4s1.d561w101i40.. 
and OV 

wM 
41689 
41810 1.9 
11624 

44156.451.4163 

41531 
41519 1 

41559 
41560 
4157N 
41611 
4161 
416211 
416321 
41644 
41654 1 

41665 1 2 
41109 I 

4113N 1 

4174N 
41753 
41760 
RAIN 

,141.r.E IIIIIII 

44 URNS .100 "1.]00" 100EOAR5 CONNECTORS 

.15 1 68 15,40 176.00 C1.15 1.13 16.110 134.00 
t617 I 16.15 149.00 CS-17 
C618 1 w iéw N i 
C670 ] 19.55 I 

CA. 7.40 7700 110 00 C522 2.70 26.90 171.00 
47.00 C6-75 2.73 75.00 705.00 C5.15 2.40 

C6-78 3 'S SN40 
C6-30 3.74 79.70 743.00 C5-30 

á ói:ó á 

714.40 
9 W ATT RE 1 R MEN CN1 3.M 30.10 757.00 C5.31 

C6D 741.00 
C6N . 0 748.00 K,. rdir N71 

wi 4.29 31.30 377 00 C540 360 3100 270.00 

R S11S 654,9 . mg. f9.90 
. .N 

Co-50 

p 

324.00 
65.6 NO 1 1 .c. ioti51.63w1.4":. 59.90 

49085 1.1 
I009N 1.'. 

8(914N I. 

4C922N 5.7 
.402311 5.' 

1C925N 7.: 
40200 1.. 
49219 1.. 

49289 1.. 

Yn .y 
.1Sw.. 

Ñ R. 500111 

16C04 30.00 
4003501(06 12.00 
400511201 12.01 
00301C0 1330 
ADC3111C01 13.50 
03(0600100 3.00 

01 
6.453114 3.75 

PANASONIC TRIMMER POTENTIOME' ERS 

si 1e. E1541016 41517 1481E ík'1511105, 
PO. 

.32 

37 

7.40 71.00 
7.40 1.00 

7.40 21.00 
RAO 71.00 
2.40 21.00 
2.40 71.00 
7.40 

7.40 71.00 
7.40 71.00 

21.00 
7 40 71.00 

7.40 

160.00 

160. 
160 00 

160.00 
110.00 
160.00 

N 
160 00 

160.00 
160. 
160.00 
160.00 

D Ai 

5% CARBON FILM RESISTORS 
14352 
1413 
14473 
34/33 
34314 

444 

10315 

10316 
11476 

114INNS .193 "..233"11101110461 CONNECTORS 5/925 
54935 
5494" 

14889 
14 

PLESSEY MINIBOX METALLIZED POI TESTER 

CAPACITORS 
19 1 65 13 75 033.75. 

0047/6309 35 I.: 116.1 

I /6309 
072 4309 21 60 ;' I..iaw N ].N 1303 

PANASONIC RESIN DIPPED TANTALUM 
CAPACITORS 

5'00 55 

w 7.37 71.75 177.75 03. 2.16 19.60 INGO 

ppp /N 
G 22 Cl.n 171.00 

'64 Cd.N 3 C3.H ] 
0 219.00 C4.30 3.39 31 10 254.75 C3.30 2.01 

35/70 01.35 3.96 36 30 797.00 C3.35 3.47 31 35 257.00 
36/71 C4-36 .02 36.90 302 00 C3.36 3.46 31.03 761.00 

40/03 C4.40 1.44 70 31600 C3-40 ] 
40/ 44 0144 4.83 4.30 302.00 C341 4.17 311.70 313.00 
50000 C4-50 5.46 
.9.696699.6.4444.961401164.7 .10/46 ., 7.501 

42.Po ]51 1 

NA URNS .13 ",.200" 11005.04115 CONNECTORS 

14 .57-6133 
11/14 C1.17 1.47 13.44 110.25 C7.12 1 47 13.4 110.75 
15/ 30 C115. 1.74 16.00 131.00 C7.15 571 16.00 131.00 
14/ 36 C1.11 2.01 18.40 151.00 C7-11 7,01 11540 151.00 

25 /SO C1.75 1.64 24.20 1011.00 C7-75 164 74.70 19300. 

ICAN311110....110013No.3.3<at No .778 S SAO 

1 1.15 

Inn New Neaderre 5.141.4 3 No 903711 9.8 - an HEX NUT 

SPY Ilkossmseser.4.8.11Col 4 90511 
143 41.0C111161/0 / 

0IG, 649 ACCTS'S HOC, HOCKS 
7X45 

MONEY OR 
CO 

O.55. 
D'S 

1555. 4 M1a8 

17 35 36 

350113 0 33 35 36 

47 0 47 35 36 

0 68 35 3t 

42 

4110 
10 

7.67 
7.67 
7 67 
7.67 

166 
2 114 

3 17 
3 SO 

4 31 

5 31 

Nr 415 646.1.9 79 stookoies 9 RN urban 

1'7 WATT TENER DIOD4i FREE CATALOG DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 

HANDLING HANDLING CHARGE VOLUME 
41ems excep, ose w. .0105 

may be combined or disco.. 99t 

12.21 177.70 
473.65 1 .70 Digi-Key Stocks 

The Entire 

AP Products Lino 
CHARGES 

- 16701 011 544041701719 items ond 0.00.599.99 NET 

5 100.00.5249.99 . Less 10% 
dems. Add Me homIling 'Norge. We 5 200.00.5499.99 . Less 15°. 

.6444 otcompomes Ntler 51000.00 IL Up .... less 25% 

5612711 
562288 35V 
1162718 4 3V 
N52308 NV 
1623111 
116236 31255, 

362338 MV 
.62348 

2388 

ER 
5152415 IV 

1161438 13V 
N52448 14V 
115256 15V 
116 16V 
166713 1 

145366 1 

145211317 
1145628, 
76h3211 4 
116268 25V 
56 548 27V 

leaner 30 
WRNS 33V 

1 0 10 16 77 

STRANDED 
HOOK UP INIRE 

20NPVC 2,50/100 10. 

22 goPVC 2.80/103'11.70/5001 
2493PVC2.80/103 11.25/500 

HARDWAPE 

440 1/2 SCREVI . 

6.32 1/4 SCREW 5,11 

8-32 3/8 SCREW 

Ì1E)1 Ì4C11638W 

Orden Accoptod by Phone. or Moll 

P.O. lox 377. MI5 RINK NIN.31155. S6701 (2111 6514674 

1141041-1(1± 

SILICON 0101JES 

CORPORATION 
Qua lily Electronic Components 

P.O. Box 677 Thief River Falls. MN 5670i 12101681-6674 

.80 710 

.80 790 
1.00 9.00 
1.00 9.00 

SLIDE SWITCHES 

SrCIT 19 MIS 12 

04150 15,4 
.70 771:f 
.70 33133 

.70 093 
01.3 

.71 .170PF 

0146131 6317R 

NKR WNW 
P.1157 130130311 

37 
50174 32 

5001 
5004 .74 

SOW .74 

SON IA 
509 .60 

0033 Oa.. 
041477 .71110 
04.81 006540 
02103 01493 

01.3 .031.30 
05473 0471333 
00. 1180 

1.6 
EN 63 

25V .60 
7. 
TN 1.09 

4 30 

4 70 
4 20 

70 
4 70 

610 

gg 
35.75 

33.00 
6.16 
15.4 
35.75 

94 
CIRCLE NO.21 ON FREE INFORMATION CARD POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Radio Shack-Your No. 1 Parts Place TM 

Low Prices and New Items Every Day! 
Low-Power Schottky ICs 

LOW -r TO 
Low 

100% Prime 
Guaranteed Specs 

Improved 5 -volt logic devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power. 

Type Cat. No. ONLY 
74LS00 276 -1900 .49 
74LS02 276 -1902 .59 
74LSO4 276 -1904 .59 
74LS08 276 -1908 .49 
74LS10 276 -1910 .59 
74LS13 276 -1911 .99 
74LS20 276 -1912 .59 
74LS27 276 -1913 .69 
74LS30 276 -1914 .59 
74LS32 276 -1915 .69 
74LS47 276 -1916 1.29 
74LS51 276 -1917 .59 
74LS73 276 -1918 .69 
74LS74 276 -1919 .69 
74LS75 276 -1920 .99 
74LS76 276 -1921 .79 
74LS85 276 -1922 1.29 
74LS90 276 -1923 .99 
74LS92 276 -1924 .99 
74LS93 276 -1925 .99 
74LS123 276 -1926 1.19 
74LS132 276 -1927 .99 
74LS151 276 -1929 .99 
74LS157 276 -1930 1.19 
74LS161 276 -1931 1.49 
74LS164 276 -1932 1.49 
74LS175 276 -1934 1.19 
74LS192 276-1935 1.49 
74LS193 276 -1936 1.49 
74LS194 276-1937 1.49 
74LS196 276 -1938 1.59 
74LS367 276 -1835 1.19 
74LS368 276 -1836 1.19 
74LS373 276 -1943 2.39 
74LS374 276 -1944 2.39 

4000 -Series CMOS ICs 
Type Cat. No. EACH 

4001 276 -2401 .69 
4011 276 -2411 .69 
4012 276 -2412 .79 
4013 276 -2413 .99 
4017 276-2417 1.69 
4020 276 -2420 1.69 
4021 276 -2421 1.69 
4023 276 -2423 .69 
4027 276 -2427 .99 
4028 276 -2428 1.29 
4046 276 -2446 1.89 
4511 276 -2447 1.69 
4049 276 -2449 .79 
4050 276 -2450 .79 
4051 276 -2451 1.49 
4066 276 -2466 1.39 
4070 276 -2470 .79 
4518 276 -2490 1.49 
4543 276 -2491 1.99 

All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 

Semiconductor 
Applications 
Handbook 

199 
Engineer's Notebook 
of IC Circuits 

Become your own design engineer! Handy refer- 
ence gives applications and circuit examples for 
most popular linear and digital ICs. Basic building 
block circuits for digital logic includes truth tables 
and helpful tips. All circuits have been built and 
tested. 128 pages. 276 -5001 1 99 

Universal PC Boards 
and Connectors 

Low 349 
As 

A Epoxy glass. All 41/2x4" with 1 /is" grid. Fit 22 -pin dual 
edge connector. Reg. 4.99. 
1- Voltage. 1295 holes. For most applications. 
276 -155 Sale 3.99 
2- Voltage. 1368 holes. For digital circuits. 
276 -156 Sale 3.99 
3- Voltage. 1368 holes. For OP amps. 
276 -157 Sale 3.99 
© 22 -Pin Dual Edge -Card Socket. Wire wrapping. 
276 -1550 3 49 

No -Strip Wire Wrapping NEW Tool & Replacement Wire 

199 
A Quick -Wrap Tool:" For 0.025" square posts. No stripping 
required. Daisy chain or point -to- point. Cuts wire from spool. 
Easy wire loading. 276 -1572 12 95 

E Red Kynar Wire. 50: 278 -501 
White Kynar Wire. 50: 278 -502 
Blue Kynar Wire. 50: 278 -503 

1 99 
1 99 
1 99 

DIP Header & Wrapping Sockets 

N LOW 
As 

129 MIL 

E DIP header. Mounts resistors, capacitors, etc., for 
use with 16 -pin DIP sockets. 276 -1980 1 29 
Lbw- profile. 3 level pin length. 
IB 14 -Pin Wrapping Sockets. 
276 -1993 Pkg. 2/1.29 
E 16 -Pin Wrapping Sockets. 
276 -1996 Pkg. 2/1.39 

MC14553 3 -Digit ngg 
BCD Counter IC 

CMOS chip replaces over 8 separate ICs in 
a digital display circuit. Input pulse shaping. 
Master reset pin. 16 -pin DIP. 
276 -2498 2.99 

NEW LED Clock Module 

Selectable Time/Temp Display 
Large Bright 0.7" LED's 
Remote Temperature Sensing 2495 

Complete 12.24 hour -clock features temperature display in de- 
grees C or F. Beeping 24 -hour alarm drives an 8 -ohm speaker 
directly. 50 -60 Hz operation. 277 -1006 24.95 
Power Transformer. 273 -1530 4 99 

12/24 -Hr. LCD 
Clock Module 

1995 
isi.sor4 

24 -Hour Alarm Actual Size 
Shows Time /Day /Date 

Complete clock module -just add switches and battery! 0.25" 
LCD display has built -in backlight, alarm set, PM and snooze in- 
dicators. Piezo buzzer 273 -064 is ideal for alarm. Operates up to 
a year on single 1.5V battery. Accuracy: ± 13 seconds per 
month. 277 -1005 19 95 

Miniature Piezo Buzzer Element 
Penetrating 6.5 kHz electronic tone. Can be driven by external 
signal or self -oscillating circuit. 273 -064 1 99 

RAM Memory ICs 
d& 

49 
Low As 

2102 1024 x 1 Array. Low -cost static memory chip. 
16 -pin DIP. Buy 8 and save! 
276-2501 2.49 Ea. or 9/14.95 
2114L 1024 x 4 Array. NMOS static RAM. 18-pin 
DIP. 276 -2504 10.99 

Dual Analog Delay IC 

1095 
Continuously Variable - 
Many Audio 
Applications 

SAD1024A. 'Bucket Brigade" device has 2 separate 512 -stage 
shift registers which can be used independently or in combina- 
tion. Provides continuously variable electronic delay for complex 
audio signals to create reverb, echo, phase shift, chorus and vi- 
brato effects. Reliable NMOS design operates from single sup- 
ply. With applications circuits and data. 16 -pin DIP. 
276 -1761 10 95 

WHY WAIT FOR MAIL ORDER DELIVERY? 

4" Cooling Fan 

1295 
Super 
Quiet 
Operation 

Ideal for cooling power supplies, microcomputers, hi -fi 
and Ham gear. Delivers up to 70 CFM. Diecast venturi. 
U.L. recognized motor. For 120VAC, 60 Hz. 
273 -241 12.95 

IN STOCK NOW AT OUR STORE NEAR YOU! . Rad'e J'haek 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES `Retail prices may vary at individual stores and dealers. 
MARCH 1980 

95 
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Now get OHIO SCIENTIFIC personal computer 
products with guaranteed, quick, mail order delivery. 

ONLY $279 

Ohio Scientific Superboard II 
The first complete computer system on a board. Includes 
keyboard, video display and audio cassette interface. 
8K BASIC -in -ROM: 4K RAM. Requires power supply + 5V 
at 3 Amp. 

"We heartily recommend Superboard I1 

for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability." 
POPULAR ELECTRONICS, MARCH, 1979 

"The Superboard II is an excellent choice 
for the personal computer enthusiast on a 
budget." 
BYTE, MAY, 1979 

Ohio Scientific CIP Series. 

The Challenger 1P. The best bargain in 
personal computer anywhere! 8K BASIC -in- 
ROM. 4K RAM. Cassette based with 53-key 
keyboard. B &W video display, 30 rows x 30 
columns. Upper and lower case. $349. Cl P 
with 8K RAM $399. 

Ohio Scientific CIP MF. Mini -floppy version 
of the Cl P. 8K BASIC -in -ROM, 12K RAM. 
Fully expandable. $995. Cl P MF with 20K 
RAM and OS -650 software $1198. 

SOFTWARE 
Cassettes 
Add Game $ 6.00 
BASIC Tutor Series 

$29.00 
Function Grapher 

$ 6.00 
Address Book 

$ 6.00 
Programmable 
Calculator $12.00 
Savings Account 

$ 6.00 
Baseball I $ 6.00 
Battleship S 6.00 
Bowling S 6.00 
Destroyer S 6.00 
Space War $ 6.00 
Star Trek S 6.00 
Tiger Tank $12.00 
Disks 
MDMS Education 
SystMS em $ 
MD Aux File 
Systems $29.00 
MDMS Checking and 
Savings Account 

$29.00 

MOMS Personal 
Calendar /Address 
Book $29.00 
Home Control II 

$29.00 
DAC I Music 
Generation $39.00 
Baseball I & II, Golf, 
Bowling, Hockey 

$39.00 
Poker, Black Jack, 
Spades, Hearts, more 

$29.00 
Tiger Tank, Space 
Attack, Etch -A- 
Sketch, more 

829.00 
Star Wars, Zulu 9, 
High Noon, more 

$29.00 
Monster, Kite, Three 
Little Pigs, Humpty 
Dumpty and more 
(2 Disk Set) 829.00 

When ordering, specify 
Challenger 1P, 4P 
or BP 

Many, many more software systems are 
available to you. See our catalog for 
complete listings. 

AC -3P 12" B/W monitor, TV 5 125 
AC -15P 12" Color monitor 8 450 
AC -16P 2 -8 Axis Joysticks with 
cable S 39 
AC-11P Answer /Originate 300 
baud modem with cable S 199 
AC-17P Home Security Starter 
Set. 1 fire detector, 2 window 
alarms, 1 door unit. $ 249 
AC-18P 81/2" aluminized paper 
printer. Upper /lower case. 5 695 
AC-9TP Centronics 799 11 Ocps 
tractor feed, business printer with 
interface 8 1250 
AC-12P AC- Remote starter set. 
Console. 2 lamp modules, 2 
appliance modules, OS 65D home 
control operating system S 175 
Disk Drives 
CD 3P Single 5" mini floppy S 499 
CD 2P Dual 8" Disk with interface 
and OS -650 DOS S 1599 
Power Supplies 
PS 1. 5 -volt @ 3 amps regulated. 
For use with Superboard II S 29 

Boards Assembled and tested) 
CM 9P. -24K Static. S 399 
810.8K Static. Expandable to 
24K and dual mini -floppy controller. S 298 
CA -14A. Votrax® voice 
synthesizer. S 399 
CA -15 Universal Telephone Inter- 
face, rotary or touch tone S 499 
CA -15V UTI with Votrax® $ 799 
CM-6 48K Dynamic memory 
board. S 499 
4KP. 4K static RAM kit S 69 
CA12. 96 line parallel I/O S 175 
Books: 
How to Program Microcomputers, 
By William Barden S 8.95 
Basic and Personal Computer 
By Dwyer & Critchfield $12.95 
Howard Sams Cl P Service Manual S 7.95 
Howard Sams C4P Service Manual $15.95 

Freight Policies 
All orders of $100 or more are shipped 
freight prepaid. Orders of less than $100 
please add $4.00 to cover shipping costs. 
Ohio Residents add 5.5% Sales Tax. 

Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours 
entitles you to $35 of software, FREE. 

EmCLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46431 
Cleveland, Ohio 44146 

Ohio Scientific C4P Series. 

The Challenger 4P. A 4 -slot computer with 
one open slot. Highly sophisticated 16 color 
video display. 32 rows x 64 columns, upper 
and lower case. 8K BASIC -in-ROM 8K RAM. 
200 -20KHz programmable tone generator. 
AC remote interface. Expandable to 32K 
RAM and two mini -floppy drives. $698. 

The Challenger 4P MF. Mini Roppy version 
of the 4P. Two to three times faster than 
competitors. More I/O built -in than any other 
in its class. 24K RAM. Real time clock. 
Modem interface. Printer interface. 
Foreground /Background operation and much, 
much more. 81695. 

Ohio Scientific SP Series. 

Challenger SP. Ohio Scientific's mainframe - 
class. Personal computer. 8 slots with 6 
open. Cassette based with 8K BASIC -in- 
ROM. 8K static RAM, expandable to 32K 
RAM, and dual 8 -inch floppy disk drive. 8895. 

Challenger 8P DF. A top of the line personal 
and small business computer. 32K RAM, 
expandable to 48K. Features dual 8" floppy 
disk drives. Audio output 200 20KHz. DAC 
for voice generation. Keypad interfaces. 
Joystick (2) interfaces. AC Remote. Real 
Time Clock. Printer & Modem interfaces. 
And more. $2597. 

To Order: 
Or to get our free catalog 
CALL 1- 800 -321 -5805 TOLL FREE. 
Charge your order to your 
VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216) 464 -8047. 
Or write, including your check or money 
order, to the address listed below. 

Hours: 
Call Monday thru Friday 

8.00 AM to 5:00 PM E.S.T. 

TO ORDER: CALL 

1 -800 -321 -5805 
TOLL FREE 
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PET 2001 professional computer 

8 r fN 
1 

"V 

Model AINIMINNI to 
CBM 2040 CBM 2022 

Model 

c0400o cpsoza s1.90 CD4069 $ .3z cDdstz s 

CMOS CD4020 .85 004070 ao CD4515 2.70 
004028 .85 C04070 .35 004515 2.70 

C04000 S .28 C04029 1.20 CD4012 .35 CD4516 1.29 
C04001 .30 C04030 .50 C04073 35 C04518 1.30 
C04002 .30 C04033 1.80 C04075 .35 CD4520 1.20 
C04004 1.34 C04034 3.50 C04076 1.16 C04522 1.36 
004006 1.38 C04035 1.10 C04077 .50 C04526 1.35 
CD4007 .34 C134040 1.30 C04078 35 C04527 1,80 
004008 1.10 004041 .90 C04081 .38 C04525 1.10 
CD4009 .71 C04042 .90 C04052 .40 C04531 1.10 
C04010 .71 C04043 .90 C04093 .80 C04539 1.80 

004011 .30 C04044 .90 CD4096 1.90 C04543 tee 

C04013 
.30 

C134047 1400 C04o 9 J30 C04550 110 
004014 1.10 C04048 1.40 CD4502 1.10 CD4581 3.4D 
C134016 1.10 C134049 10 CD4501 1.10 C04502 1.20 
C04018 .59 CD4050 .80 CD4508 2.40 C04504 .80 
CD4017 1.20 c04052 1.10 CD4510 1.25 004585 1.20 
CD4018 1.10 004052 1.10 004511 1.30 004901 .90 

CD4019 .80 C04053 1.10 CMOS VOLUME DISCOUNT 
094020 1.10 C04054 1.40 

S 0.00- 899.99 NM 
C54021 1.10 C04056 1.40 

004022 1.10 CD4080 1.4P $ 100.00 -0249.99 Leta 15% 

C54023 .32 C04063 2.90 S 250.00 -$499.99 Len 20% 

CD4024 .80 C04068 .70 S 500.00 -0999.99 Less 26% 

CD4025 .30 CD4088 .32 SI 000.00-up Lets 30% 

HYBRID AUDIO POWER AMPLIFIERS 
KpU Matching 

P/N Transformer 
5I- 1010G110W1 S 6.96 TRIO s 7.90 
S1- 1020G12015) $13.95 TR20 $10.90 
ASISISocket for above) .95 

S1- 1030G1301N1 $19.00 TR30 $12.90 
$1.1050G150W) $27.80 TRW $17.90 
AS101Socket for above) .95 

Note: one Transforma con power two audio amplifiers. 

FULL LEAD HIGH QUALITY 5%TOL 
CARBON FILM RESISTORS 
to Watt $1.69 per M M Watt E1.79 per M 
10 33 100 330 1.0K 3.3K 10K 33K 100K 330K 1.0M 3.3M 
1t 38 110 380 1.2K 3.0K 11K 39K 110K 390K 1.1M 3.9M 
12 39 120 390 1.2K 3.9K 12K 39K 120K 390K 1.2M 3.9M 
13 43 130 430 1.3K 4.3K 13K 43K 130K 430K 1.3M 4.3M 
16 47 150 470 1.611 4.7K 15K 47K 1500 470K 1.5M 4.7M 
16 51 160 610 1.81( 6.10 18K 91K 180K 510K /.8th 6.1M 
18 58 180 560 1.80 6.60 180 58K 180K 5601( 1.8M 5.8M 
20 82 200 620 2.28 8.2K 20K 68K 220K 880K 2.2M 8.2M 
22 70 220 880 2.4k B.BK 22K 68K 220K 700K 2.4M B.BM 
24 76 240 750 2.4K 7.6K 24K 76K 240K 750K 2.4M 7.5M 
27 82 270 920 2.7K 8.2K 27K 82K 270K 820K 2.7M 82M 
30 91 300 910 3.0K 8.1K 30K 91K 300K 910K 3.0M 10.0M 

ORDER ONLY IN MULTIPLES OF 100 PIECES PER VALUES 

CBM 01 

PET 2001 -8N Computer BK bytes, large keyboard w, separate n 
pad and graphics 5796.00 

PET 2001.180 Computer 16K bytes, large keyboard with separate numeric 
pad and hies $985.00 

CBM 2001.188 Comput., 0k above but has standard typew,7ror keyboard. 
No graphic keys $986.00 

PET 2001320 Computer Identical to PET 2001 -180 except with 32K bytes 
of memory 51295.00 

GSM 2001-328 Computer Identical to CBM 2001 -168 except with 32K bytes 
1 memory 81286.00 

CBM 2022 Printer 80 column dot matrix ter with lain 
handling tractor'eed. Full graphics 

p paper 

CBM 2023 Printer 80 column dot matrix printer. Plein paper printer 
with full graphics 5895.00 

CBM 2040 Dual Floppy Dual drive intelligent mini floppy system. 
341K net user storage capacity $1295.00 

C2N External Cassette Cassette player/recorder to u with 
PET 2001 /8/18/32 x596.°0 

PET to IEEE Cable tutee to connect your floppy ter ponter 
to bler CBM Computer 

IEEE to IEEE Cable Use this bee when connecting more then o per- 

er an User I 180 pages covering all lacets of user operation, programing 
to any CBM Computer 549.96 

and I/O for PET Computers $9.95 

The -__ Instructor 
17skwp canwr, 

from SIGNETICS 
Complete, Ready -TO UT 

Microprocessor Learning Package 
Inxl di:..y.rythln9 you n..d ta w.ete. 

$35000 ran .nd debpe m..^Ine lng°.o. pro- 
grams. Housed in one compact package. 

Intersil LED or LCD 
1 3 /2 DIGIT PANEL 
METER KITS $W 

-,. BUILD A WORKING DPM IN % HOUR WITH 
THESE COMPLETE EVALUATION KITS 

. 
7 

T. m m new Pn ras V.A.. wipe IA,...A, w.. lip., {I 
rmpry n M a, ont I,:0 ;' 'or'=" IT771nd LCrOvd:: y 

met 1.1 tÓ61 D imans Ito. r ̂  )10)1. Kips n 
m.ran.l ,nc soif; PC amass, lint lu,rclianinq Panel moor. 

ICL7106EV IlcO).829.951CL71071LSp1524.95 

. , 

' 

Professional Keyboard Kits! 
Models 753 Ft 756 ASCII Keyboard Kits Y s 
For Hobby or OEM Microprocessor Usera 

PO 129 Cha racter ASCII (750) 53 Key. ;mauler 005.33 
format (763) Rugged 010 P.C. Board Tri-mo p M(IS en- 
coding Two., oser M 

end 
tom5p 0.1756- 

put.6híh and Alpha LOCly)óelLwal arM PWaa etmb.i]eal 
Cu -ont Keycaps 3 Uses Definable 8 Ve(]631 S4 o1 81 

Perky Low emunm Kyw ̂ ahan And Muck Morelli 

hones I 763K Key p style 
assembled 

keyboard-Kit $86.96 
763A Same as above sasembled $79.96 
7680 68 Key Full ASCII keyboard kit $69.96 
758A Same as above assembled $82.96 
701 Plastic enclosure for 753/756 015.00 
702 Steel enclosure for 753/768 $29.95 
763MF Mounting Frame for 763 66.96 
758MF Mounting Frame for 758 68.95 

- 
SORCERER COMPUTER na" " team" 

FEATURES: zoo - be ads - K teas-at owl 
lisser). o - m Lines a w cñfined - a Da 
rasa cnw..t.,. w u.. Defined cher -lw.- 
6p^ . 3x0 DrsM. Rmlu.bn EdM Card taons 

S tin Bu. - Swid me Pw.0I. O. 
DPI appp;p tax Sarum 81160.00 

'M 
3 

Diply 38.00 
EPRO2A PS 4x'00 'ME SMMwaanti. MAO 

á1M3 D aim mnr Pas MAO 
6=-m, terdge aiWep :E 

DP40ox ids ee Me0.61. !x.86 
DPm01 =.iron Meuse 8.86 
OP6002 

TMdi ul M°.nu 
-loua) ills 

DP5003 
OP600 5100 Expansion Unn Manuel x.96 Kim, z1 1 ;'rte, ;11: Other INTERSIL EVALUATION 

p .w ICN05.120. /0ìt FeawnM :m 932.26 

LNBfi201 EV /IOt Pewn A 39.46 

ICN15301EV /KK Pow AmpiRe . 6200 
1CM7045E$ /101 591 adreack.. 2206 
ICM7215EY /Kn 1 Ditk Amawck 19.26 

- 

KITS available from ANCRONA 
P/x 

ICM7200EV/Kìt ..................... ... 1 1!6 
ICM7228AFV /Hit 6966 
ICM7207EWIM 0,da. Cenu.ner LM 
8801SAMPLR Miu... , oww 4900 
89809AMPL8 PC 9.x6 5, diem 9190 

NEW LOW S rM PRICE 

Ir E 
e 

a 6 a $239DD 

KTM -2 CRT/TV Kybd Term $349 

KIM -1 MICROCOMPUTER 

Fully a $ 

Assembled Ip rÿß 

a Tested 

5179 

Including 
Documentez)Dn 

Send your check 
Money Order to 

P.O. 08P CA 90230. California i- 
dents odd 6% WOE tax- Minimum Ortler; $10.00. Add 
$1.00 to cover postes and handling. Metter Charge and 

Visa welcomed- Plume Include your charge card number, Interbank 
number and expiration dote. PHONE ORDERS 1213) 641.4064 

Ni-,0,,,,o0, 
e' 

POWERACE 103 
923103 5124.95 
Triple -output power 
supply for prototyping 
both linear and digital 
circuits. 

AP Products 
The all-new 
All- Circuit 

WITH 
POWERACE 101 
923101 679.95 
The genera/ purpose 
mode/ for promtyping 
all types of circuits. 

line of ACE 
Evaluators 

POWER 
POWERACE 102 
923102 5124.95 
The complete digital 
prorotyping lab with 
FREE logic probe built 
n7 

power Supplies from 
Model Vdc Amps 
APS 5.3 5 3.0 
APS 12.1.6 12 1.6 

. 
APS 15 -1.5 15 1.5 
APS 24 -1 24 1.0 
1.0 10 up 28up 
$37.26 $35.56 $34.05 

ADTECH POWER 
Model Vdc Amps 
APS 543 5 6.0 
APS 12-4 12 5.0 
APS 15 -3 15 3.0 
APS 24 -2.2 24 2.2 
1-9 Io op 25 op 

$69.76 $57.10 $54.86 

TUCSON 
e1se-2 Beam 

Thai) Mla3ut 

CULVER CITY 
woC ,wmng1 t 1313 / iw35M 

Si. 
x 

SANTA ANA 

xa 
ntIn 

Ans. C 
áo;:aE.27 

PORTLAND 
a 

.el50E e7alo 

CANADA a.c 
e6CRO31 i ÿA,,,3 i x é 

0 1 ]tm01 

SUNNYVALE 
ou s E 

2 Cezno 

eñ l 3-lr ° lom. ATLANTA 
3.0 .,wmonl Ra, w 

4míte171; 
HOUSTON 
eue m.nmonm 

.a;, Se 
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*DIGITAL 

MULTIMETERS 
Hickok LX303$6950 

vMURAPHONE 
Cordless 
Telephone 
System 

Sinclair PDM35 
Reg. $69.95 

$4995 

31/2 -Digit Zé ó 
Portable DMM 

Reg $89.95 

$7495 

Overhead Protected 
Battery or AC operation 
3" high LED Display Auto 
zeroing 

Portable VOM "100 MHz 8 -Digit Counter I=M= 6 "x9" 3 -Way Speaker 

Reg. $150.00 
20 oz. ceramic magnet t 

Model $ 95 range LED display 4 123 Rnn ? Model BP2006 -69TR 
VM520 I Fully automatic $1 2750 

20 Kit VDC10KSOVAC 

flt 
Multitester 20 Hz to 100 MHz Model MAX100 

HICKOK 
Digital CB In -Line 
Tester 

$16995 
Reg. $399.00 

Portable Oscilloscopesr =MG- 
15 MHz 'Ili' Function Attache 
Dual Trace Generator Style 
Triggered 5 x Tool Case 

Model TC1011'ST Miniscope s 

$36995s,75'00 Model MS -215 
S471 $27995 

15 MHz Triggered Miniscope Service 
Model MS -15 Reg 9319 0 $ gr Master 

269 Tool Kit 
30 MHz Dual Trace Model 99 -SM 

Triggered Miniscope 

Model 2001 
Reg. $185.95 

$15795 
Sine -. square- 

Mang 

=m=Logic Monitor - Telephone 
Answering 

Model 388 Digital 
WellertXcelite° Meter 

\ dAutomatically 
displays logicnd l dynamic logic 

Model LM -1 Works with DTL, HTL, 

595 ED d 

and 
isplay 

MOS 16,Model 
1400$1 9995 

111 

Portable WAHL 
acitance Cordless 60 Soldering 

Iron 
$2995 

CODE-A -P HONE 
752R1 Beckman 

`Il dal TECH 
310 - $130. 

$1495 ea. 

Model 1500 $24995 
A Call Control 

II Reg $349 95 

:KPR£CISION 

le- and 
separate TTL 
square wave 
output 
Frequency range: 
1Hz- 100KHz 

Proto = = Proto Board with 
Preassembled Built -in Power 
Model Boards Supplies 
P8 -104 $4995 Regulated 
Fully assembled breadboard Short -proof 
contains four OT -59S sockets, Reg. $154.09 
seven 01 -59$ bus strips and tour 
5 -way binding posts $1 2995 

Model 
PB -203A 

Model MS -230 Reg. $55900$47995 

Logic Probe 
Compact circuit powered 

Detects pulses as short as 50 
µsec OIL TTL HTL/CMOS 
compatibility $4495 

MRC Circuit Box 
36 resistors (15 it 

to 10 MII) 18 
capacitors (100 p1 to 
0.22 Al) 
Reg. $49.95 $42. 
includes test leads 

Chess 
Challenger 7 
Hog. $9995 Model 

$7490 BBC 

Model 
LP -1 

Model WC 4 2A 

sal $4750 

Ca 

Model 820 Il® - 
Measures 

II - capacitance 
from 0.1pF to 1 Farad Resolves to 
0.1pF 10 ranges for accuracy and 
resolution 4 digit easy -to -read LED 
display 0.5% accuracy 

.ß= 31/2 -Digit 0.1 °/0 Digital 
Capacitance Meter Model 3001 

9 ranges from 1999 pF to 199.9 viF 
0.1% of reading accuracy Reg. $1 70 $190.00 

Model 7800 

Th.elunae-s mom sew eIn 
-Dash Car Stereos Circuit Tester 29 

1 8 Track Tape Player with 
AM /FM /MPX Radio 
Model C -777 

Miniature High Fidelity 
3 -Way Stereo Speakers 
$ 50 Reg. $149.95 
69PR 

911111JUd01 .IIiWI¡, 
Simpson 461 

Complete with nickel - 
cadmium batteries, AC 
charger adapter, test 
leads 

Remote Control for 
Lights 8 Appliances 

Magnifier Lamp 
Precision ground and polished 
magnification lens. $4995 
Model MG10A 

30 MHz LEADER) 
Dual Trace 
with Delay -- 

$89995 
Model 100-520 

F+ht 
a Pc Standard 

Lamp 
KO One S' ncerd Loin n ,, sa" 95 

C n Ole i,vc 12i iou Modules One 01 APO u, 57950 
Macle 7 

n 

Console 
starter Kit one b I. - 2 55 

command spasm.. one l nand nee nemme sors. l,, 99995 
121 Lamp Modules one li ApOnance Una 

Lamp Modules 14.50 Sorda,o Command Console $36.00 
Applance Modules 14.50 wvason,c enmmand consme559.95 

$14995 

$5250 I, 

Cassette Tape Player 
with AM /FM /MPX Radio 
Model 
CAS -888 

$5750 

Stereo Power Booster 
Model POW -40 $2495 40W stereo 

Weller °Controlled 
Output Soldering 

Station 1.,7 

Model WTCPN 
Reg $77 50 

$4995 
iKPAECISAGY 30 MHz 
Portable Frequency 
Counter Reg 513604 

FREE 8 pc. Tool Set (value $14.95) 
with $200.00 purchase from this ad. 

HAM 
855 Conklin St. Farmingdale, N.Y. 11735 

Master Charge BnkAnlerieard VISA COD Cheek 
Money Order CODs. shipping and Insurance extra 

N Y. Stale r09000ts add approp ̂ ate sake lax 

,827 FRÉÉ /800) 645 -9518 Model 

in N.Y. State call (516) 752 -0050 
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JOYSTICK 
VIDEO CONTROLLER 

INSIDE REAR R. FRONT V 

w IDEAL FOR ALL VIDEO GAMES OR REMOTE CON - 
TROL PROJECTS 

SMALL CASE SIZE: 1 -1 /2"H x 2 -3/8 "W it 4- 5 /16 "L 
2 MINIATURE POTENTIOMETERS -40K OHM EACH 
SPST PUSH BUTTON CONTROL 
5 -WIRE CONNECTION CABLE -5 FEET LONG 
RUGGED PLASTIC CASE 

JVC-40 $4.95 each} 

/0°0,0 Continuity Tester and Flashlight 
Convenient versatile tool for quickly 
checking continuity of dead circuits, 
switches, appliances, cords, fuses, 
motors, control equipment, coils 
and panel boards. Also tests cir- 
cuits for low -resistance shorts and 
helps identify wires in multi -wire 
cables. Dozens of other uses. Plus 
the added convenience of a handy, 
durable flashlight. Uses two AA size 
penlight batteries (not furnished). 
Insulated clip prevents accidental 
shorting to case. Alligator clip has 
48" lead with plug. 

RT300 $7.95 =0= CONTINENTAL SPECIALTIES 

Logic Monitor 

The Logic Moni- 
tor allows you to 
cheek logic levels 
on all 18 pins of 
any DTL, HTL, 
TTL, or CMOS 
device. It has a typ- 
ical input impedance of 
100K ohms and weighs e 
mere 3 oz. (85 grams). It has 
an input volt. range of 4V to 15V 
and draws a max. of 100mA @10V 

LM-1 $70.00 

7OliI7 Proto Clips 
14-PIN CLIP PC-14 .. . $ 4.50 
16-PIN CLIP PC -16 . .. . $ 4.75 
24 -PIN CLIP PC-24 . .. . $10.00 
40 -PIN CLIP PC -40 .... $16.00 

Proto Boards 
PB-6 $17.95 
PB-100 19.95 
PB-101 22.95 
P9-102 26.95 
PB-103 44.95 
PB-104 55.95 
PB-203 99.95 
PB-203A 155.00 
PB-203A-Kit . . 131.00 

Jumbo 6 -Digit Clock Kit IIII 
Four .630 "50. and two .3w"ht. 
common anode displays 
Uses MM5314 clock 0h18 

o Switches for hours, minutes and hold functions 
+ Hours easily viewable to 30 feet 

Simulated walnut case 
115 VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Slae: BRa x 3614 x iRa 

JE747 $29.95 

MICROPROCESSOR COMPONENTS 
SeaA/8o80A SUPPORT DEWCES 

8080A CPU 5 7.95 
8212 8 -Bra Input/Output 3.25 
8214 Phony Interrupt Control 5.95 
8216 BI- Directional Bus Otter 3.49 

8224 Clock Generator/Driver 3.95 
8226 Bus Driver 149 
8228 System Controller /Bus Driver 4.95 

8238 System Controller 595 
8251 Prop. Comm. 1/0 (USAST) 7.95 
8253 Prog. Interval Timer 14.95 
8255 Prop. Penph. 1/0 (PPI) 9 95 

8257 Prop. DMA Control 19.95 
8259 Prop. Interrupt Control 19.95 

nn/nn SUPPORT DEVICES 
MPU 510.95 
MRS with Cbek and Ram 24.95 
12808 Static Ram 5.95 
Penph. Inter. Adapt (MC68201 7.49 

MC6828 Priority Interrupt Controller 1295 
MC8830L8 102408 Bit ROM (MC68430 -8) 14.95 
MC6850 Asynchronous Comm. Adapter 7.95 
MC6852 Synchronous Serial Data Adapt. 195 
MC6860 0.600 bps Digital MODEM 12.95 
MC6862 2400 bps Modulator 1415 
MC6880A Quad 3-State Bus. Trans. (MC8T261 2.25 - MICROPROCESSOR CHIPS -MISCELLANEOUS - 
280(180C) CPU 914.95 
2806(780 -1) CPU 1615 

CPU 

MPU 

CPU 

8 -Bit MPU Moloch, RAM, 1/0 lines 

CPU 

16 -BU MPU w /hardware. multiply 
8 divide 

SHIFT REGISTERS 

Dual 25 B0 Dynamic 
Dual 50 Ba Dynamic 
gal 16 Bit Static 
Dual 100 Bra stack 
Dud 64 Id Accumulator 
500/512 Bìt Dynamo 
1024 Dynamic 

Hex 32 88 Static 

Duet 132 511 Sufic 
512 Static 
1024 Dynamic 

Dual 256 Bit Static 

Dual 250 Static 

Dual 240 Bit Static 

(Mad 80 BB Static 

Rho 

4X4 Register FIIe (TlShte) 

MC6800 
MC6802CP 
MC6810API 
MC6821 

CDP1802 
2650 

6502 
8035 
P8085 
TMS990OIL 

MMSOOH 

MMSwH 
MM504H 
MM506H 
MM510H 
MM5016H 
25047 
2518 
2522 
2524 
2525 

2527 
2528 
2529 

2532 

3341 
7415670 

A -y -5 -1013 30K BAUD 

uARrB 

19.95 
11 95 

19.95 
19.95 

49.95 

5 50 

50 

50 

50 

60 
89 

3.95 
4.95 
2.99 

2.95 
2.95 
4.60 
4.60 
2.95 

6.95 
2 49 

JE600 HEXADECIMAL 
ENCODER KIT 

5.95 

FEATURES: 

Full 8 bit Ixched output for micro- 
processor use 

3 Use Define keys wdh one being Pi- 

stable operation 
ce evcur prowdd for all 19 

lays 

LED readout in writ' entrwi 
Easy interfacing with standard 16 pin 

IC connector 
Onry .SVOC regmred for operation 

FULL 8 BIT LATCHED OUTPUT -19 KEYBOARD 
The MOO Encoder Keyboard provides two separate hexadecimal 

51515 produced from sequential key armies to allow diced prog- 
ramming for 8 It mcroprocessor Or 8 gel memory circuits. Three 

(3)additional keys are 000:Oed tot user Operations with one having 

a bislable oumul animatle. The outputs an filched and monitored 
wdh LED readouts Also inclu0e0 is a key entry strobe 

JE600 $59.95 
Hexadecimal Keypad only S14.95 

MICROPROCESSOR MANUALS 

M -080 User Manual 
M- COP1802 User Manual 
M -2650 User Manual 

ROWS 

251312140) Churader Generator(upper use) 
2513(3021) Charade, Generator(lower case) 

2516 Character Generator 
MM5230N 2048 -Bit Read Ony Memory 

01 256x1 111100.31 

oi 102401 
2101(8101) 256x4 

2102 102401 

21102 6024X1 
2111(8111) 25694 

2112 25604 

2114 1024x4 
21141 102404 

2114 -3 10241(4 

21111 -3 1024x4 
5101 256x4 
5280/2107 409801 
7489 16X4 
745200 256x1 
93421 25601 
UPD414 4K 

(MK4027) 
UP0416 16K 

(MK4118) 
7M54044- 4K 

S7 50 
7 50 

5 00 

MM'S 
Static 
Dynamic 
Start 
Stan 
Static 
Static 
Static MOS 

Static 45011 
Static 450ns low power 
Static 300115 

Static 300ns tow power 
Static 
Dynamic 
Static 

Static Instate 
Static 
Dynamic 16 pin 

59 95 

9 95 

10 95 

1.95 

51.49 
.99 

3.95 
1.75 
1.95 

3.95 
4.95 
7 95 

10.95 
10.95 
11.95 

7 95 
4.95 
1.75 
4.95 
2.95 
4.95 

oynmic 16 po 250ns 9.95 

Static 14.95 

1554045 1024X4 Static 
2117 16.38401 Dynamic 350n5 

(house marked) 

MM5262 2107 Dynamic 

PROM'S 

14.95 

9.95 

4/1.w 

17026 2548 FAMOS 

7161NTEL 16K- EPROM 

MS2516 16K' EPROM 

27161 'Requires angle +5V power soppy 
TMS2532 4(08 EPROM 

708 81( EPROM 

2716 T 16K- EPROM 
"Requires 3 voltages. -5V, +5V. +125 

203 2048 FAMOS 

6301 -11]611) 1024 Tristate Bipolar 
6330 -1(7602) 256 Open C Bipolar 

2523 32X8 Open Collector 

825115 4096 Bipolar 
825123 3208 instate 
74186 512 TTL Open Collector 

4188 256 TTL Open Collector 
705287 1024 Slant 

DIGITAL 
THERMOMETER KIT 

55.95 
59.95 
49.95 

89.95 
10.95 
29.95 

14.95 
349 
2.95 
3.95 

19.95 
3.95 
9.95 
3.95 
295 

The Incredible 

"Pennywhistle 103" 

$139.95 Kit Only 
The Pennywblsne 103 is capable of rec0,dIng data to and from audio lape vnthom 

caul speed requirements for the recorder and It Is able to communicate directly Mm 

another modem and termina for telephone "hamming" and commutations. ln 

addmon. it is Tree of coital adiudmen s and o bum with non -precision, readily available 
parts 

D ots Transmission M.thod Frequenuy -Shm Keying. Cull -duplex (half-duplex 
selectable). 

Maximum Data Rate 300 Baud. 

D ata Formal Asynchronous Serial (mum to man eve) required 
between each character). 

Receive Channel Fresuercl- 2025 Hz for space. 2225 Hz for man. 
Trenrmit alined Frequencies 5wilch selectable Law (normal) = 1070 space. 

1270 mark High = 025 space. 2225 man. 
Receive Sensitivity -46 dbm ammaustlUly coupled. 
Transmit Leval -15 dbm nominal. Adjustable from -6 dbm 

to -20 dbm 
Receive Frequency Tahra= Frequency reference automatically adjusts to 

allow for operation Worsen 1800 Hz and 2400 Hz. 

Digital 011, 1065rs" DIA RS 232C or 20 mA current Ipop (receiver is 
oploi3ohted and non -pour). 

Power ReWlremema 120 VAC. single phase. 10 Watts. 
Physical All components mount on a single 5- by 9" 

printed circuit board. All components Included. 
Rooulres a VOM. Audio Oscillator. Frequency Counter and /or Oscilloscope to sign. 

TRS -80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. 
Kit comes complete with: 
+8 euh UPD416 -1 (16K Dynamic Rams 1250NS 

Documentation for conversion 

TRS-16K $75.00 

Duel tensors- ewitcsing control for In- 
door /outdoor or dual monitoring 
Continuous LED .8" ht. display 
Range: -405P to 199F / -40°C to 100C 
Accurec I ilnominel 
San for Fahrenheit or Celsius reading 
Sim. walnut case - AC well adopter Incl. 
5(00: 3.1/4"H x 6.5/8 "W 13/8"D 

JE300 $39.95 

olcx 
JUST WRAP' 
30 AWG wire .025" square posts 
Daisy chain or Built -in out off 
point -to-point Includes 50 ft. wire 

No stripping or slitting required- 
just wrap 

P an Ne. 

JW-1-B 
JW-1-W 
JW-1-Y 

JW-1-R 

Wire 
cam 
Blue 
White 
Yellow 
Red 

$14.95 
14.95 
14.95 
14.95 

JUST UR.AP" Replacement Wire 
Pan No. Catir Polo. 

RJW -B Blue 50 ft. roll $2.98 
R -JW -W White 50 ft. roll 2.98 
R -JW -Y Yellow 50 ft. roll 2.98 
R -JW -R Red 50 ft. roll 2.98 

JUST UIRAP- Unwrap Tool $3.49 

JE701 

Bright .300 ht. comm. cath- 
ode display 
Uses MM5314 clock chip 

Switches for hours, minutes 
and hold modes 
Hrs. easily viewable to 20 ft. 

Simulated walnut case 
115 VAC operation 
12 or 24 hr. operation 
Incl. all components, case 8, 
wall transformer 

Size: 531" x 3 -1/5" 114" 

6 -Digit Clock Kit $19.95 

62 -Key ASCII Encoded Keyboard Kit 

The JE610 62 -Key ASCII Encoded Keyboard 
Kit can be interfaced into most any con. 
outer system. The JE610 Kit comes com- 
plete with an industrial grade keyboard 
switch assembly 162 keys), IC's, sockets, 
connector, electronic components and a 

double -sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA 
and -12V @ 10mA for operation. 

FEATURES: 
60 Keys generate the full 128 char- 
acters, upper and lower case ASCII 
set 
Fully buffered 2 user-define keys provided for 
custom applications 
Caps lock for upper case only 
alpha characters 

Utilizes a 2376 140 pin) encoder 
read only memory chip 
Outputs direct) compatible with 
TTL /DTL or MOS logic arrays 
Easy interfacing with a 16 -pin dip 
or 18 -pin edge connector 

JE61O $79.95 
62 -Key Keyboard only .. $34.95 

tVacuum Vise 
Vacuum -based light -duty 

se for small components 
and assemblies. ABS con- 
struction. 114" laws. 1 Y4" 
travel.Cen be permanently 
installed. 

VV-1 $3.49 
ADJUSTABLE WRENCH 

10) 
Two Sizes: 6" and 10" 

Professional Quality 
Chrome Vanadium Steel 

6 "- AW -6.. $4.95 10 "- AW -10.. $6.95 

Regulated Power Supply 
Uses LM309K. Heat sink 
provided. PC board con- - 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to :5V, ±9V and 12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3%" x 5" x 2 "H 

JE200 $14.95 

ADAPTER BOARD 
-Adapts to JE200- 
±5V, ±9V and ±12V 

DC /DC converter with +5V input. Toriodal hi- 
speed switching XMF R. Short circuit protection. 
PC board construction. Piggy -back to JE 200 
board. Size: 3%" x 2" x 9/16 "H 

JE205 $12.95 

HICKOK t 1X303 Portable LCD Digital Multimeter 

,may 

E4,..-. 

LX303 Digital Multimeter $74.95 
PART 

FIC-3 

xo 

cC3 
VP.10 
vP40 
CS1 

DESCRIPTION inmi 
115v AC ADAPTER 7 50 
PADDED CARRYING CASE 7.50 

X11) DC PROBE ADAPTER (Up to 'OM 14.95 
40kV DC PROBE 35.00 
10 Amo DC Current Shunt.... 14.95 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 250 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available - Send 410 stamp 
Portage -Add 5 % plus $1 Insurance lie desired) 

J arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

ADVERTISED PRICES GOOD THRU MARCH 

98 POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


7400 TTL 1 
0574706 29 
SN7472N -29- 

/It 714 

5974009 16 1N7473N ,35 SN7/160N 89 
514740114 18 SN7174N .35 5N74161N 89 
SN7402N 8 5N74759 49 SN74162N 1.95 
SN7403N 18 5N7476N .35 SN71163N .89 
5N7404N 18 5N7479N 5.00 SN71164N 89 
SN7405N 20 sN7480N .50 SN74165N .89 
SN7108N SN7482N % 09711869 1.25 
SN74D7N 29 SN7183N .59 SN71167N 1.95 
SN7108N SN7485N .79 SN71170N 1.59 
SN7409N 20 SN7486N .35 5N71172N 6.00 
5974109 18 SN74899 1.75 5N74173N 1.25 
SN7411N 25 5974909 .45 SN7417/N .89 
SN7412N 25 SN7491N .59 SN74175N .79 
SN7113N 40 SN7492N 43 SN74176N .79 
SN741/N 70 51,174939 .43 SN74177N 79 
SN74169 25 SN7494N .65 5N74179N 1.95 

SN7417N 25 SN7495N 65 SN74166N 79 
SN7420N 20 0974969 65 5N741819 1.95 

SN7421N 29 SN7497N 3 0 SN74182N .79 
SN7422N 39 SN74100N 89 SN741BiN 1.95 
SN7423N 25 SN74107N 35 59711859 1.95 

SN7425N 29 SN74109N .59 SN74186N 9.95 
SN7/28N SN71116N 1 95 SN74168N 395 
SN7427N 25 SN74121N 35 SN741%N 1.25 
$974299 39 S974122N 19 SN74191N 1.25 
SN7430N 011741239 49 SN74192N .79 
SN7432N 25 SN74125N 49 SN741%11 .79 
SN7437N 25 SN7412614 49 5974794N .89 
sN7438N 25 SN74132N 75 SN74195N 69 
5N7439N 25 SN741369 75 5N74186N 89 
$9744aN 20 S974141N 79 SN74197N 89 
SN7441N 89 SN741429 2 95 $N741989 1 49 
5f17442N 49 SN71143N 2 95 SN74199N 149 
SN7443N 
1N74NN 

75 
75 

51171144N 2 
SN74145N 

95 
79 

SN745200 
SN71251N 

1.99 

SNI445N 75 SN74117N 1 95 SN74279N 79 
SN7446N e9 SN74148N 1 29 SN74283N 2.25 
sN7447N 59 59741509 89 SN742B1N 3.95 
SN7448N 79 SN74151N 59 SN742B5N 3.95 
SN74509 20 SN71152N 59 SN743B5N 69 
SN7451N 20 5N74153N .59 SN71366N 69 
SN7453N 20 SN74154N 99 35471387N 68 

SN7454N 20 S974155N 79 111743689 69 
SN71594 5N74159 79 S9743901 1.95 
SN7/80N iá SN74157N 65 SN74393N 1.% 

C04o00 z3 

C04091 23 C/MOS 504070 
004071 

55 

23 
004002 .23 5040213 B9 504072 49 
CD4006 1.19 C04029 1.19 CD4076 1.39 
CD4007 .25 554030 .49 5541381 23 

CD4009 49 CD4035 99 C04082 23 
CD4010 .49 C04040 1.19 CO4093 99 
004011 .23 CD4041 1.25 CD40% 2.49 
C04012 25 CD4042 .% MCM409 1495 
504013 .39 C01043 89 MC11410 1495 
C04014 1.39 CD4044 89 MC14411 14.95 
CD4015 1.19 504046 1.79 MC14419 4.% 
C0/016 49 CD4047 250 MC14433 19.95 
C01017 1.19 004048 1.35 MC14506 75 
CD4018 .99 504049 19 MC14507 % 
CD4019 49 CD4050 49 MC14562 14.50 
C04020 1.19 C04%1 1.19 MC14583 3.50 
CD4021 139 CD4053 1.19 504508 3.95 
C04022 1.19 C04056 2.95 C04510 1.39 
C04023 23 CD4059 9.95 C04511 129 
CD4024 .79 Cg/060 1.49 CD4515 295 
C08025 .23 CD4066 79 CD1518 1.29 
CD1026 2.25 CD/068 39 C04520 1.29 
CD4027 69 C04069 45 C04566 2.25 

7400 39 
74502 .39 74C00 745163 

745164 
2.49 
2.49 

74504 39 74085 249 745173 2.0 
74508 49 74C90 1.95 740192 2,49 
74C10 39 74093 1.95 74C193 249 
7401/ 1.95 74595 1 -95 745195 249 
74520 .39 740107 1.25 745922 7.95 
74530 39 74C151 2.90 740923 6.25 
74542 1.95 740154 3.00 740925 8.95 
74548 249 745157 2.15 740926 895 
74C73 89 745160 2 49 80595 1.50 
74574 .89 745161 2.49 60097 1.0 
78MG 1.75 

1641066 99 LINEAR LM710N 
LM711N 

.79 
.39 

LM300H .80 LM34011-18 1.35 LM723N9-1 ,55 
LM301CN/11 .35 LM340K-24 1.35 LM733N 1.0 
LM302H 75 LM3401-5 1.25 LM739N 1.19 
LM3O4H 1.0 1M3401-6 1.25 114741C9/9 35 
LM3S5N 0 LM3407-8 1.25 LM741-1411 .39 
LM307CN/H ,35 
LM308CN/9 110 

LM340T-12 1.25 
LM340T-15 1.25 

LM7479R1 
LM748N/11 

79 
.39 

LM309H 1.10 1M340718 1.25 LM1310N 195 
LM3091( 1.25 LM3407-21 1.25 LM1458C9M .59 

154310514 1.15 LM358N 1.0 MC1488N 115 
1M3119/H .0 LM370N 1.95 MC1489N 1.95 
LM312H 1.95 LM373N 125 LM1496N % 
LM317K 6.50 1M3779 4.0 LM1556V 1.75 
LM318CNM 1.0 LM3809 1.25 MC1741SCP 3.0 
LM319N 130 LM380CN % LM2111N 1.95 
LM320K-5 1.35 LM381N 1.79 LM2901N 215 
LM32011-52 1.35 LM38211 1.79 LM300N 1.0 
L9320K-12 1.35 NE01N 8.0 151306514 119 
LM320K-15 115 NE51M 6.0 LM39009(3401) 59 
LM320K-18 1.35 NE52M 4.95 LM390511 1 49 
LM32011-24 1.35 14E0114N 3.95 LM39099 1.25 
LM3207-5 1.25 NE538T 6.0 MC558V .59 
LM3201-5.2 125 NE540L 6.0 80388 4.95 
LM320T-8 1.25 NE544N 4.95 LM7540N .49 
LM320T-12 1.25 NE550N 130 75451514 39 
LM320715 1.25 NE555V .39 7545259 .39 
LM3207-18 1.25 NE/58N .% 7545359 39 
LM320T-24 1.25 NE50 5.0 75151C9 39 
LM323K-5 5.95 NE02B 500 75491CN .79 
LM324N 1 49 NE565N41 1.25 75492CN 19 
LM339N .% NE56659 1.75 754939 89 
19340K-5 1.35 NESN/H .99 75494CN 89 
1M340K-6 1.35 9E57014 4.95 6C4136 1.25 
114340K-8 1.35 LM703CN/H .69 R54151 3 95 
LM340K-12 1.35 LM7099M .29 RC4194 4 95 
LM34011-15 1.35 RC1195 4.49 

74LS0 .29 
741.501 29 

74LSD0TTL 7415138 
7415139 

19 
.89 

741502 29 
741547 .89 7415151 .89 

741503 29 741551 .29 7410155 .89 
741504 .35 741554 29 7115157 19 

741105 35 
741555 29 741510 1.15 

741508 29 741573 .15 7415161 1.15 
74150 35 741514 45 7415162 125 
741510 .29 
741511 75 

741575 ,59 
741176 45 

711510 
7415164 

1.15 
1.25 

741513 .59 741578 49 7415175 .99 
741014 125 741183 .89 7111181 2.49 
741515 .35 741585 1.25 7/11190 1.15 
741520 .29 741586 45 7115191 1.15 
741521 5 
741522 35 

741.590 .59 
741592 .75 

7415192 
7415193 

1.15 
1.15 

741126 .35 741193 .75 7415194 1.15 
741027 35 741595 .99 7415195 1.15 
741128 35 741596 1.15 7415253 .99 
741530 .29 7415107 45 7415257 -0 
741532 35 7415119 45 741520 1.75 
741537 45 7411112 45 711520 .0 
741540 35 7411123 1.25 7415279 .75 

89 7411125 .89 7115367 .75 
7415132 .99 
7415138 A9 

7111368 
7115670 

.75 
2 49 

aI n c or p 0 1 4 1 ed Cromemco 

Cromemco's 8K BYTESAVER° card provides 
a built -in programmer for the popular 2708 
PROM and has thecapacity fora full 8K bytesof 
PROM memory storage. The BYTESAVER° II 
also offers a number of new features including 
convenient switch selection of board address 
and Cromemco's powerful memory bank 
selection. The BYTESAVER° II is assembled 
and tested (Model 8KBS -W) for $245. 

8K 
Bytesaver II 

Memory Capeeity: 8K bytes 
Memory Type: 2708 PROM or equivalent 
Memory Aces Time: 450 nanoseconds 
Wait Stns at 2MHa: none required 
Waft States at 4MHs: one per machine Cycle 
Bus: S -100 
Power Requirements: +8V @ O.BA 

+1871 @ 0.4A 
-18V P 0.2A 

Operating Environment: 0 -55 °C. 

Assembled 

8KBS-W $245.00 
DISCRETE LEDS 41111-- 

200- die. 
005566 red 541 
5C556G green 441 
XC5567 yellow 4/91 
005560 clear 4/91 

.200 dla. 
X0226 red 541 

XC22Y2Y 

green 
441 

.17Y die. 
5971109 red 441' 

389 die. 
MV50 red 6/91 

1NFRA -RED LED 
1/4711/51/16' flat 

.12Y Ala. 
502099 red 
502096 green 
00209V yellow 

.190 Ala. 
X05266 red 
5C526G green 
XC526Y yellow 
005260 clear 

.19Y dia. 
XC111R red 
XC111G green 
50111V yellow 
XCII1C clear 

5/01 
/$1 

1 4 
4 

5/91 

441 
4/51 

4/91 
4/91 
4/$1 

TIMEX T1001 
LIQUID CRYSTAL OMPLAY 

CLASS I 
FIELD EFFECT 

PM 111 222 

1+ 1 1 
4 DIGIT -.6" CHARACTERS 

THREE ENUNCIATORS 
2.00" X 1.20" PACKAGE 
INCLUDES CONNECTOR 

T1001- Transmissive $7.95 
T10014- Refleatfve 8.25 

TYPE 

MM 1 

MAN 
MAN 3 

961 4 

MM 7G 

MM 77 
MM 72 

MM 74 

MM 82 

MAN 84 

MAN 3620 
NM 3830 
MAI 3640 
MM 4610 
MAN Ihm 
MAN 4710 
MM 4730 

MM 4740 
MAN 4810 
MAN 4840 

MAN 6810 
MM 6630 
MAN 6640 
MAI 8850 
MAN 6660 
MM 6680 
MAN 8710 

DISPLAY LEDS 
POLARITY 

Common Mode -red 

5 x 7 Dot Matnered 
Common Cathode -red 
Common Cathode -red 
Common Anode -green 
Common Mode -yellow 
Common Anode -red 

Common Cathode -red 
Common Anode -yellow 
Common Cathode'yellow 
Common Anode -orange 
Common Anode -orange x 1 

Common Cathode -gunge 
Common Anode-orange 
Common Cathode -orange 
Common Anode -red 
Common Anode-red n 1 

Common CNhoOe -red 

Common Anode -yellow 
Common Cathode -yellow 
Common Anode -arenas-0.D .560 
Common Mode -orange s 1 560 
Common Cathode -orange -0. D..560 
Common Cathode -orange _ 1 .560 
Common Anode -orange .560 
Common Cathode- orange .560 
Common Mode . red -D.D. .560 

NT MACE TYPE POLARITY MT 

.270 215 MAN 8730 Common Anode -red _ 1 .560 
300 4.95 MM 6740 Common Cathode- red -D.D. .580 
.125 25 MM 6750 Common Cathode-red x 1 .580 
.187 1.95 MAN 6780 Common Anode-red .560 
.300 1.25 MAN 8780 Common Cathode -red .560 
300 .% DL701 Common Mode -sep - 1 100 
.300 .75 D1704 Common Cathode -red 300 
.300 1.25 0L707 Common Mode -red 300 

.300 49 01728 Common Cathode -red 500 
300 % 5L741 Common Anode-red 600 
.300 49 01746 Common Anode -red x 1 .830 
.300 9 0L747 Cannon Anode-red -600 
.300 % 01.749 Common Cathode -red n 1 .630 
.300 99 01750 Common Cathode -red 100 
40 .% 51330 Common Cathode -red .110 

.400 % F1070 Common Cathode .250 

.100 99 FN0358 Common Cathode o 1 357 
400 99 FND359 Common Cathode .357 
A00 .99 F1111503 Common Cathode/F105001 500 
.400 % 1910507 Common Mode /15455101 .500 

99 5082.7730 Common Mode -red .300 
99 HOOP 3400 Common Mode -re 100 
99 NDSP 3103 Common Cathode red .800 
.% 5082.7300 4 x 7 591, Digit-R4DP .600 
99 5082 -7302 4 e 7 Sol. Olten -LHOP .600 
99 5082- 304 Ovenen40 character(-l) .600 
.% 5082 -7340 4 s 7 Sgl, Dion -Hexadecimal .800 

/MCE9 

% 

99 

99 
99 
es 

se 
1.19 
1.25 
1.49 
1.49 
1.49 
1.19 

35 

69 
% 
75 

% 
99 

99 
1 50 
150 

1995 
19.95 
15.0 
22.50 

RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA 

CA30137 2.15 CA3082N 2.0 CHIPS /DRIVERS eus30 5415 MC140817 54.95 

5028037 2.5 C030639 1.0 MM5725 5295 MM5311 4.95 MC140811 575 
CA30357 2.48 CA308614 15 MM5738 
5339591 1.35 CA30899 3.75 DM8864 
503046N 1.30 5037307 1.39 0M8865 
CA30599 3.25 5931407 125 DM9887 
CA30609 3.25 0831801 1.25 DM8889 
CA30807 15 CA31019 59 9374 7 sag. 

CA3061N 2.0 CA38009 3.50 C.A. LED driver 

2.% 1A49012 
2 og MM5314 

0o MM5316 

75 MM018 

75 MM5369 
MM5387/19986 

1.50 CT 701 

4.95 MC14391 
4.% MC3022P 

6.95 MC3061P 
9 95 MC4016(71418) 
2.95 M5404P 
4.95 M54040P 
6.95 MC4o44P 

2.95 
2.95 

350 
7.0 
3.95 
6.95 
4.0 

8 pk1 LP 
'11 pN LP 

16 pin LP 
98 ten LP 
20 On LP 

91 pm ST 
r6 Pen ST 
/8 per ST 

24 pin ST 

B pre SG 
-4 pin $G 

'6 Dar SG 

78 on SG 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1 -24 25-49 0 -10 l -24 

517 18 15 22 p 
a 

3 

.20 19 18 21 ,,:',1,1; .3e 
22 21 20 28 pin LP .4 

29 29 27 38 pin LP 60 

32 30 SOLDERTAIL STANDARD (TIN) 40 pin LP 63 .34 

0.27 
30 
35 

19 

8.30 
35 
38 
52 

BOm WW 539 
-O pm WW 45 
14 00 WW 39 
'b on YAW 13 
8 pin Wer 75 

PO pin WW .85 

25 24 
27 25 
32 .30 
45 42 

27 21 
32 .29 
35 32 
47 43 

38 51 WIRE WRAP SOCKETS 
41 37 

42 37 
42 2 

0b 62 
.A .72 

_ MIN 28 pin ST 0 .% 
38 do ST 1.39 
40 PM ST 1.59 

SOLDERTAIL STANDARD (GOLD) 
24 00 5G f .70 

28 pin SG 1.10 

36 ow SG 1.65 

40 do SG 1.75 

PINIII 

(COLD) LEVEL o3 

25-49 

% 
37 

.0 
12 

.% 
1.26 
145 

.63 
1.0 
1.40 
1.59 

22 pin WW 5 95 .85 
24 Mn WW 1.05 % 
28 pin WW 1.40 
38 pin SW4 1.59 
40 ten WW 1.75 

1.25 
1.45 
1.55 

0 -10 
as 
36 
43 
se 
81 

.81 

1.15 
1.30 

.57 

.% 
1.26 
1.45 

15 
as 

1.10 
1.30 
1.40 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

IO OHM 12 OHM 15 OHM IHM 22 OHM 

5 ea 27 OHM 33 OHM 39 OHM IHM 56 OHM 

68 OHM 82 OHM 100 OHM 120 OHM /50 06IM 
5 ea. 10 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

470 OHM 50 OHM 680 OHM 820 OHM 10 

5 ea 1 -20 1.56 1.80 2.211 2.7N 

7.36 3.90 4.71 5.60 6.85 
5 ea 8.21 ION 120 15K 180 

2211 27K 33K 39K 4711 

5 ea 56K 686 820 106 170K 

150E 1806 2206 270K 3306 

5 ea 390E 9706 560K 60011 8200 0 PCS 

IM 1.2M 1.5M 11M 2.2M 
ASST. 7 544. 2.70 31M 19M 4.7M 5.6M 90 PCS 1.75 
ASST. 8R Includes Resistor Assortments 1 -7 (350 PCS.) $9.95 ea. 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25! 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available -Send 41d stamp 
P ostage -Add 5 %plus$1 Insurance Cif desired) 

50 PCS 

50 PCS 

50 PCS 

50 PCS 

50 PCS 

$1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

ameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRON /CS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

ADVERTISED PRICES GOOD THRU MARCH 

AVá-910 
AV-5-9206 

AV-5-23M 
640015 
74C922 
74C923 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler 814.95 
Rspsrtory Dialler 14.95 
CMOs Clock Generator 4.95 
Keyboard Encoder e8 keys 14.95 
Keyboard Encoder 16 keys 7.95 
Keyboard Encoder 16 keys 7.95 
Keyboard Encoder 20 keys 6.25 

ICM CHIPS 
CMOS Precision Timer 24.95 
CMOS LED Stollwatch/flmer 19.95 
Oscillator Controller 7.50 
Seven Decade Counter 19.95 
Clock Generator 6.95 

MCM6571 
MCM6574 
MCM6575 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shifted with Greek 
128 X 9 X 7 M2í11 Symbol 8 Pictures 
128 X 9 X 7 Alpha Control Char Gen 

13.50 
13.50 
13.50 

TL074CN 
TL4940N 
TL496CP 
11090 
95330 

MK50240 
DS0026CH 
TIL308 
MM5320 
MM5330 
L0110/111 
MC11433P 

MISCELLANEOUS 
Quad Low Noise bi -fat Op Amp 2.49 
Switching Regubtor 4.49 
Single Switching Regulator 1.75 
Divide 10/11 Prescaler 19.95 
Hi -Speed Divide 10/11 Pressler 11.95 
Photo -Darlington Opto -Isolator 3.95 
Top Octave Fred. Generator 17.50 
5Mhz 2 -phase MOS clock driver 3.75 
27 red num. display w /integ. logic Chip 10.95 

TV Camera Sync. Generator 14.95 
456 Digit DPM Logic Block (Special) 3.95 
3W Digit A/53 Convener Set 25.00 /set 
314 Digit A/0 Converter 13.95 

UTRONIX IS04UT 1 

Plinto Transistor Opto- Isolator 
(Same as MCT 2 or 4N25) 

494I each 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds 
Low Power - Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 

and 
, 

Crystal 
includes srotd splay , 6 games and 

(Chip 

01001 angles. etc. / .VU/Set 
X6205 $8.40 XR2242CP 1.50 
X6210 
58215 

4.40 
4.40 EXAR XR2264 

X62556 
4.25 
3.20 

X6320 1.55 X62587 2.99 
XR -1555 1.50 JE2206K8 19.95 XR3103 1.25 
09555 .39 XR1800 3.20 X64136 1.25 
XR556 
X956707 

.99 

.99 
XR2206 
XR2207 

4.40 
3.85 

X64151 
X64191 

3.95 
4.55 

XR567CT 1.25 XR2208 5.20 064202 3.00 
XR1310P 1.95 X62209 1.75 0114212 2.55 
X61489011 3.85 XR2211 5,25 X64555 .75 
XR1498 1.95 X62212 4.35 094739 1.15 
581489 1.95 XR2240 3.45 064741 1.47 

DIODES TYPE 

1N4002 

VOLTS W 

100 Phi 1 AMP 
PINM 

12/110 
TYPE VOLTS W RULE 194003 200 Phi 1 AMP 12/1.00 
1N746 33 400m 4/1.00 1N4004 400 PIV 1 AMP 12/1.00 

1N751 5.1 4001 4 /110 194005 00 P101 AMP 10/1.00 
1N752 5.6 400m 4 /1.00 194008 800 PI/ 1 AMP 10 /1.00 
111753 6.2 400m 4/1.00 1N4007 1000 PIS, 1 AMP 10/1.00 
19754 6.8 400m 411,00 193600 50 200m 8 /1.00 
19757 9.0 400m 4/1.00 194148 75 10m 15/1.00 
111759 121 4130m 4 /110 1144154 35 10m 12/1.00 
19959 
111 985 

8.2 
15 

400m 
400111 

4/1.00 
4 /110 

914733 
1114734 

5.1 lw 
16 1w 

28 

28 
1N5232 5.8 00m 28 114735 6.2 In 28 
195234 12 500m 28 194738 6.8 1w 28 
1145235 6 -8 500m 28 194738 8.2 lw 28 
195236 7.5 500m 28 194742 12 be 28 
1115242 12 500m 28 114744 15 104 28 
1115245 15 500m 28 191183 50 05 35 AMP 1.0 
111456 25 40m 6/1.0 1N1184 10 9535 AMP 1.70 
111458 150 7m 6/1.0 1N1185 150 PIV 35 AMP 1.70 
1N4851 180 11m 5/1.00 191188 200 PIV 35 AMP 1.0 
19401 0 PIV 1 AMP 12/1.0 191188 40 PIV 35 AMP 3.00 

SCR AND FW BRIDGE RECTIFIERS 
5380 
036M 

292328 
MDA 90 -1 

MOA 90 -3 

154 Co 400V 

364 @ 60V 
1 -64 Cs 305 
123 (g 50V 

126 8ÿ 200V 

506(291849) 
SCR 

SCR 

FW BRIDGE ROC. 

FW BRIDGE REC. 

51.95 
1.95 

50 
115 
1,95 

015691 50 TRANSISTORS 293904 4/1.0 
MPSA% 30 2113055 4/1.0 
M70Á06 5/1.0 MJE3055 1.00 293906 4/1.0 
11597 6/1.0 293392 5/1.0 294013 3/1.0 

71598 6/1.0 2933% 5/1.00 294123 8/1.0 
41409 1.75 PN3567 3/1.00 PN4249 4/1.0 
40410 1.75 PN3568 4/1.00 179420 4 /1.00 
40673 1 75 PN3569 4/1.0 2114400 4/1.00 
29918 1/1.0 MP5363M 5/1.0 294401 4/1.00 
2N22194 2/1.0 MP53702 5/1.0 2N4402 4 /1.00 
2N22214 4/1.0 293714 5/1.0 294403 4/1 00 
2N2222Á 5/1.0 MP0704 5/1.0 2N4409 5/1.0 
PN2222 Pankc 7/1.00 293705 5/1.0 295006 4 /1.00 
21123696 4/110 MP53705 5/110 295087 4/1.0 
MP52389 5/1.00 2N3706 5/1.0 2N5089 411.0 
292484 4/1.0 MP0706 5/1,0 2115089 4/1.0 
29290 4/1.0 293707 5/1.0 295129 5/1.0 
2N2907 5/1.0 293711 5/1.0 P95134 5/1.0 
PN2937 Paint 7/110 21137246 .65 PN5138 5 /1.00 
2112925 5/1.0 2937254 1.0 2115139 5/1.0 
MJE2955 1.25 2113772 225 295210 5/1.00 
263053 2/1 DO 293823 

253903 
1.0 

5/1,0 
295449 
295951 

3/1.00 
311 00 

CAPACITOR 018CCMAgTOR18 CORNER 
LLIti 

LQ.d3 10p1 
22 p 

.OS 01 

.05 .04 .03 
.01µF 
00470 

i 
.05 

.035 
.04 .035 

47 pi 
IDO pl 

.05 .04 

.05 .04 
.03 
.03 

01µF 
.022µF 

.05 

.06 
.04 
.05 

.035 
.04 

220 pi 
170 of 

.% .D4 03 017µF 
15 .04 .035 .14 

0.6 
.12 

.05 
19 

.04 

.075 

.001m1 
190 VOLT 9111M HIM CAPAdTOR3 

.12 .10 .07 .022m1 .13 11 .08 
1022 
,0047m1 

12 .10 
12 .10 

.07 
07 

04707 
1m1 

21 

.27 
17 

23 

13 
.17 

.Olml 12 10 07 .22mi 33 
+20% DIPPED TANTALUMS MOOD) CAPACITORS 

17 .22 

.11355 

.15/350 

28 .23 

28 .23 

.17 

.17 

1.5/35V 
2.2/35V 

.30 

.35 .27 
.22/350 
.33/355 

28 .23 
28 23 

.17 

.17 
3.3/250 
1.7/25V 

.35 

.33 
.31 
.28 

.27 

.23 
.47/355 
.68135V 

1.0/350 

28 23 
28 23 

28 .23 

17 
.17 
17 

6.825V 
15/25V 
22/6V 

.49 

.75 
ß 

.45 .35 

.50 

MINIATURE ALUMINUM ELECTRDLmC CAPACITORS 
Adsl LAM RMlal LINK 

.47150V 
1.0/0V 

.15 .13 

.16 14 

10 

.11 

.17ß55 
47/00 

IS 
16 

13 

14 

.10 

.11 
3.3/50V 
4.7ß59 

.N 12 

.15 .13 
.09 
.ID 

1.OI16V 
1.025V 

15 
.18 

13 
14 

.10 

.11 
10/255 
10/50V 

.15 .13 

.16 14 
.10 
12 

1.0/500 
4.7/160 

.16 
-15 

.14 
13 

.11 

.10 
22250 
22/00 

.17 .15 
24 .20 

.12 

.18 
4.7250 
4 7150V 

.15 

.16 
.13 
.14 

.10. 

.11 
47/25V 
47/500 

If 17 

25 .21 

.15 

.19 
10/169 
10/250 

.14 

.15 
.12 
.13 

.09 

.10 
100ß5V 24 20 .18 151509 .16 .14 .12 
10/50V 
220255 

.35 .0 
32 .28 

28 
25 

47/00 
10/165 

.24 

.19 
.21 

.15 
.19 
.14 

220/509 45 .11 .38 100/250 .24 .20 .18 
47025V 
1000/180 

.33 29 
55 .50 

27 
.45 

10/500 
220/169 

.35 

.23 
.30 
.17 

.28 
18 

220/16V .70 .62 .55 470255 .31 .28 . 
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METAL POWER TRANSISTORS 
Homotaxial - Best Duality 

2N3054 .65 60V NPN TO-66 
2N3055 .69 70V NPN TO -3 
2N3442 1.50 160V NPN TO -3 
2N3771 1.95 50V NPN TO -3 
2N3772 1.95 100V NPN TO -3 
2N3773 2.50 160V NPN TO-3 

Universal SCR 
.34 400V 5.0 AMP TO -220 C106D 

\ 

MICROPROCESSOR 
CHIP SETS 

Part No. Price Part No. Price Part No. Price 

8080A 

8085 

S5.95 

12.95 

8212 2.95 

8214 3.95 

8216 2.95 

8224 3.45 

8226 2.25 
8228 4.98 

8238 4.98 

8251 6.95 

8253 14.95 

8255 5.75 
8257 10.95 

8259 14.95 

6800 $6.95 6502 59.95 

6802 11.95 6504 9.95 

6505 9.95 

6810 3.95 

6820 3.95 6520 6.95 
6821 3.95 6522 9.95 
6850 4.25 6532 13.95 

6852 3.95 6551 13.95 

161( MOS DYNAMIC RAM's (16 PIN) 

416 -5 (300ns) 9.95 
416 -4 (250ns) 10.95 
416 -3 (200ns) 11.95 

Over 200K pieces in stock 

r 
LINEAR I.C.'s 

LM301N-8 .34 LM739CN-14 1.29 
LM307N-8 .29 LM741CN-8 .49 
LM308CH .95 LM747CN-14 .59 
LM311N-8 .59 LM748CN-8 .39 
LM324N .59 TBA81ODAS 1.29 
LM339N .99 LM1458N-8 .49 
LM348N-14 .55 LM1488N-14 .89 
LM358N-8 .99 LM1489N-14 .29 
LM555N-8 .59 LM3403N-14 .99 

LM556N-14 .49 LM3900N .59 

LM723CN-14 .49 LM4136N-14 .99 

LM725CN-8 1.25 

SOUND & MUSIC 
GENERATOR I.C. 

Creates almost any type of sound, from music to 
gunshots and explosions. High level op amp 
output. 28 pin DIP. Operates from one 9V battery. 
With data. 

"Lowest Price Offered 
Anywhere" 
SN76477N (.600" centers) 

SN76477NF (.400" centers) 
New small package' 

$2.49 

$2.29 

TEXAS INSTRUMENTS 
Low Profile Sockets 
Lowest prices anywhere for the 
highest quality, an unbeatable combination. 
Over one million pieces in stock. 

Contacts Price Contacts Price 

8 PIN .08 22 PIN .22 
14 PIN .12 24 PIN .24 
16 PIN .14 28 PIN .28 
18 PIN .18 40 PIN .40 
20 PIN .20 
.............. ............................... 

r 
EPROM'S 
C2708 
1K x 8 450 ns 

TMS2716 
16K (2K x 8) 450 ns 
(3 power supplies) T.I. Version 

C2716/TMS2516 
16K (2K x 8) 450 ns 
(Single 5V supply - Intel version) 

$ 9.95 

$24.95 

$29.95 

;.tiriii ;;:.;:.;::._<>:.:.>;.;. ,;;,:.;:;:?;!_ 

f Special of the Month 1':.> 

EPROM 
i C2708-65/4708-6 $6.90 f. 

1K(1Kx8)650ns ..: saw /ww; me .; saw ,/111111::Illl;e,h :.,.... ........ ..... . . .. ;..;...+F:.:.:.. <.on`i, 
1980 IC MASTER 

JUST RELEASED over 2700 PAGES 
Complete integrated circuit data selector. Master guide to the latest 
LC,'s including microprocessors and consumer circuits. 45,000 
device types listed. 5,000 new device types added. Complete new 
section on MPU boards 8 Systems. 

Free Quarterly 
Updates Special $59.95 

Os< 
.s 

MICROCOMPUTER BOARDS 

Il, NEC MICROCOMPUTERS 
TK80A $299.00 
Based on the 8080A the board has both 1K 
RAM and 1K electrically erasable PROM 
expandable to 4K x 8 and 8K x13 on board. 
Complete with keypad with 25 real keys and 
8 bright .500" digits for display. 

yilpg;:.;:;;;;::;.::.;:.;;:.;:o:.;:.;;:.;:.;:.;;;:<.;::..:.::c::.>:;;;::...<; 

28001 5195.00 16 Bit CPU with segmented address space 
to 8 Megabytes. 

28002 SI 50.00 16 Bit CPU with non segmented address 
space to 84K bytes. 

Z6000DB $1500.00 A complete single board Z6000 
microcomputer system. Contains the 
Z8002 microprocessor, 16K words of 
dynamic RAM, 2K word monitor PROM. 
dual serial interfaces, four counter /timers 
and 32 programmable parallel I/O lines. 

All Products Stocked in Depth 
Largest Zilog Inventory 

Z60 -CPU 2.5 MHz 8 9.95 
280A-CPU 4.0 MHz 11.95 

Z80 -PIO 2.5 MHz 7.20 
280A-P10 4.0 MHz 8.40 

Z80 -CTC 2.5 MHz 7.20 
Z8OA -CTC 4.0 MHz 8.40 

Z80 -DMA 2.5 MHz $26.85 
Z80A -DMA 4.0 MHz 33.60 
Z60 -SIO /0 2.5 MHz 38.00 
Z80A -SI0 /O 4.0 MHz 39.50 
280-S10/1 
Z80A-SIO/1 
Ze0-Sí0/2 
Z80A-S1O/2 

2.5 MHz 38.00 
4.0 MHz 39.50 
2.5 MHz 36.00 
4.0 MHz 39.50) 

MOS MEMORIES 
MOS Static RAM's 

Part No. 

2101 
1K (256 x 4) 350ns 22 PIN 
2102LFPC 
1K (1K x 1) Low Power 350ns 16 PIN 
2102LHPC 
1K (1K x 1) Low Power 
High Performance 25ons 16 PIN 
2102.1 PC 
1K (1K x 1) 45ons 16 PIN 

2102.2PC 
1K (1K x 1) 850ns 16 PIN 

P2111.25 
1K (256 x 4) 250ns 18 PIN 
P2112.35 
1K (256 x 4) 350ns 18 PIN 

2114 L 
Low Power 4K (1024 x 4) 300 ns 

MOS Dynamic RAM's 
TMS406O30 
4K (4K x 1) 300ns 22 PIN 
TMS4080.20 
4K (4K x 1) 200ns 22 PIN 

UART's 
AY5-1013A 
0 to 40K BAUD 40 PIN 
AY3-1015 
0 to 30K BAUD 40 PIN Single 5V supply 

1K CMOS RAM 

Price 

$1.95 

1.19 

1.29 

0.94 

0.89 

2.25 

2.25 

54.95 

2.95 

3.95 

4.50 

5.50 

5101 3.95 
1K (256 x 4) 450ns 22 PIN Low Power 

4K CMOS RAM 
P4315 -45L 4K (4K x 1) 450ns 18 PIN 14.95 

SHIFT REGISTERS 
3341PC FIFO 700 KHz 4.95 

3341APC FIFO 1 MHz 5.50 

3342PC 64 Bit Shift Register 4.95 

3347PC 80 Bit Shift Register 4.95 

ECL RAM 
10410ADC/HM2106 Special 1.95 
256 x 1 Bit Fully Decoded 15ns 16 PIN 

Rockwell International 
AIM65 $375.00 
As a learning aid AIM65 gives you an 
assembled, tested and warranted R6502 
based microcomputer system with a full sized 
keyboard, an alphanumeric 20 character 
display and uniquely, an alphanumeric 
20 column thermal printer. An on board 
Advanced Interlace Monitor program 
provides extensive control and program 
development functions. 1K RAM. 

CSyTCrtek'' SYM -1 $239.00 
ully assembled. tested. documented and expandable. Powerful 6502 8-Lot 

microprocessor. 6 -digit hex LED display. KIM-1 hardware compatislity. 
Single plus 5V power requirements. 

4. Texas Instruments TM990/189 $333.00 
UNIVERSITY MODULE 
A complete learning aid that in conjunction with the Tutorial Text filers 
hands on experience with microprocessors, I /O. memory and assembly 
language programming. Offers advanced features such as 45 key 
alphanumeric keyboard, a powerful instruction set. multiply and diode. 
vectored interrupts, single bit I/O manipulation parallel I/O and 
7 addressing modes 

fsm, 

r 

LED209 
LED211 
LED212 

LED220 
LED222 
LED224 

FND357 
FND367 

FND500 
FND507 
FND560 

FND567 

DL704 
D1707 
DL747 

ILD74 
IL074 
MCT6 
TIL11t 
dN26 
4N28 
4N29 
4N32 

L.E.D. LAMPS 
T -1 3 mm Red 
T -1 3 mm Green 
T -1 3 mm Yellow 

T -1'. 5 mm Red 
T -4'4 5 mm Green 
T -11. 5 mm Yellow 

DISPLAYS 
.375" Common Cathode 
.360" Common Cathode 

thigh brightness) 
.500" Common Cathode 
.500" Common Anode 
.500 Common Cathode 

(high brightness) 
.500" Common Anode 

(high brightness) 
.300' Common Cathode 
.300' Common Anode 
.630 Common Anode 

ISOLATORS 
Dual Opto Isolator t 500V 
Quad Opto isolator 1500V 
Dual Opto Isolator 1500V 
Opto Coupler 1500V 
Opto Isolator 2500V 
Opto Isolator 500V 
Opio Isolator 2500V 
Ooto Isolator 2500V 

.09 

.19 
.14 

.11 
.24 
.16 

1.09 
1.29 

1.09 
1.09 
1.29 

1.29 

1.29 
1.29 
2.29 

1.29 
3.95 
1.29 

.69 

.59 

.59 

.69 

.69 

- t>actiVe 
47Electronic 

Sales Corp 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Over -the- counter sales. MINIMUM ORDER 510.00 . ADD 52.00 TO 

12 Mercer Rd., Natick. Mass 01760 COVER POSTAGE 8 HANDLING 
Behind Zayres on Rte. 9 

Telephone Orders 8 Enquiries (617) 879 -0077 

IN CANADA 

5651 FERRIEII ST. 
MONTREAL. QUEBEC 
H4P 2K5 
Tel.: 1514) 731 -7441 

4800 DUFFERIN ST. 
DOWNSVIEW. ONTARIO 
M3H 559 
Tel.: (4161 661)1115 

Foreign customers please remit payment on 
an international bank draft or international 
postal money order in American dollars. 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA. ONTARIO 
K2C 3P2 
Tel 16131 820 -9471 

3070 KING SWAY 
VANCOUVER. B. C. 
V5R 5J7 
Tel (604) 438 -3321 

CHeeGEx 
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FREE WIRE WRAPPING GUN 
Get O.K. Model 8W-630 Battery Wire Wrapping Tool described below FREE with your 
purchase of 510000 worth of pre-cut prestripped wnpping wire at listed prices. Our 
standard Volume Discount Schedule is, of course, aRo applicable to your purchase. 
Pease specify CATALOG NO. 99 -00630 for your free wire wrapping tool, THIS OFFER 
EXPIRES MARCH 31, 1980. 

ORDER DESK: 800 - 325 - 0101 
IN ORDER TO SERVE YOU BETTER, WE HAVE INSTALLED NATIONAL WATS SERVICE WHICH ARE ATTENDED 
7;00 AM TO 9:00 PM (CENTRAL TIME) MONDAY THROUGH FRIDAY; AND FROM 8:00 AM TO 5:00 PM ON 

SATURDAYS. WE INVITE YOU TO CALL AND CHECK STOCK BEFORE PLACING YOUR ORDER.. FOR CASH 

CUSTOMERS WE HOLD THE ORDER PENDING ARRIVAL OF CONFIRMATION AND PAYMENT 

WIRE WRAPPING TOOLS 7. ¿Xa 

7400 5015 
7401 017 
7407 0 17 

7403 017 
7404 018 
7405 018 
7406 124 
7407 024 
7408 0.20 
74119 1 70 
7410 nl) 

7490 $4 43 74196 SO 97 7415114 SO 38 

7491 959 74197 0 P,) 141517] 098 
74502 50 351 14042 5094 
74503 035']4048 177 
74504 036 í4C)1 011 
74505 361174074 048 
14509 038 14C76 011 
74510 0 351 14C83 1 37 
74511 038114085 137 
14515 038 14086 049 
74520 035 )4089 195 
74522 036'74090 097 
74530 015 74099 97 
Y45a1'1 035 74095 109 
)4564 0 38 7aC 107 0 69 
14565 038 160151 189 

0 so )40154 Z 80 
)aS18 058 740157 89 

4010 5043 4512 5098 
0011 02114516 ...122 

4519 
O.K el BW 530 7a 7p p s vF 3 s 1300 

"C' rte eselvinote nO d dlPn , 

910 No 30wre 015''0 025 s .025 T 

we yn+, and Car p""'" nne. rs 
POST 

. e 'Oa sir Cna n' c u rhx u t s ynr a r :an m k u e cult 1 

CATALOG0N O. 2500620 534.95 '- ""S'F'opw elanaan"P1153 K n'leeomPlere 
'h'''alo -' 

CATALOG NO. 23.81800 525.00 

Nus 26 2 8 , s VECTOR. ^. , r e P 5 

CATALOG NO. 2502628.. . 63995 , Pelo " " " 

" 

" " " "' w 

7u ' N' 
M 7ne v 119 to s a O.K.'s 1 WS93056 56a,nual e : app n n N- Cansann echa u r 

CJ am ps Nu 30 w CATALOG NO. 23 Bú490 u` 599 l bee n one that p. woe, 
-M70er r 1 w url n aos ,. evens unw ass 0' .alusey r.:l,nen 

VEC OR' ,el 6. it s. uvr. pu 
CATALOG NO. 25.16000 5I 95 ou _ rl\ C n n 

CATALOG N0.123.86 9 599.50 

Reguk" Molei nl' ve01 VECTOR ,e 5 tNW , ,« 
CATALOG NO. a2515000 95.95 180 T 

- 

1. 6 : 7 8 í e 1 

- u sane e . l v 
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CIRCLE NO.62 ON FREE INFORMATION CARD 

The world of 
electronics 

gee -wizardry 

-YOURS FREE. 
32 -pages of test instruments - from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50t for first class mail. 

L] 
108 New South Road 
Hicksville, N.Y. 118C1 E/CO 
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BEAT DION GAS PRICES! 
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CIRCLE NO. 26 ON FREE INFORMATION CARD 

Electrify Your Bike! 
PEDALPOWER exciting new bike drive tames tough 
hills. Be independent. Shop when you want. Fits all 
Bikes, Adult Trikes. Installs in minutes. Thousands 
sold, Recharges overnite. Travels 100 miles for a 

dime. Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 
without pedaling. Noiseless, nonpolluting. Virtually 
maintenancefree operation! 

CALL TOLL FREE 
800 -257 -7955* 

For Free Booklet and Special Offer or write: 
General Engines Co. 

5704 Mantua Blvd. Sewell, NJ 08080 

In AK, Hl, NJ call collect 16091468-0270 
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Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+200 °F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w /bezel $11.75 ,, 

NEW PRODUCTS! 
Super Color S -100 Video Kit 599.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S -100 bus 1802, 8080. 8085, Z80 etc. 

Gremlin Color Video Kit $59.95 
32 x 16 alpha/numerics and graphics; up to 8 

colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus. Not expandable to high 
resolution Graphics. 

Elf li Adapter Kit $24.50 
Plugs into Elf II providing Super Elf 44 and 50 pin 
bus plus S -100 bus expansion (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

1802 16K Dynamic RAM Kit $149.00 
1802 /S -100 expandable to 32K, Hidden refresh 
w /clocks up to 4 MHz w /no wait states Addl. 16K 
RAM $79.00. 

Quest Super Basic 
Ouest, the leader in inexpensive 1802 systems 
announces another first. Quest is the first com- 
pany worldwide to ship a full size Basic for 1802 
systems. A complete function Super Basic by 

Ron Cenker including floating point capability 
with scientific notation (number range 
32 bit integer ;2 billion; Muhi dim arrays; String 
arrays; String manipulation; Cassette I /O, Save 
and load, Basic, Data and machine language pro- 
grams; and over 75 Statements, Functions and 

Operators. 

Easily adaptable on most 1802 systems. Re- 

quires 12K RAM minimum for Basic and user 

programs. Cassette version in stock now ROM 

versions coming soon with exchange privilege 
allowing some credit for cassette version. 

Super Basic on Cassette $40.00 

Tom Pittman's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of it. 
Never offered before. $19.00 

S -100 4 -Slot Expansion S 9.95 

Super Monitor VI.I Source Listing $15.00 

Coming Soon: Assembler, Editor, Disassem- 
bler, DA/AD, Super Sound/Music, EPROM pro- 
grammer. 

RCA Cosmac Super Elf Computer $106.95 
A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, fun, wait, Input, memory pro- 
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 

graphics target game. 

Many schools and universities are using the 
Super Elf as a course of study. DEM's use it for 
training and research and development. 
Remember, other computers only offer Super En 

features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 

plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S -100 boards $41.00. NiCad 

Battery Memory Saver Kit $6.95. All kits and 

options also completely assembled and tested. 

Ouestdata, a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's: Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Ouest address and data bus 
displays before, during and alter executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own Tiny Basic Cassette $10.00, on ROM $38.00, 
music or using many music programs already original Elf kit board $14.95. 1802 software; 
written. The speaker amplifier may also be used Moews Video Graphics $3.50. Games and Music 
to drive relays for control purposes. $3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built -in memory pro- 
tect and a cassette Interface. Provisions have 
been made for all other options on the some 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read /write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 

6, single step. The Super Monitor is written with 

subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 

running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S -100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and avideo interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
í1Y 20 ma I/F $1.95, S- 100 $4.50. A 50 pin 
connector set with ribbon cable is available at 

$15.50 for easy connection between the Super 
EH and the Super Expansion Board. 

Power Supply Kit for the complete system (see 

Multi-volt Power Supply). 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6%tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 
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Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fac- 
tory prices. 
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141.51555 .05 
74151575 .85 
745162N 115 
14LSI6314 1.15 
14L517414 2.00 
742510N 106 
74L52215 1 95 
74L5258N .67 
74133675 1 35 

LINEAR 
CA3045 0 
CA30w 1 10 

513182 1 90 
CA3089 2 95 
LM301AWAH.35 
LM305H 87 
LM3D7N 35 
lMxMS 89 
1M309K 1 0 
LM311HIN .0 
LM317TIK 3.75 
LM318 1 35 
LM320K.5 I 50 

18 

40 

2 10 
28 

28 

95 

w 
15 

W 

35 

W 
0 
95 

P.O. Box 4430C Santa Clara, CA 95054 

For will call only:(408) 988 -1640 

2322 Walsh Ave. 

21L02-1 
21602 
2104h4 
210784 
21111 
2112-2 
2114L-1 
2114L-3 
4116 
25138 
MM5262 
MM5280 
MM5320 
MM5330 
P04110 
P04110-4 
P5101L 
4200A 

91L02A 
H00165.5 
MM57100 4 0 
GI4y38500-1 9 95 
MCM65714 995 

9368 3 0 
4100 10 0 
416 16 00 

1 18 

1 25 

In 5825123 
N 

3 75 N82S126 825129 
3.95 5825131 
7 10 5825136 

18 
5825131 
DM8577 

6 

w 8223 

3 00 
9 95 
5 9e 
4 0 
5 00 

13 95 
9 95 i 
6 95 

CLOCKS 
MMO14 390 
MM5369 210 
WWI 14 45 
14815865 7 95 
CT7001 5 80 
C17010 8 95 

3 90 
MM07511GINN 4 90 
7205 16 0 
7207 7 0 
7200 15 95 
7209 4 95 
05002604 3 75 

050056CN 3.75 
MM0104 2 0 

MICROPROCESSOR 
17 0 
IB 75 
095 

1700 
14 75 
19.75 
20 
80 
20 

6802 
8004 
6085 
280 
20A 
8212 
8254 
8216 
8224 
8228 
8255 

0 
95 
95 

024001 
CD402 
004006 
CD4007 
C04008 
C04009 
C04010 
004011 
004012 
004013 

C04014 
C04015 
C04016 
004017 
C04018 
C04019 
004020 

9253 
8255 
8257 
820 
wzcP 

Was 1395 
1802DP 

1861P 11 

1150 

0UP180200 19 95 

CDP18020 25 00 
CDP4861 12 95 
6820 9 95 
680 12 95 
602 12 0 
604 '60 
6522 13 0 

80 
IS 00 
9 25 

19 0 
19 0 

UARTmPe 
AY5A013 550 
05.1014 7.50 
3341 6 95 

1.00 MOSIMEMORY 
45 RAM 

1 05 2101 -1 3.95 
94 21021 95 
45 2102ÁL'4 1 25 

1 07 1102AN -27 I 0 

2716 Intel 48 0 
2732 11500 
275 22 50 
87414 85 0 
6748 75.00 
87408 0 0 
117554 65 0 
582523 2 95 

ROCKWELL AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00. 4K version $450.00. 41( Assem- 
bler $85.00, 8K Basic Interpreter $100.00. 

Special small per supply for AIM 65 assent. in 

frame $49.00. Complete AIM 65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIM 65 plus power supply $47.50. 

AIM 65 /KIMNIM /Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 

connectors $22.95. 
AIM 65 /KIMNIM I/O Expansion Kit; 4 parallel 

and 2 serial ports plus 2 internal timers $39.00. 
PROM programmer for 2716 $150.00. 

Multi -volt Computer Power Supply 
8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12 option. r_5v, ± 12v 

are regulated. Kit $29.95. Kit with punched frame 
$37.45, $4.00 shipping. Woodgrain case 
$10.00, $1.50 shipping. 

PROM Eraser 
Will erase 25 PROMs in 15 minutes. Ultra- 
violet, assembled $37.50 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

79 IC Update Master Manual $35.00 
Complete IC data selector, 2500 pg. master refer- 

ence guide. Over 50,000 cross references. Free 

update service through 1979. Domestic postage 
$3.50. No foreign orders. 

CIRCLE NO. 56 ON FREE INFORMATION CARD 

ELECTRONICS 

390 
3 75 

3 75 
8 75 

8 75 

RESISTORS wan 5% 
10 per 16De 03 1000 per type CI.' 

25 per type 025 50 mete pats 
100 per type .015 5per type c6 CI. 

'h waft 9% per type 05 

KE5'80AR08 
58 May ASCII 4.490416 kit 567 SO 
{3IN yASCIIl 

keyboard 7670 

0 

2 0 F3 say ASCII kit .00 
2 0 FuIN assembled 701x1 Encbsure I/ 95 

CONNECTORS 
30 pin edge 250 
44 pin 
100 pin edge 4 0 
100 pin edge WW 5 25 

IC SOCKETS 
58Mer Tin LOW Profile 
PIN 1UP PIN SUP 

8 15 22 30 
14 14 24 35 
6 16 

36 
28 42 

t8 Z] 58 

LEDO 
Rea 7018 II 

Green, Yellow 1018 20 
Jumbo Red 10 
Green. Orange. Yellow Jumbo 75 

Cllpllla LED Meentlel CIIBS 8781 25 
1695514 red amber. green, 01056, 55an 

CONTINENTAL SPECIALTIES le Moo 
Complete line of breadboard lest equip 
0ÁE5160 8 619E FMq. Mr. 8128.95 

ON WIRE WRAP TOOLS In stock 

20 29 40 57 Portable Multimeter $18.00 
owel con w 05 

WIRE WRAP LEVEL 3 

PIN PIN 
to 32 24 86 
16 33 28 100 
8 57 40 1 23 

CRYSTALS 
1 MHz 50 
2 MHz 50 
4 MHz 15 
5 MHz 25 

10 MHz 
to MHz 

25 
90 

20 MHz 0 
31 MHz 0 

32768 MHz 0 
1 6432 MHz 0 
3 5795 M50 20 
2010 MHz 95 

2 45 4576 511-5 NZ 50 
32768 MHz 50 

MHz 
5858 Hz 0 TRANSFORMERS 

s 5556 MHz 50 
12 oil 30U ma transformer 1.25 

147818 M5 

50 
126VC700ma 079 
12920 ma wa11 plus 295 

2211.884464 5500 
eV Cl 250 ma wall plug 3 50 
249 CT 400 ma 395 

AF510Afl0 ENCODERS 109 t 2 amD wall DIUO 1 85 

ÁY52370 95 
12V 500 ma wall plus 

1245 

4 75 7459320 17 95 
12V 1 amp wall plus 6 50 740922 550 
í2V 3 amD wall 8.50 6.55 Dug 

6001655 695 MSPLIIY LEDs 

0 Co neders RS232 
MANO CA 270 2.0 

08256 2 95 
MANJ CC 300 00 

56255 J 95 
4zr79 CA/CA 300 1 00 

01701 CC 300 1.00 

RS232 COmPIM. sM 
AS 

500 
06721.728018 CA 500 100 

DE95 195 01]21118 CNCC 5010 
04156 210 

0L7479,70 CAI CC 600195 
CC 

DÁ155 3.10 {50759 CC ]57170 
65050107 00050 00 135 
6X0031510 CSCA 500 90 
163800 /807 CC/CA .800 2.20 
3 Opn Bubble 60 

óc8 Fluorescent i 
60 

TRANSISTORS 0610 Fluorescent 1 75 

251893 40 5 digit 14 pin display 1.00 
2N222Á 27 45555 9o10í1 display 0 
282369 30 7520 CMlrt pfOIOCeila 39 
2N2904Á 20 7IL311 Hoes 9.0 
2N207Á 25 88ÁN3610 CC JO 110 
25300 40 MAN4610 CA 40 1.20 
2X3638 25 MAN4610 CC 40 1 20 

253656 25 54444710 CA 40 95 
2X301 18 88ÁN1740 CC 40 1.20 
2N30ú IB 88ÁN6610 CC 58 2.95 
1NJ055 69 88ÁN6710 CA 60 1.35 
28440 25 MAN67a0 CC 60 1 35 
184401 75 MA102A 5.95 

20 88Á1018A 8.95 0 í08P3 irAnskrmel 2.25 1 00 

SPECIAL PRODUCTS 
MM5865 Stopwatch Timer 9 00 
PC board 7.50 
Switches Mom Pushbutton .27 

3 pos slide 25 
Encoder 400165.5 6.95 
3 Digit UnbmM 
Counter bard Kit 
Operates 5.18 Von DC to 5 MHz 
typ .125- LED msDlay 10.0 
PerHmnlcs 10A Logic 
Anatym 60 1224.00 
Model 10 ingot 

Expander Kit 5229 00 
Mode 10 Bus 

Grabber KO $369 00 
Sinclair 31 Olgil 

Multimeter 559.95 
Clock Calendar Alt $2195 
2.5 MHz Frequency Counter 

Kit 
MHz 

0 
Frequency Counter 30 

Mit 547.75 

615404 314 Digit LEO 

mull) :Tail 69.95 
Stopwatch All 26.95 
Auk Clock 811 17.95 

2N4 
TIP31 

402 

TIP33A 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2 -PC boards. 
6 -.50" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit WAY' 
displays. Red only. $21.95. Case $11.75 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 

S -100 Computer Boards 
8K Static RAM Kit $135.00 

16K Static RAM Kit 265.00 
24K Static RAM Kit 423.00 
32K Static RAM Kit 475.00 
16K Dynamic RAM Klt 199.00 
32K Dynamic RAM Kit 310.00 
64K Dynamic RAM Kit 470.00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $129.00 
Motherboard $39. Extender Board $8.99 

Video Modulator Kit $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 

with full instructions. 

FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 28c stamp. 

POPULAR ELECTRONICS 

www.americanradiohistory.com
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Operation Assist 
If you need information on outdated or rare 

equipment -a schematic, parts list. etc.- another reader 
might be able to assist. Simply send a postcard to Opera- 
tion Assist, POPULAR ELECTRONICS, 1 Park Ave.. New York. 
NY 10016. For those who can help readers, please re- 
spond directly to them. They'll appreciate it. (Only those 
Items regarding equipment not available from normal 
sources are published.) 

Crown model SCP -71FW 3 band radio -cassette. Need schematic. John E. Beray, Box 
201011, Dallas, TX 75220. 

Symphonic model TPS -5050 mini TV. Need service manual or schematic diagram. A. 

Rozbicki, 4341 Lakeshore Rd., Kelowna B.C., Can. VIA, 1W2. 

RCA model AR8507 radiomarine receiver. Need schematic and parts list. Bruce Myers, 9915 
Oleander Ave., Vienne, VA 22180. 

B 8 K model 1075 television analyst. Need schematic and manual. Jack Ingwersen, 1709 
Frederick Dr., Sioux Falls, SD 57105. 

Collins CV- 157 /URR converter. Need schematic and manuel. Bob Hughes, 2302 Briargrove 
Ct., Richmond, VA 23233. 

Measurements model 82 VTVM and Ballantine model 314 VTVM. Need schematics and 
service manuals. P. Young, 16W761 White Pines, Bensenville, IL 80108. 

Precision Radiation Instruments model 111 scintillation counter. Need operating manuel, 
schematic and battery connections. Steve Rimmer, 9 Sir Kay Dr., Markham. Ontario Canada 
L3P 2Y9. 

Belalr model CDH -401 8 -track FM stereo. Need schematic and service manual. Tom Houli- 
han. 2 Willow Road, Saugerties, NY 12477. 

Akai model X- 1800SD cross field recorder. Need service manuel and schematic. C. A. 
Howlett, 3 Hickory Nut, Clover, SC 29710. 

Hartman Electronics Manufacturing Co., serial No. 8985 radio receiver. Need schematic. 
W. R. Sherman, 4023 Justine Dr., Annandale, VA. 22003.. 

Heathkit W -5M power audio amplifier. Need power transformer. Charles Schmitz, 30 Thomp- 
son Ave., Croton -on- Hudson, NY 10520. 

Precision model ES550B oscilloscope. Need schematic and operation manuel. Thomas O. 
Harris, 18 Fabyan Place, Newark, NJ 07108. 

Hy -Gain model 2718 mobile AM CB transceiver. Need schematic. Tom Gioitta, Box 4353, 
Patrick AFB, FL 32925. 

Phllco model 48 -1209 radio phonograph (1948). Need schematic, operation manuel, and 
information about short wave antenne requirements. Ralph Hesson, 903 -A Simpson Rd., 
Victoria, TX 77901. 

Dumont No. 702 oscilloscope. Need schematic and alignment information. T. Peterick, 4430 
NW 2nd Ave., Boca Raton, FL 33432. 

Grundig model SO- 191 -CA stereo. Need schematic diagram and tube numbers, B. B. 
Tingley, 210 Habitat 87, Montreal, H3C 3R8, Can. 

RCA model K80 radio chassa. Need schematic and service information. Paul E. Goley, 133 
Cedar Ave., Woodlynne, NJ 08107. 

Toshiba model 19L -825F radio. Need owners manual. Scott Markarian, 1730 W. Dovewood, 
Fresno, CA 93711. 

Heintz and Kaufman type 900 and type 930 receivers. Schematic diagrams needed. H. L. 
Chadbourne, 530 Midway St, La Jolle, CA 92037. 

Hoch Manufacturing Co. earadio. Need schematic. Chuck Ermatinger, 3185 S. Grand, Apt. 
208, St. Louis. MO 63118. 

Estey model 101 travelorgan. Need schematic or any other information. S. Meadow, 28 
Concord Rd., Danbury, CT 08810. 

Dumont model 3044 oscilloscope. Need schematic sad tube layout. Levi Usher, Box 313, 
Markham, Ontario, Can. L3P 3J8. 

Harman -Kardon model 930 stereo receiver. Need schematic and any information available. 
Philip Dion, 5251 Taylor St., N.E., Fridley, MN 55421. 

Phllco model 40 -216 shortwave radio. Need service manual and schematic. Patrick Malone, 
Yawgoo Valley Rd., Apt. 10, Slocum, RI 02877. 

Heathkit model 0 -4 oscilloscope. Need grid screen, part No. 082. David Tunbo, 747 N. 

Neblett, Stephenville, TX 76401. 

Hellicrefters SX 82A receiver. Need operation manuel and schematic. Cari Backman, 845 
Central Park Ave., Paradise, CA 95969. 

Hallicrafters model SX 122 receiver. Need schematic and manuel. Douglas Graves, Rt. 4 
103 Lee Lane, Georgetown, KY 40324. 

Grundlg model 2099 radio. Need schematic and parts fat. Hector Gillis, 2872 So. 298th St., 
Federal Way, WA 98003. 

Browning Drake model 5R receiver, serial No. P3375. Need schematic, originel tube types 
or substitute tubes or available source. CDR R. A. Morin, MSC, USN, Naval Medical Research 
'net., Bethesda, MD 20014. 
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GIANT 16 SALE 
C.1 50- PRECISION RESISTORS, 'a, 1, 6 2 watts. 1'., assorted types, 1.3631 1.29 

60- CERAMIC CAPS, asst'd val. 6 styles, inni; tubulars, NPO's, etc., 1.5901 1.29 
30 -MOLEX CONNECTORS, nylon, asst'd styles, rotors, 6 a of tond. 1,58351 1.29 
4- ROCKER SWITCHES, DPDT, solder eyelet terminais, 1.33021 1.29 
1- RELAY, BABCOCK 6VDC, SPST, plastic case 1.58071 1.29 
1 -25 AMP BRIDGE RECTIFIER, 50 volts. 100% 1.59481 1.29 
50- 194000 RECTIFIERS, epoxy, axial leads, untested, 1a25941 1.29 
30pc. -HEAT SHRINK, Thermo -fit, useful asst. of sizes, shrinks 50% 1.52410 1.29 
10 -SLIDE SWITCHES, SPST, SPOT, etc. all shapes and slzes, 1.59271 1.29 
25- DTL's, 100% prime. asst'd flip flops, etc., marked, 1.37091 1.29 
10- MAN -3's, 7 segment, w /bubble magnifier, 100'. material, 1x38421 1.29 
4 -PL -259 COAX PLUG, males to SO -239, Amphenol, 1.52211 1.29 

IJ 1 -LITE SENSITIVE UNIJUNCTION TRANSISTOR, programmable, 1x57191 1.29 
100- PRE -FORMED Vz WATTERS, popular values, some 5 6 10 %en, 1110601 1:29 
4 -PHOTO ELECTRIC DARLINGTON TRANSISTORS, (0/3276) 1.29 
40 -POWER RESISTORS, assorted types, includes 2 to 10 walten, 1 #2281 1.29 
15 -NE -2 LAMPS, neon red, for 110VAC, Is resistor, 1x1435/ 1.29 
30- "CRIMP -ON" TERMINALS, rings and Spada, for a 12 -20 wire, 1.39551 1.29 
50-ONE-WATT RESISTORS, popular assort, some 5 %ers, 100's of uses, 1.38441 1.29 
30 -FT. WIRE -WRAP WIRE, 30 gauge, insulated, continuous length, 1.311031 1.29 
6 -SPDT MICRO SLIDE SWITCH, only 3/7" cube, for PC mount, 1.34291 1.29 
10- PR.- RCAPLUGS & JACKS, for audio, speakers, etc., 1a4021 1.29 
5- 2N305.S HOBBY TRANSISTORS, 10-3. 1x37711 1.29 
6- SINGLE PIN MICRO GREEN LEDS, 3V, 10 mils, "pin heads ", 100 %, ( #6126) 1.29 
0 JUMBO RED LEDS, 1.5 -3 V e 10 mA. 100% material, 100's of uses, 1 #2135) 1.29 
6- MAGNETIC DISCS, shatter-resistant Plaslalloy, 13/16" dia. (060991 1.29 
5 -PHOTO CELLS. Vade, 900, disc type, R: 2K ohm (dark) w /leads, 1.6135) 1.29 
1 -12VDC SPOT RELAY, 180 ohm coil, 25 mA, 141411/4' sealed1#59371 1.29 
10.VOLUME CONTROLS, asst. values, audio, and switch tao! 145921 1,29 

[ 60- PREFORMED DISC CAPS, handy assortment of values, marked, 1x11511 1.29 

40 CHANNEL only 

CB BOARD $14.99 
Poly Paka buys up factory cloee.out cram Hy Ovin 

ao 
Chip, OF 

you 
p. 

gain' 
nd Mod. Transistors, 

land 
M 
9 Watt 
otorola 

Amp 
M 

aeriea PLL May be used for 10 meter converemn. see 
continuing sane. "CB to 10" to 73 magazine, The 
parts alone make it an offer you can't refuse Wt 9 m 
Cat. Ne. 52C115554 

100 for 1.30 
120 for 1.30 

60 fi, 1.30 
8 for 1.30 
2 for 1.30 
2 for 1.30 

100 for 1.30 
60 for 1.30 
20 for 1.30 
50 for 1.30 
20 for 1.30 
B for 1.30 
2 for 1.10 

200 for 1.30 
8 l.. 130 

80 for 1.30 
30 for 1.30 
60 for 1.30 

100 for 1.30 
60 for 1.30 
12 for 1.30 
20 for 1.30 
10 for 1.10 
12 fm 1.30 
12 for 1.30 
12 for 1.30 
10 for 1.30 

2 for 1.30 
20 for 1.30 

120 for 1.30 

2- DOUBLE -SIDED PC BOARDS, 3 "412" high quality G -10 glass, 1.56941 .... 1.29 4 for 1.30 
60- TUBULAR CAPACITORS, asst'd 100mmf to .1mf Io 600 WVDC, 1ä35A2191 1.29 120 for 1.30 
6 -MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., 1.12581 .. T.29 12 for 1.30 
10- TANTALUM ELECTROS, asst'd mini, axial, hermetically sealed, 1a51451 .. 1.29 20 for 1.30 
SO -DISC TYPE CAPS, incl; NPO, hi -Q, mylar, ceramics, asst'd values, 1.437) 1.29 100 for 1.30 
60 -COILS 6 CHOKES, asst'd RF, OSC, IF, parasitic typa, I.35Á2971 1.29 120 for 1.30 
6- SWITCHCRAFT PHONO JACKS, hi -Q, chasis mount teflon base, 145119) 1.29 12 for 1.30 
30- SUBMINI IF TRANSFORMERS, anse. slog tuned, shielded, 1.35A91 1.29 60 for 1.30 
40- ADJUSTABLE FERRITE CORES, tenta cul for hem adiust 1.57011 1.29 80 for 1.30 
10 -PC TRIMPOTS, screwdriver adjust, assorted values, 1.33461 1.29 20 for 1.30 
25 -4" CARLE TIRS, plastic, like Ty -wrap style, 1.52171 1.29 50 for 1.30 
5- CRYSTALS, may include; CB, ham various shapes and slam, 1057161 1.29 10 for 1.30 
3 -MICRO SWITCHES, SPST, NO contacts, plunger style, solder labs, 1057851 1.29 6 for 1.30 
65 -MOLES SOCKETS, "on- a- strip ", for a- 40 pin ICs 1.1609. 1.29 130 for 1.30 
6 -PAIRS 9V BATTERY CLIPS, w /red 6 black tole, -coned leads, 142852) 1.29 12 for 1.30 
6- LM340T VOLTAGE REGULATORS, 5 Io 24 volts, TO -220, 105897) 1.29 12 for 1.30 
40- POLYiTYRENE CAPACITORS, asst'd values and voltages, 1010521 1.29 80 for 1.30 
15- THERMISTORS, resistors that change with the temperature, 1020481 1.29 30 for 1.30 
65 -'4 WATT RESISTORS, asst'd values, metal film, marked, 105797) 1.29 130 for 1.30 
10- MODULAR SWITCHES, Centralab "push -o0' type, up Io 4PDT, 1#31501 1.29 20 for 1.30 
5- "MOTORS MOTORS ", small, high speed, asst'd sizes, 3 -6VDC, 1.25511 1.29 10 for 1.30 
50 -MICAS asst. sizes-n- shapes, incl. 'Silvan" tao! 1.373) 1.29 100 for 1.30 
10- TRANSISTOR SOCKETS, for npn and pop types, 1.38451 1.29 20 for 1.30 
4 -HOBBY VOLTAGE REGULATORS, LM -309, 320, 340's, TO -3, (a3330Á) 1.29 8 for 1.30 
12 -PANEL SWITCHES, assorted slides, rotaries, modulan, etc. 102951 1.29 24 for 1.30 
60- RESISTOR SPECIAL, '4 to 1 watt, carbons, carbo-films, etc. 1#358961 1.29 120 for 1.30 
65 -HALF WATT RESISTORS, asstd carbons, carbo-films, various values, 1.4541 1.29 130 for 1.30 
15- HUMBUCKER CONTROLS, assorted values. manufacturers dump. 0,38071 1.29 30 for 1.30 

1 -POWER TOR TRIAC . 1004. prime, 400V l0A TO -220, 1x62161 1.19 2 for 1.30 

, HY - GAIN ONE ARM BANDIT 
MIKES 

Take one hand command or your mobile or n g 
with Hy -Gsiné One Arm Redit Mike. ON/ FF. 
VOLUME. SQUELCH. CHANNEL SELECTOR. 
SPEAKER. and DIGITAL DISPLAY are all conve- 
niently located when your (ingera do the talking 
Come. with 6 ft. multr. conductor, lolor. coded, coded 
sabla weperatel for ea.y integration into any type of 
"g. Sise: ah" x 21" a Va ". Wt. 9 oz. Ne. 52CUa$$4 

Only 
$14,99 

2 FOR $15 

40 -TWO WATT RESISTORS, Garbo- films, carbons, some 5 %en; 1#456) 1.29 80 for 1.30 
SO- TERMINAL STRIPS, asst'd solder and screw types, 2 lugs 6 up, 103341 1.29 100 for 1.30 
1 -WATCH GUTS, LED, who knows how good, micro-digital bonanza, 105115) 1.29 2 for 1.30 
10_1000V lA RECTIFIERS, 1N4007, epoxy case, axial leads, 1059261 1.29 20 for 1.30 
6 -25 WATT PLASTIC POWER, 2N6100 series, TO -220, 200bvcbo, 3A, 47786) 1.29 12 for 1.30 
4- CALCULATOR AC JACKS, 3 terminals, takes mini plug, 1023161 1.29 8 for 1.30 
65- PRE -FORM % WATTERS, popular values, for PC app(. 1024441 1.29 130 for 1.30 
200 -PC BOARD PARTS, boards loaded w /100% parts, hobby bonanza, 1.5946) 1.29 400 Im 1.36 
10 -LOW NOISE RESISTORS, 1/8 6 1/2 W, oside 6 magnetic film, 42201 , 1.29 BO for 1.30 
40pc- SEMI -CON SURPRISE, asst. zoner, diodes, etc. untested, 1022261 . 1.29 RO for 1.30 
20- TRANSISTOR ELECTROLYTICS, asst. voltages from 5 -100 mid, 10453) 1.29 40 for 1.30 

1 -LASCR OPTO COUPLER, type H11C3, mini dip, 1.57001 1.29 2 Inv 1.30 
10- UPRIGHT ELECTROS, 100% assrd values and voltages, 1.59001 1.29 20 for 1.30 
2 -GE 3W AUDIO AMP, type PA -263 IC chip, mono, 1.15221 1.29 4 for 1.30 
1- MERCURY TILT SWITCH, N.C. rated 24VDC r3 .05A, w /leads, 1.56861 1.29 2 for 1.30 
50 -CAP SPECIAL, asst. values in mylar, mica, ceramic, disc, etc. 1.37751 , 1.29 100 for 1.30 

40- FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, ' =5665, 1.29 80 for 1.30 
40- PLASTIC TRANSISTORS, asst'd untested and hobby, 1.2604A/ 1.29 80 for 1.30 
6-6V INDICATORS, w /leads, test lamp manufacturers excess, 1.58931 1.29 12 for 1.30 
4-12 VOLT LAMPS, w /leads, popular voltage, 100's of usa, 1.59421 1.29 8 for 1.30 
1 -12 VDC SOLENOID. simili, lo Guardian 16 -P. w /plunger, w" stroke, 1.60131 1.29 2 for 1.35 
10 -AXIAL ELECTROS, assorted values and capacitance, 1.59011 1.29 20 lot 1.30 
10 -POWER TAB TRANSISTORS, NPN, plastic, TO -220, 1.56291 1.29 20 for 1.30 
6- PRECISION TRIM POTS, asst'd sigles and multi -lions, untested. 1.33891 . 1.29 12 for 1.30 20- 1N4148, 4 NANO, SWITCHiNG DIODE, avid leads 10,nA, 100.,,( #30001 1.29 40 for 130 
2.5.1V STUD ZENER, 10W, DO -4, 5% fol. Motorola 10M5 on equiv. 1.52871 1.29 4 for 1.30 
4- PUSHBUTTON ALARM SWITCH, 125 VAC lA SPST, NC, 1#52891 1.29 8 for 1.30 
6 -CABLE 6 PLUG SET, 2 rond. 2.5mm mini plug w /6'polarized cable, 1057371 1.29 12 for 1.30 
10- RESISTOR NETWORKS, assorted values in dips and singles, 1556991 ,.,. 1.29 20 for 1.30 

4- VARACTOR DIODES, var. tuner capacitance, 20 -50 pl. 1.58871 1.29 8 for 1.30 

SEND FOR FREE CATALOG 

POLY PAKS® 
P.O. BOX 942- E3 

SO. LYNNFIELD, NA 01940 

NOW TO ORDER 
W. henar MASSERCHARRE, VISA, check, sied COD, 
1255 down(. Ordo, by M.e. or ...11. Nlnlmere E5. 
PI.a...tale Cat. Ne. description, seer. ..nth el 
w.PEln.. Potage : Canadien:.44 55, rerNp; ode 
510 las fond.). Exc... will . TERMS: add 
.n.t.s., RATED: Net -10. Phon:, fi l i ,/45 :1825 
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PO BOX 401244F1 I ELLE 
GAq AND TEXAS' 

EI.ECYIONIICS 75040 

5 8 C I S o u n d E Zr $16.95 
The SE-01 is a complete kit that 
contains all the parts to build a 

programmable s and effects 
generator Designed around 
the new Teen Inetrumanta 
SN76477 Sound Chip. the 

r.. board provides banks of MINI 

he 

pots to 

VCO.oNois the 
One 

Oscillator. G VCO se One Snot and 

+' ,4 Envelope Controls. A Clued OD 
Amp IC is used 10 implement 

eT an Admstable Pulse Genera- 
tor. Lave Comparator and 
Mutt plea Oscillator for e 
more versatility. The 3r' /' r 5" 

7' PC Board features a prototype 
to show for user added 

- $ 

4...,,, 
t E ey programmed 

to duplicate Explosions, 
G Steam or 

almost infinite number of 
other sounds. The unit has a 

multiple of applications The 
low price includes all parts, 

assembly manual, programming charts. and detailed 76477 chip speci- 
fications It ru a 9V battery (not included) On board 100MW amo 
will drive a small 

on 
directly. or the unit can be connected 10 your 

stereo with incredible results (Speaker not included) 

76477 CHIP IS INCLUDED. EXTRA CHIPS $2.95 EACH 

$16.95 LESS SPEAKER 8 BATTERY 

From T.I.: TL490 BAR /DOT DRIVER IC. Drives 10 

LED's with adjustable analog steps. Units are 
cascadable up to 10 (100 steps). Drives LED's directly. 
Great for voltage, current, or audio displays. Similar in 

features to LM3914 with specs and circuit notes. 

2.95 *I 
N 

íI1,, 

taE 

/7 
/Lw 

AY 3.8910 
fah ti 

P11 
I4'll 

s ' its tweet 
AY3 -8910 PROGRAMMABLE SOUND GENERATOR 

The AY3 -8910 is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers. an envelope generator, and three D/A converters that 
are controlled by 8 BIT WORDS. No external pots or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (8080, Z80. 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bleats, whines. 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports. The chip requires shy (8) 

75ma and a standard TTL clock oscillator. A truly incredible 
circuit. 

$14.95 W /Basic Spec Sheet (4 pages) 
60 page manual with S -100 interface instructions and 
several programming examples, $3.00 extra 

POTENTIOMETER ASSORTMENT 
A mix of new, panel mount 3/8" bushing pots in various values. Some dual, 
some with switches. 

10/2.00 

1/2W RESISTOR ASSORTMENT 
A good mix of 5% and 10% values in both full lead and PC lead devices. All 
new, first quality 

(Asst.) 200 pieces/2.00 

SLIDE SWITCH ASSORTMENT 
An outstanding bargain. Includes miniature and standard sizes and multi - 
position units. All new first quality, name brand switches. Try one pack and 
you'll reorder more SPECIAL - 12 for $1.20 (Assortment) 

a' 

PARTS 
301 OP AMP a LEAD CAN 3 /1.00 

723 VOLT REG to LEAO CAN 50 
'13741 HET INPUT 741 MINI 01P 3/1.10 

30.000 A 15V COMPUTER GRADE 2.10 

2114400 NPN GEM. PURPOSE 6 /100 
2114402 PNP COMPLIMENT B /100 
2116026 PUT VI/SPECS 50 

LM380 2W AUDIO IC W /SPECS 109 

LM377 DUAL LM380 W /SPECS 2.50 

'71315 VOLT REG IA 15V 65 

ILL OPTO ISOLATOR MINI OIP 60 

'MEM 631 DUAL GATE MOSFET 

0100E PROTECTED. SIMILAR 

TO 40673 50 

Heists VARICAP 0100E 10 PHI 40 

164003 IA 200V 0100E 15/100 
TIP30 TAB PAP POWER 3/1.00 
'MCI351P FM IF DISC IC so 

IMITATES ITEM Is 'NMI NUMBERED' 

LED'S 
JUMBO GREEN 4/69 
JUMBO RED 5/.69 
MEDIUM RED i'r "r .15 
MEDIUM MIN OR YELLOW 16 

7 WATT AUDIO AMP KIT 
SMALL, SINGLE HYBRID IC AND 

COMPONENTS FIT ON A Y o 3" PC 

BOARD (INCLUDED) RUNS ON 12 VOC. 

GREAT FOR ANY PROJECT THAT NEEDS 
AN INEXPENSIVE AMP. LESS THAN 3% 

THU @ 5 WATTS. COMPATIBLE WITH 

$E 01 SOUND NIT $5.95 
DIGIT AUTO/YAN CLOCK 

LARGE CHARACTERS rLEOI 

unRTZ xTAI TIMEaASE 
SNOOZE OPTIONS ALARM 

NOISE FILTERING t11t 
EASY TO ASSEMBLE 

DRILLED s PLATED PC BOARDS 

16.95 C to 
OMPLETE 

T 

ULTRASONIC RELAY KIT 
INVISIBLE BEAN WORKS LIKE A PNDIO 
ELECTRIC EYE USE UP TO 25 f APART 
COMPLETE KIT All PARTS 

a PC BOARDS 

$21.50 
NO C.O.D.'s 
SEND CHECK M O. OR CHARGE CARD NO 
PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY 
(214) 278-3553 

ADD 5% FOR SHIPPING 
TX. RES. ADD 55 /e STATE SALES TAX 
FOREIGN ORDERS ADD 10% (EXCEPT CANADA) 

(20% AIRMAIL) U.S. FUNDS ONLY 

106 

om uPro7Mco 

16 K DYNAMIC RAMS 
8/$87.20 I 

1. 
ntinues to deliver ... 

OTHER BOARDS ASS 
. . . . . . . . . . . . . i, i i ñ w { t s i %i i . i a , i i r: a L: : a :::. 
S -100 ACTIVE TERMINATOR KIT $34.50. 

250 ns (4 MHz). 16K dynamic RAMS. Expand memory in 

TRS -80 -1 and 'II, Exidy. Apple, new PET. Heath H89, etc. Add $3 

for 2 dip shunts plus instructions for TRS-80 expansion. Harry.. . 

quantities limited at this special price. 

Choose from unkit (sockets. bypass caps pre -soldered in place). 

assembled. or boards qualified under our high -reliability Certified 

System Component ICSCI program 1200 hour hurn in. extensive testing, 
immediate replacement in event of la lure within 1 year of invoice dale). 

8K Econoram IIA 

16K Ecenoram IV 

16K Econoram VITA-16 

24K Econotam VIIA-24 
16K Econoram IX-16 
32K Econoram IX-32 
32K Econoram X 

32K Econoram XI 

16K Econoram XIIIA-16 
24K Econoram XIIIA-24 
32K Econoram XIIIA-32 
16K Econoram XIV 

16K Econoram XV-16 
32K Econoram XV-32 

Buss ö noes 'nR 

S-100 
S -100 
S -100 
S- 100 

Dig Grp 

Dig Grp 

S -100 
SBC /BLC 
S -100 (1) 
5 -100 (1) 
S- 100(1) 
S -100 (2) 
H8 (3) 
H8 (3) 

$149 $179 $239 
$289 $339 $429 
$299 5349 5439 
$419 8499 $605 
$319 $379 n/a 
$559 5639 n/a 
$549 5669 5789 
n/a n/a $1050 
5349 $419 5519 
$469 $539 $649 
$579 $699 $849 
$299 $359 $459 
$329 5395 n/a 
$599 $729 n/a 

Ecnneree is a Trademark ut Want EMMrnks 
In Compatible .ln an ban, sesea sfalems IClamemco pana Mmro MC i address 

+K ameosnes 
ExtenOed aderossmg 124 address ones/ single Woo, adbressabie on 4K 

bouooaues 

TERMS Ca! res add lax AccA -. nand VISA' /Master - 
OA 14 popi orde, deep a: 1415/ 562 OSLO T, estn street address tot 

Pro plod inraugn cover monto at magaz r 

@Dag 
GODBOUT ELECTRONICS 

Bldg. 725. Oakland Airport, CA 94614 

S -100 2708 EROM BOARD, less EROMS but with 

support chips and manual. $85 unkit. $135 assm. $195 CSC. 

THE GODBOUT COMPUTER BOX The perfect 
home for your homebrew computer - lust add power supply, mother- 
board. and lots of boards. $259 desktop. $299 rack mount (introductory 
price). 

HIGH -PERFORMANCE S -100 MOTHER- 
BOARDS Unkit versions have edge connectors and terminals 
resistors pre -soldered in place tor easy assembly. 19 slot: $174 unkil 

$214 assm: 12 slot. $129 unkit, $169 assm: 6 slot, 589 unkit, $129 
assm 

S -100 MEMORY MANAGER BOARD Adds bank 
select and extended addressing to older machines. 559 unkit. $85 
assm. $100 CSC 

2S "INTERFACER I" S -100 I/O BOARD 
Features dual RS -232 ports with full handshake $199 unkit. 5249 
assm. $324 CSC. 

3P PLUS S "INTERFACER IIf1 S -100 I/O 
BOARD With t RS -232 serial I/O and 3 lull duplex parallel po'i 
$199 unkll $249 assm $324 CSC 

MULLEN S -100 EXTENDER BOARD with logic 

probe. $49 kit 

MULLEN S -100 CONTROLLER BOARD 8 reed 

relays close in response to 8 bit word, 8 opto-Isolators receive outside 
world data. $129 kit. $179 assm. 

SEE COMPUPROi" PRODUCTS AT A COMPUTER STORE NEAR YOU! 

CIRCLE NO. 27 ON FREE INFORMATION CARD 

t f 1'11 Convert Your Car Into A Concert Hall! 
S /hHl(fr 

AUTOMATIC RADIO 
MADE BY THE 
AUTO RADIO 
SPECIALISTS!! 

1A1.FA1- 

AM -FM- MULTIPLEX 

l'tISH I3(11 tONS 

ÚTSTEREO I 
No. 5744P 

$2 for 
Shpg. 

FACTORY CLOSEOUT! - One of America's largest 
independent manufacturers of automobile radios has 
given up which we announced in Nov. 1979 Radio 
Electronics &Popular Electronics magazines). We've 
been fortunate in acquiring more of the last auto ra- 
dios in production. These are AM- FM- MPX- Stereo 
sets.. -.designed for new cars. All are tested 100% 
operational and come with knobs & 5 push buttons. 
Ideal for installing in your auto, van, camper, boat 
or any other place 12 VDC is available. 

NEWS ITEM! -- Auto stereo has become as sophist+ - 
rated as home hi -fi - and nearly as expensive. You 
can spend $300 for simple components -which means 
stereo can be out of reach for many folks and 2nd 
cars. If You want a stereo sound system you can 
start with the purchase of a $100 radio for only a 
mere $19.95 at Delta. The radios are designed for 
small interior of your car that has the combination 
of the hard plastic and soft upholstered surfaces. It 
is the perfect radio for a top -sounding stereo system. 

Quality Speakers ,360010; 
For Above Radios - Surplus Prices 0 5730; 

6001 3P 
60014P 

60011P 
60026P 

Size Type Ohms Watts Magnet Mtg. Ctrs. 
9x6 Oval 8 10 2 -0/4" Rd. 64 x 43/4" 

6 Round 8 3 2-3/8 " 5 -5/8 
5 Round 4 & 8 12 3" Rd. 3 -7 /8 
5 w Round 4& 8 12 3 -1/2" Rd, 3 -7/8 

4x6 Oval 8 10 2- 5 /8 "Sq 51/ x 3" 
4x6 Oval 8 10 2- 3 /8 "Rd 5/A x 3" 

se High compliance stereo speakers 

Hi. 

1 
60010 5730 60013 60011 

FREE 

Each 
$7.95 

5 9 
7..95 
9.95 
5.95 
5,95 

Mail Order Address 

95 AM-FM 
52 Shpg. BUY OF A LIFETIME 

AUTOMATIC SAME RADIO as above except it is 
not stereo! Excellent FM reception; 

RADIO -FM picks up stations with weak signals! 
Complete with metal top plate, push 

No. 5745P buttons and front bezels. 

hANNAMERICARO 

176 SECOND AVE. 
WALTHAM, MASS. 

02154 
Minimum Order $800 

TEL. (617) 388 -4705 
1 1 ' 1 1 , rrr hits. Jr, dii.iut'iii 1Lr... L nt/liT r \'.f!. irìü . rr till!ul 7 th/'l,nnl .tit., I 
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Popular Electronics 
ADVERTISERS INDEX 

READER 
SERVICE NO. ADVERTISER PAGE NO. 

2 Active Electronics Sales Corp. ...100 
4 American Antenna over 4 
3 Ancrona Corporation 97 
5 Apple Computer over 2 
6 AP Products 6 
7 Atari 7 
8 Audio -Matic Electronics 88 

Audio -Techn ica 12 
9 Automated Simulation 87 

10 Bishop Graphics 20 
Bullet Electronics 106 

11 Byte 93 

12 Carver 37 
13 Chaney Electronics 111 

Classified 
Advertising 108, 109, 110, 111 

14 Cleveland Consumer Computer 96 
Cleveland Institute of 
Electronics, Inc. 26, 27, 28, 29 

1 Communications Electronics 11 
15 Communications 

Technology Group 111 
16 Concord Computer Components ...82 
17 Continental Specialties Corp. 86 
18 Cooper Group, The 4- 
19 Custom Craft 82 

20 Delta Electronics 106 
21 Digi -Key Corp. 94 
22 Discwasher 34 
23 DS! Instruments, Inc. 30 

24 Eico 101 
25 Electra Company 23 

Fordham Radio Supply 97 
Fuji Photo Film USA, Inc. 83 

26 General Engines Company 101 
27 Godbout Electronics, Bill 106 

Grantham College 
of Engineering 90 

28 Guardian Electronics 13 

29 Heath Co. Cover 3 
30 Heath Co. 89 
63 Heath Co. 35 
31 Hustler 90 

32 Illinois Audio 86 
62 International Components Corp. ..101 

33 Jameco Electronics 98, 99 
34 Jensen Tools Inc. 67 
35 J &R Music World 91 

JS & A National Sales Group 1, 9 

36 Koss 15 

37 Maxell Corp. of America 45 
MICROCOMPUTER MART 88 
McGraw -Hill Book Club 65 

38 McIntosh Laboratory, Inc. 14 

39 National Education Corp. 84 
National 
Technical Schools 52, 53, 54, 55 
Netronics R & D Ltd. 71 
Netronics R & D Ltd. 85 
NRI Schools 16, 17, 18, 19 

42 Ohio Scientific Instrument 5 
44 OK Machine & Tool Corp. 33 
43 OK Machine & Tool Corp. 61 
45 Olson Electronics 107 
46 Olympic Sales 101 

47 PAIA Electronics, Inc. 67 
48 PanaVise 68 
49 Parts Masters, Inc. 90 
50 PAL "Firestik" Antenna Corp. 86 
51 Percom Data Company, Inc. 2 
52 Phoenix Systems 91 
53 Pioneer Electronics 21 
54 Poly Paks 105 
55 Prentice -Hall Book Club 79 

56 Quest Electronics 102 

Radio Shack 63, 95 

Sabtronics 73 
Sharper Image, The 25 

58 Shure Brothers 32 
Speakerlab, Inc. 84 

59 TAB Books 41 
Texas Instruments Inc. 43 

60 U.S. General Supply 69 

PLANNING TO 

Let us know 8 weeks in advance so that you 
won't miss a single issue of POPULAR 
ELECTRONICS. 
Attach old label where indicated and print 
new address in space provided. Also include 
your mailing label whenever you write con- 
cerning your subscription. It helps us serve 
you promptly. 

Write to: P.O. Box 2774, Boulder. CO 80322 
giving the following information: 

Change address only Extend my subscription 

ENTER NEW SUBSCRIPTION 
1 year$13.00 Payment enclosed 

Allow 30 -60 days for (1 extra BONUS issue) 
delivery. Bill me later 

AFFIX OLD LABEL - - - --1 \ 
If youhave no label handy, printOLD address here. 

4 Name- 
l 

) Address 
r City 

please print 

I State 

a 
( 
ti 

1 

Zip ---f 
NEW ADDRESS HERE 0407 

Name 
please print 

Address Apt 

City 

State Zip 
Additional postage on foreign orders: add $3 a year for Canada. $5 
a year for all other countries outside the U.S. and its possessions. 
Cash only on foreign orders, payable in U.S. currency. 

8 -TRACK TAPES " 
40- MINUTES 

69 
TA -907 

Quality Reproduction 
Length For Recording Some LP's, etc. 
Erased -Not Used Shpg. wt. 1/2 Ib. 

MINI HOBBY MOTORS 

Çç(11 It 69 
Of 5 MO -333 For Toys, Projects, etc. 3 -6 VDC Shpg. wt. V2 lb. RegM 

JUMBO L.E.D.'S 
GREEN 
PL -235 

ORANGE 
PL -249 

dr Ur 2V -10mA 
Gallium Phosphide wt. 

3/4 lb. 

69s 
5 PAK 
Reg. 1 

3 x 5" PM SPEAKER 

Square Frame, 
Round Yoke 

16 Ohms 
Shpg. Wt. 1 lb. 

59< 
SP -176 

Reg. 

eCliSvO 

*VP* iiimor Please send me a free subscription to 
Olson Value Packed Catalog. (Within the Continental USA Only) 

CASSETTE TAPES 
60- MINUTES 

iA Pkg. 

SALE of 

R eg. V TA -879 
180 Minutes of Recording Time 
Less Than 1C Per Minute 
Music or Voice *Wt. 1/2 Ib. 

24 VOLT SOLENOID 

SW -873 
Size: 11/4 x % x 3/4" 

Styles May Vary 
Ya Travel Wt. t/z Ib. 

590 
Reg. 

TRIM POT CONTROLS 

SAE 
VC -320 

AV Reg. 99, 
Hum 
Balance 
Controls Pk g. of 10 

*wt. i/ lb. 9 

g VDC HORN 

590 
Reg. 

XM-808 

*Adjustable 
1 W Diameter 

d/." Deep 
'Loud and . 

Pentrating 
Wt. Ye lb. 

Dept. P -3 260 S. Forge St., Akron, Ohio 44327 
NAME 
ADDRESS 
CITY 
STATE 

oty. Stk Description 
ZIP 

Price Ea. Total 

Chirp Carl Rlrtlr SARK AMERICANS O RASTER CRANE IIIIIIIIfIIIIIIIIII) 
Tax 

Postage & 
Handling 

Total 

x1.00 
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Electronics Classified 
REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.75 per word. Minimum order $41.25.EX- 

PAND -AD° CLASSIFIED RATE: $4.10 per word. Minimum order $61.50. Frequency discount: 5a/ for 6 months; 10% for 12 months paid in advance. PERSONAL 

RATE: For individuals with a personal item to buy or sell, $1.60 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2-1/4" wide), $330. 2" by 1 column, 

$660.00. 3" by 1 column, $990.00. Advertiser to supply film positives. For frequency rates, please inquire. GENERAL INFORMATION: Ad copy must be typewritten or 

clearly printed. Payment must accompany copy except when ads are to be billed on credit cards - American Express, Diners Club, Master Charge, VISA (supply 

expiration date) - or when ads are placed by accredited advertising agencies. First word in all ads set in caps. All copy subject to publisher's approval. All advertisers 

using Post Office Boxes in their addresses MUST supply publisher with permanent address and telephone number before ad can be run. Advertisements will not be 

published which advertise or promote the use of devices for the surreptitious interception of communications. Ads are not acknowledged. They will appear in first issue 

to go to press after closing date. Closing Date: 1st of the 2nd month preceding cover date (for example, March issue closes January 1st). Send order and remittance to 

Classified Advertising, POPULAR ELECTRONICS, One Park Avenue, New York, N.Y. 10016. For inquiries, contact Linda Lemberg at (212) 725 -7686. 

FOR SALE 

FREE! Bargain Catalog - I.C.'s, LED's, readouts, fiber op- 
tics, calculators parts & kits, semiconductors, parts. Poly 
Paks, Box 942PE, Lynnfield, Mass. 01940. 

GOVERNMENT and industrial surplus receivers, transmitters, 
snooperscopes, electronic parts, Picture Catalog 25 cents. 
Meshna, Nahant, Mass. 01908. 

LOWEST Prices Electronic Parts. Confidential Catalog Free. 
KNAPP, 4750 96th St N., St. Petersburg, FL 33708. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. 
Large catalog $1.00 deposit. BIGELOW ELECTRONICS, 
Bluffton, Ohio 45817. 

RADIO- T.V. Tubes - 36 cents each. Send for free catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

AMATEUR SCIENTISTS, Electronics Experimenters, Sci- 
ence Fair Students ... Construction plans - Complete, in- 

cluding drawings, schematics, parts list with prices and 
sources ... Robot Man- Psychedelic shows - Lasers - 
Emotion-Lie Detector - Touch Tone Dial - Quadraphonic 
Adapter - Transistorized Ignition - Burglar Alarm - Sound 
Meter ... over 60 items. Send $1.00 (no stamps) for complete 
catalog. Technical Writers Group, Box 5994, University Sta 
tion, Raleigh, N.C. 27650. 

SOUND SYNTHESIZER KITS - Surf $16.95, Wind $16.95. 
Wind Chimes $22.95, Musical Accessories, many more. 
Catalog free. PAIA Electronics, Box J14359, Oklahoma City, 
OK 73114. 

TELETYPE EQUIPMENT: Copy Military, Press, Weather, 
Amateur, Commercial Transmissions. Catalog $1.00. 
WEATHER MAP RECORDERS: Copy Satellite Photographs. 
National -Local Weather Maps. Learn How! $1.00. Atlantic 
Sales. 3730 Nautilus Ave., Brooklyn, NY 11224. Phone: (212) 
372 -0349. 

WHOLESALE C.B., Scanners, Antennas. Crystals: Special 
cut, $4.95, Monitor $3.95. Send make, model, frequency. G. 

Enterprises, Box 461P, Clearfield, UT 84015. 

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC- 
TIVE, BROADCAST Electronics. We sell construction plans 
with an Engineering Service. Speakerphones, Answering Ma- 

chines, Carphones, Phonevision, Dialers, Color TV Convert- 
ers, VTR, Games, $25 TV Camera, Electron Microscope, 
Special Effects Generator, Time Base Corrector, Chroma 
Key. Engineering Courses in Telephone, Integrated Circuits, 
Detective Electronics. PLUS MUCH MORE. NEW Super Hob- 

by Catalog PLUS year's subscription to Electronic News Let- 

ter, $1.00. Don Britton Enterprises, 6200 Wilshire Blvd., Los 
Angeles, Calif. 90048. 

NAME BRAND Test Equipment. Up to 50% discount. Free 
catalog. Salen Electronics, Box 82, Skokie, Illinois 60077. 

SpeakerGuts. . 
ammo 

The absolute latest in 
advanced speaker techno- 
logy. Wave Aperature`M 
Drivers, the Patented 
Nestrovic Woofer System, raw 
speaker components selected for 
their excellence. Horns, crossovers, subwoofers, woofers, 
midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top quality 
speakers and design information. Send for FREE 48 page 
color catalog from the largest, most experienced speaker 
kit manufacturer in the world. DONT DELAY. Write today! 

fpeoketIci 
pt. 173.735 N. Northlake Way 

Seattle, Washington 98103 

UNSCRAMBLE CODED MESSAGES from Police, Fire 

and Medical Channels. Same day service. Satisfac- 

tion guaranteed. Don Nobles Electronics, Inc., Rt. 7, 

Box 610, Hot Springs, Arkansas 71901. (501) 

623 -6027. 

UNSCRAMBLERS FOR any scanner. Several models avail- 

able. Free literature. Capri Electronics, 8753T Windom, St. 

Louis, MO 63114. 

POLICE /FIRE SCANNERS, crystals, antennas, CBs, Radar 

Detectors. HPR, Box 19224, Denver, CO 80219. 

CB RADIOS, VHF -UHF Scanners, Crystal, Antennas, Radar 

Detectors. Wholesale. Southland, Box 3591, Baytown, TX 

77520. 

PRINTED CIRCUIT supplies, chemicals, tools, artwork, plat- 

ing solutions. Major credit cards. Catalog $2.00, refundable. 

CIRCOLEX, Box 198, Marcy, NY 13403. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 

WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA 

94806, (415) 758-1050. 

NEGATIVE ION GENERATORS AND ACCESSORIES. (Kits). 

Fascinating details - $1.00. Golden Enterprises, Box 
1282 -PE, Glendale, Arizona 85311. 

t Telephone Listening Device 
Ii I Record telephone conversations in your 

office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answered. 
Records both sides of phone conversation. 
Stops recorder when phone is hung up. 
This device is not an answering service. 

Super Powerful 

Each 
$18.95 
Oh m:( A,a, 

Wireless Mic 
10 times more powerf ul than other macs. 

Transmits up to ' mile to any FM radio. 
Easy to assemble kit 15V battery (not incl.) 

Call (305) 725 -1000 or send $19.95 t $1.00 shipping per 
leim lo USI Corp, P.O. Box PE -2052, Melbourne. R. 32901. 

COD's accept. For catalog of transmitters. voice scramblers 
and other specialty items, enclose $2.00 to USI Cor.. - - 

EXQUISITE ELECTRONICS KITS for beginners and 

pros. Free brochure. LOGICAL SYSTEMS, 3314 'H' 

St., Vancouver, Washington 98663. 

TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Dial Telephone "SUPER BUY" 
Sove us the labor costs of cleaning and 4tv ( 

polishing and save MS on standard dial ( 
telephones. Work on any commercial system. ,,,q 

Complete, I no parts missing 11n good 

working order. Your choice of desk or wall 

models These ore take -outs from commercial 

servrce 1 
not toys I. Instructions furnished. MAli 

eoes : : :::,1,.I 
$1.95....,,.,.:;;. 

FREE CATALOG Shows am SAVINGS On 

(íM.11441 IUCIHC.1 MINIM 

' 1'IOtt I C MIBMt -"nx0 14 01.H 10000.Oí WELDERS 

OIDERS 

Surplus Center Box 82209 -PE Lincoln, Ne. 68501 

NEW ELECTRONIC PARTS. Continuously stocked. Stamp 

brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln, Ar- 

lington Hts., IL 60004. 

BARGAINS GALORE! Monthly swap sheet for radio collec- 
tors, hams, experimenters, etc. Send long SASE for sample. 
Electronics Trader, Box 2377, Argus, CA 93562. 

FREE SAMPLE of optical fiber if you send for our catalog of 
fiber optic and electronic supplies. FIBERTRONICS, Box 322, 
Primos, PA 19018. 

SATELLITE TV 
FOR THE HOME 

Our receiver lets you get 
over 75 channels of televi- 
sion directly from earth - 
orbiting cable TV satellites!: 
HBO, Showtlme, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? 
Buy Complete or 

Build our kit and save! 
Our 24-channel receiver provides "studio quality" 

TV reception. Easy to install! Ultra low power con- 
sumption! Brilliant color! Works anywhere! FCC 
licensing no longer required. Order today! 

Complete details covered in our Home Earth Sta- 
tion manual. Send $7.95 today (refundable against any 
purchase), or call: 

24-hour C.O.D. Hotline 
(305) 869 -4283 

SPACECOAST RESEARCH 
Dept. H, P. 0. Boo 442, Altamonte Springs, FL 32701 

ELECTRONICS COMPLETED KITS. No wiring. FM mic. VU 
meter. Touch control switch programmable music block. 
Wheel fortune game, etc. Save up to 50 %. Write for free cata- 
log today. Postcard will do. Supertronics Inc., 39 Bowery, Box 
88, New York, NY 10002. 

SATELLITE TELEVISION - MOVIES, SPORTS, etc. Build or 
buy earth station. Send $3.00 for information. Satellite T.V., 
Box 140, Oxford, NY 13830. 

B &K Test Equipment 18% discount. Free catalog. Free Ship- 
ping. Spacetron -AE, 948 Prospect, Elmhurst, IL 60126. 

HOW TO BUILD CROSSOVERS. Design and construction 
book, $5.00. Book of tables showing component values for 
2590 discreet impedance -frequency points, 6 dB /ocl $8.00.12 
dB /oct $8.00. Mesalab, 3942 Mesa Ave., Sarasota, FL 33583. 

NEW CATALOG of low cost electronic parts. Send for FREE 
copy. ALL ELECTRONICS CORP., Dept. F, 905 S. Vermont 
Ave., Los Angeles, CA 90006. 

FIX CB RADIOS for yourself, friends or profit. Com- 

plete manual now $10.95 from A.P. SYSTEMS, P.O. 

Box 488 PE, Milford, PA 18337. (717) 686 -5900. 

New Morse -A -Word Code Reader 
IDEAL FOR BEGINNERS. SOIL'S AND 
AMATEURS. CONNECTS TO YOUR 
RECEIVER SPEAKER. FULL EIGHT 
CHARACTER READOUT. ORDER 
MAWF $24995. KIT 5169..5. SEND 
CHECK OR MONEY ORDER. USE 

YOUR VISA OR MASTER CHARGE 
ADD $3.50 FOR SHIPPING. 

iffe _._e/} Corporation Tel.: 414- 241 -9144 

"'O' P.O. Box 513 PE. Thlensville, Wisconsin 53092 

SCANNER CRYSTALS $2.85. PLL conversion crystals $4.00 
50c P &H. Diversified Marketing, 2010 So. 139th Cir., Omaha 
NE 68144. 
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RF POWER TRANSISTORS - MRF 455A - $17.95, MRF 
454A- $24.95, 2N 5591 - $8.90, 2N 6084 - $14.50, mo e. 
TV, audio, radio, VTR transistors, IC's, diodes, SG 613 - 
$5.90, STK 013 - $8.40, AN 239 - $4.90. more. Send for 
free catalog. B & D Enterprizes, P.O. Box 32, Mt. Jewett. PA 
16740. (814) 837 -6820. 24 hours. 

OSI CHALLENGER 1P - Superboard II. 90 page step -by- 
step programming manual, $5.95 + $1.00 P &H. TIS, Box 921, 
Los Alamos, NM 87544. 

DISCOUNT C.B., SCANNERS, ACCESSORIES, Free Cata- 
log Crystals: CB, Ham, Scanner. All (regs. Same day service. 
XTALS, Box 42 -E, Prospect H ̂ .s., IL 60056. 

TRS -80'° USERS: We have hardware and software. Write for 
current list. HARTMANN -LANG, Box 693, Chatham. NJ 
07928. 

NEW FALL 1980 TEST EQUIPMENT CATALOG AVAILABLE. 
108 pages of quality used equipment. Write for free copy. 
Tucker Electronics Co., Box 401060, Garland, TX 75040. 

PRINTED CIRCUIT BOARDS, your artwork. Quick delivery. 
Reasonable. Atlas Circuits, Box 974, Waynesville, NC 28786. 
(704) 456 -3739. 

FREE CA3140 OpAmp with every order. All top quality mer- 
chandise. Send for bargain catalog. KEY ELECTRONIICS, 
Box 3506P, Schenectady, NY 12303. 

100 ELECTRONIC PARTS with 9 drawer parts organizer onuy 
$5.00 plus $1.50 shipping. Parts are 100% usable. Includes 
prime semiconductors. Cunninghan, POB 123, Leetonia, Ohio 
44431. 

TEST EQUIPMENT, new and used. Catalog $1.00. PTI, Box 
8756, White Bear Lake, MN 55110. 

NEGATIVE ION GENERATOR plans, kits, parts. SASE for list. 
Starwind, Box 712, Goleta, CA 93017. 

ELECTRONIC CATALOG Free. Over 300 pages. Parts, sche- 
matics, etc. Everything needed by the hobbyist or technician. 
T & M Electronics, 472 East Main St., Patchogue, NY 11772. 
(516) 289 -2520. 

UNSCRAMBLERS, seven models available to decode police, 
ambulance, and fire coded transmissions. Other scanner de- 
vices. Tone encoders /decoders. Telephone accessories, etc. 
Free Catalog. KRYSTAL KITS, Box 445. Bentonville, AIR 
72712. (501) 273 -5340. 

SECRET TELEVISION CHANNELS IN YOUR HOME without 
set modifications. Latest movies, sports, night club acts, reli- 
gion, it's all in your neighborhood, but kept secret from most 
people. Complete detailed plans on how you can start receiv- 
ing these SECRET channels for $100.00 or less. Send $25.00 
cash, check, or moneyorder ... or $4.50 for more information. 
to: TELE -TEC, Dept. SATT., 8688 Royal Drive, Noblesville, IN 
46060. 

SPECTRUM ANALYZER - ASL model 8622 RF Spectrum 
Analyzer, 10 to 1000 MHz, 3 -inch CRT, manual and applica- 
tion notes, weight 22 lbs. Excellent condition. $895. M. W. 
Roberts, 3694 East Tompkins, Las Vegas, NV 89121 (702) 
451 -3517. 

New Subsonic Fitter is required 
for optimum bass 
response in your 
system. 
ACE AUDIO CO., 
532 5th St., East 

FREE CATALOG N'thp't, NY 11731 

CHART PAPER SURPLUS, send SASE for list. J. Droppo; 
3621 W. Sylvester, Pasco, WA 99301. 

SENSITIVE CONVERTER 1600 - 2400 megahertz $99.95 
Details for stamp. GW Electronics, POB 688, Greenwood, In- 
diana 46142. 

MARCH 1980 

CB TUNEUP'MODIFICATION REPORTS. $6 each, specify 
model. Free catalog: plans, books, kits. CB City, Box 1030PE, 
Woodland Hills, CA 91365. 

RECORDS - TAPES! Discounts to 73 %. All labels: no pur- 
chase obligations: newsletter: discount dividend certificates. 
100% guarantees. Free details. Discount Music Club, 650 
Main St., Dept. 5 -03 80. New Rochelle, NY 10801. 

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro- 
jects. Free details. DANOCINTHS Inc., Box 261, Westland, MI 
48185. 

PROJECTION TV ... Convert your TV to project 7 Foot pic- 
ture. Results equal to $2,500 projector. Total cost less than 
$20.00. PLANS & LENS $16.00. Illustrated info. FREE: Macro - 
comcf, Washington Crossing, PA 18977. 

FREE 32 -PAGE CATALOG 

Save up to 40% on r-- Marine 
Electronics 

Save on top -brand Radiotelephones, Depth 
Recorders, Fish Finders, RDF, Radar, Loran 
C and much more. For your free copy of 
our 1980 Catalog call day or night - 

Toll-Free: 800.845.5927 
IS.C., Hawaii, Alaska, call collect 803 -394- M32)0r write: 
NATIONAL MARINE 
ELECTRONIC DISTRIBUTORS,Inc. 
Dept. PE -03, 263 Kelly St., Lake City, S.C. 29560 

SHORTWAVE RADIOS! We carry the best equipment for BCB 
or SW listening! Special modifications, and antenna systems! 
FREE CATALOG & Advice! RADIO WEST. 3417 Purer Rd., 
Escondido, CA 92025. (714) 741 -2891. VISA/MC. 

SWL's, FREE CATALOG! "Hot ", selective receivers -digital 
frequency displays- antennas -advice. Radio West, 3417 Purer 
Road, Escondido, CA 92025. (714) 741 -2891. VISA/MC. 

PLANS AND KITS 

AMAZING ELECTRONIC "l PRODUCTS if/ 
LASERS SUPER POWERED. RIFLE, PISTOL POCKET. SEE IN DARN . PYRO. 
TECHNICAL DEBUGGING 

. 
UNCRWBLERS. GIANT TESU . STUNWAND TV 

DISRUPTER . ENERGY PRODUCING. SCIENTIFIC DETECTION ELECTRIFYING, 
CHEMICAL, ULTRASONIC. CB, AFRO, AUTO AND MECH DEVICES, HUNDREDS 
MORE ALL NEW PIUS INFO UNLTD PARTS SERVICE. 

INFORMATION unlimited 
CATALOG SL Dept. E8, Box 716, Arnhem, NH 03031 

FREE KIT Catalog contains Test and Experimenter's 
Equipment. Dage Scientific Instruments, Box 
1054P, Livermore, CA 94550. 

t\\V 6Fe iF 

Asjok 
, 

. 
r TIGER 500 

SIMPLI -KIT 

FOR THE DO- IT- YOURSELFER 
NOW! a high quality CD ELECTRONIC 
IGNITION SYSTEM in kit form. 
Contains all components and solder to 
build complete Solid -State Electronic CD 
Ignition System for your car. Assembly 
requires less than 3 hours. 

Increases MPG 15% Eliminates 4 or 5 tune-ups 
Increases horsepower 15% Instant staving, any 
Plugs and Points last weather 
50.000 miles Dual system switch 

Fits only 12 volt neg. ground... 
Only 426.95 postpaid 

7Star Corporation 
P.O. Box 1727 Grand Junction, Colorado 81501 

ELECTRONICS KITS: For information, send 505. GI Kits, Box 
2329, Garland, TX 75041. 

HI Fl STEREO AMPLIFIER, Build your own, at half market 
price! Info $1.00. Otech, P.O. Box 1245, Des Plaines, 
IL 60018. 

DOLBY DECODER now assembled for $100. Also Kit encode/ 
decode. Reviews. PEM INTEGRER, Box 747, Havertown, PA 
19083. 

SPEAKERPLANS- Build ANY size speakers without special 
tools, experience. FOOLPROOF, illustrated instructions, parts 
sources. 80% SAVINGS! Rush $4. SPEAKERPLANS, 334 
Pursel, Phillipsburg, NJ 08865. 

$20 OSCILLOSCOPE! Adaptor externally converts TV to large 
screen oscilloscope. Components cost approx. $20. Easily 
changed for U.K. or USA TV standards. Circuits & plans $8. 
Airmail return. Bobker, 29 Chadderton Drive, Unsworth, Bury, 
Lancs, England. 

LASER LIGHT SHOW! Hallucinogenic, psychedelic, sensual. 
Stereo contolled. Complete plans: $10.00. RDA, Box 873, 
Concord, NC 28025. 

NEW -PLANS TO BUILD UNSCRAMBLER. Totally integrat- 
ed circuit design based on available IC's. Complete plans fit all 
scanners. $3.95. Unscrambler, P.O. Box 7577, Huntington, 
West Virginia 25777. 

TELEPHONES & PARTS 

TELEPHONES UNLIMITED, EQUIPMENT SUPPLIES. 
ALL TYPES, REGULAR, KEYED, MODULAR. Catalog 
call (714) 563 -5555 or mail $1.00 refundable. Box 

1147E, San Diego, CA 92112. 

ALARMS 

Burglar Fire Protection 
Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 
alarm systems and devices and save ESES. We 

offer FREE write -in engineering service. 

FREE CATALOG s x;"46.4 -^ 
Burdex Security Co. Box 82802 -PE Lincoln,Ne.68501 

POLICE DIALER $29.95. Free burglar alarm equipment cata- 
log. Sasco 5619P St. John, Kansas City, MO 64123. (816) 
483 -4612. 

ULTRASONIC -WIRELESS- PERIMETER. Free Warning 
Decal with catalog -$1. EAC, Box 7881 E, Colorado Springs, 
CO 80933. 

HIGH FIDELITY 

DIAMOND NEEDLES and Stereo Cartridges at Discount 
prices for Shure, Pickering, Stanton, Empire, Grado, Audio 
Technica, Osawa, Satin and ADC. Send for free catalog. LYLE 
CARTRIDGES, Dept. P. Box 69, Kensington Station, Brook- 
lyn, New York 11218. Toll Free 800- 221 -0906 9AM -8PM ex- 
cept Sunday. 

MICROCOMPUTERS 

ANY, repeat ANY, businessman who owns a Level II, 16K 
TRS -80 can increase profits with this program, which costs 
only $18.50. Free information: OMNI SYSTEMS CO., Dept. 
3E, Box 29347, Minneapolis, MN 55430. 

$150 VALUE BASIC PROGRAMS $10. Introductory offer. 
Send order or SASE (for more information) to: ZARK Inc., 44 
Country Club Road, Willingboro, NJ 08046. 

TRS -80 DEMO and INSTRUCTION TAPE introduces assem- 
bly and machine programming for Level II. $8.50 postpaid. 
Hamilton Programs, Box 1621, Hyattsville, Md 20788. 

HOBBIES 

GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR ... gold. silver 
coins and relics with White's Electronics mineral, 
metal detectors. Pays for itself. U.S. Patented. 
For your nearest dealer 

and free catalog 
CALL TOLL FREE 

1- 800 -547 -6911 

Il White's Electronics. Inc. Dept. PE -0 
II Sweet Home. OR 97386 

TUBES 

RADIO & T.V. Tubes - 36 cents each. Send for free Catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 
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TUBES: "Oldies ", Latest. Supplies, components, schematics. 
Catalog Free (stamp appreciated). Steinmetz, 7519 -PE Ma- 
plewood, Hammond, Ind. 46324. 

TUBES -RECEIVING, Industrial and Semiconductors Factory 
Boxed. Free price sheet including TV, Radio and audio parts 
list. Transleteronic, Inc., 1365 39th St., Brooklyn. New York 
11218. Telephone: (212) 633 -2800. Toll free: 800 -221 -5802. 

RADIO AND TV TUBES 1938 to 1978 $1.00 ea. PRELLER 
TV, Augusta, AR 72006. (501) 347-2281. 

GOVERNMENT SURPLUS 

MANUALS for Govt Surplus radios, test sets, scopes. List 
$1,00 (cash). Books, 7218 Roanne Drive, Washington, D.C. 

20021. 

SURPLUS JEEPS - $19.30!! - CARS - $13.50!! - 650,000 ITEMS!! - GOVERNMENT SURPLUS!! - Most 

COMPREHENSIVE DIRECTORY AVAILABLE tells how, 
where to buy!! - YOUR AREA - $2. - MONEYBACK 
GUARANTEE!! - "Government Information Services ", De- 

partment GE -11, Box 99249, San Francisco, California 
94109. 

GOVERNMENT SURPLUS. Buy your Area. How. Where. 
Send $2.00. Surplus, 615 -PE Headquarters Building, Wash- 
ington, D.C. 20036. 

"GOVERNMENT SURPLUS DIRECTORY" Buy 500,000 
items (including Jeeps) ... low as 20 on dollar! Most com- 
plete information available - $2.00. Surplus Disposal, Box 
19107 -HC, Washington, DC 20036. 

WANTED 

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest 
prices paid by refinery. Ores assayed. Free circular. Mercury 
Terminal, Norwood, MA 02062. 

GAME DESIGN. Leading Coin -op Amusement Game Com- 
pany will consider use of YOUR pinball, video or other game 
idea on royalty, commission or other basis. WRITE FOR DIS- 
CLOSURE FORM BEFORE SUBMITTING GAME IDEA. 
Dept. PEM, P.O. Box 236, Bensenville, IL 60106. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international corre- 
spondence, illustrated brochure tree. Hermes -Verlag, Box 
110660/2, D -1000 Berlin 11, W. Germany. 

MAILORDER SUCCESS! Interested? Free exposé. TWP -V, 

Box 6226, Toledo, Ohio 43614. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details, 

strange catalog free! Autosuggestion, Box 24 -ZD, Olympia, 

Washington 98507. 

LEARN ELECTRONIC ORGAN SERVICING at home. Com- 

pletely revised course covers latest models including digital, 

LSI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box 

20153, Sacramento, CA 95820. 

FIX CB RADIOS for yourself, friends or profit. Complete man- 

ual now $10.95 from A.P. SYSTEMS, Box 488P, Milford, PA 

18337. (717) 68G -5900. 

PASS FCC EXAMS 
The Original FCC Tests.Answers exam manual that 
prepares you at home for FCC First and Second class 

Radiotelephone licenses. Newly revised muhlple.choice 
exams cover all areas tested on the actual FCC exam. 

Plus " SN6Study Ability Test." Proven! 19.95 
postpaid. Moneyback Guarantee. 

f CpRS SWE?SF 
CUSSCÓM OSECOI 

t/CfRSfFRCIA( 

COmRIAND PRODUCTIONS f P.O. Box 26348 1' 

Radio E,.y ,ee,,,,y O. ,,,,n San Francisco, CA 94121a 

FOR INVENTORS 

PATENT AND DEVELOP Your invention. Registered Patent 

Agent and Licensed Professional Engineer, Send for FREE 

PATENT INFORMATION every inventor should have. Rich- 

ard L. Miller, P.E., 3612 Woolworth Building, New York, NY 

10007. (212) 267 -5252. 

INVENTIONS WANTED 
FREE CONSULTATION NO IDEA TOO SMALL 

Disclosure registration. Potential cash or royalties from manufacturers seeking new 

ideas. For free information on how to register your ideas. Call or write 

AMERICAN INVENTORS CORP. 
59 Interstate Dr. Dept PE 

West Springfield, MA 01089 (4131 737 -5376 
A Fee Based Servie Company 

INVENTORS: Free information on offering your invention for 

sale. Kessler Sales Corp., C -253, Fremont, OH 43420. 

NEW! "Patenting Your Invention Yourself! ", $29.95. Regis- 
tered Patent Attorney, 7400 ZD Benjamin Franklin Sta., 
Washington, DC 20044. 

INVENTORS Patent your invention. Free initial consultation. 
We are registered by the U.S. Government. VICTOR J. EV- 

ANS & CO., 4637 Eastern Ave. N.E., Washington, DC 20018. 

Since 1898. 

LOFTINESS MUSIC? Connoisseur's recommendations -$2. BUSINESS OPPORTUNITIES 
Box 5600. Jacksonville, FL 32207. 

PENFRIENDS - ENGLAND - USA, through correspon- 
dence. Send age, interests. Free reply. Harmony, Box IPE, 

Brooklyn, New York 11223. 

INSTRUCTION 

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 

ters, Ph.D's. Free revealing details. Counseling, Box 

317 -PE03, Tustin, California 92680. 

Train at home in spare 

time No previous 
experience needed 

Manufacturing, aviation, computer tech - 
nology, communications, TV and radio 
broadcasting...even sales and marketing 
...all depend on electronics specialists for 
many of their basic requirements. And 
now you can get the same home -study 
training system used by some of the 
country's biggest corporations for their 
own employees. Everything explained in 
easy -to-understand lessons with plenty of 
pictures and drawings. Get free facts 
without obligation. No salesman will call. 

Send for FREE Information! 

UUa ICS Electronics School, Dept PD020 
ICS Center. Scranton. PA 18515 

I MAIL THIS COUPON FOR FREE FACTS how I can learn electronics 
at home in my spare time. 

uasvc AGE . .. 

I ADDRESS 

"Coy STATE ZIP 

RADIO BROADCASTING: Become DJ, engineer. Start your 

own station - investment/experience unnecessary! Receive 
free equipment, records. Free details. Broadcasting, Box 
130 -A3. Paradise, CA 95969. 
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I MADE $40,000.00 Year by Mailorder! Helped others make 
money! Details 250. Torrey, Box 318 -NN, Ypsilanti, Michigan 
48197. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas, 
Texas 75201. 

NEW LUXURY CAR WITHOUT COST! Free Report. Co- 

dex-ZZ, Box 6073, Toledo, Ohio 43614. (419) 865 -5657. 

MECHANICALLY INCLINED individuals desiring ownership 
of Small Electronics Manufacturing Business - without in- 

vestment. Write: BUSINESSES, 92 -K2 Brighton 11th, Brook- 
lyn, New York 11235. 

MECHANICALLY INCLINED INDIVIDUALS 

Assemble electronic devices in your home. 
Knowledge, or experience not necessary. Get start- 

ed in spare time. Above average profits. $300 - 

$600/Wk possible. Sales handled by others. No in- 

vestment -Write for free details. 

ELECTRONIC DEVELOPMENT LAB 
Box 1560PE, Pinellas Park, FL 33565 

EARN EXTRA MONEY - Homeworkers Needed Stuffing En- 

velopes. Free Details. Write: Jadeway, Box 186 -ZD, Gaines, 
MI 48436. 

$500.00 THOUSAND mailing our circulars. Details free. Es- 

sex House, 7011B Lennox, Van Nuys, CA 91405. 

EMPLOYMENT OPPORTUNITIES 

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUNI- 
TIES. Report on jobs now open. Details FREE. Aviation Em- 

ployment Information Service, Box 240E, Northport, New 
York 11768. 

THINKING About RELOCATING? CHECK the JOB MARKET 

Before You Move. TEXAS Has The LOWEST UNEMPLOY- 
MENT RATE in the NATION. Send $2.00 for Classified Sec- 

tion of Sunday Newspaper. Specify DALLAS, HOUSTON, 
FORT WORTH, SAN ANTONIO. AAXTON, Dept. 401, Draw- 
er 28439, Dallas, TX 75228. 

INSTANT CASH COMMISSIONS Full or part time. Free 

sales kit features America's largest line low- priced 

Business, Printing, Advertising Specialties, Signs, 

Calendars and other necessities used daily by 

business people. Profitable repeat order. No experi- 

ence. No investment. No collections or deliveries. 

Write today. National Press, Dept. 029, North Chi- 

cago, IL 60064. 

BECOME A SEMICONDUCTOR DISTRIBUTOR, FULL OR 

PART TIME. Here is a rare opportunity to engage yourself 
with one of America's leading suppliers of original JAPANESE 
SEMICONDUCTORS and EXACT REPLACEMENT PARTS. 
Sell directly to retail outlets, repair shops, service technicians 
and manufacturers. Complete product line. backed up by a 40 

million dollar inventory, priced to sell up to 50% lower than the 
leading replacement line. All product guaranteed. No invest- 
ment required. Live wires only! Write to: New -Tone Electron- 
ics International, P.O. Box 1739, Bloomfield, NJ 07003. 

PARTIME PIECE WORK. Webster, America's foremost dic- 

tionary company needs home workers to update local mailing 

lists. All ages, experience unnecessary. Send name, address, 
phone number to: Webster, 175 5th Ave., Suite 1101 -137P, 

New York, NY 10010. 

DO -IT- YOURSELF 

AUDIO /ANALOG/SYNTHESIS. Plans, parts, kits, etc. for the 

most exciting sound projects ever. Get on our mailing list, 

send 250 to: CFR Associates Inc., Newton, N.H. 03858. 

125 WAYS TO IMPROVE YOUR GAS MILEAGE! Latest tips 

& techniques on how to increase gas mileage 15% to 25%. 

Instructions $9.95 -Money Back Guarantee. Fuel Expanders, 
P.O. Box 17711, Irvine, CA 92715. 

MILLIONS in Mail!!! Free Secrets. Transworld -17, Box 6226, 

Toledo, OH 43614. BOOKS AND MAGAZINES 

ERASE DEBTS with little -known law - create wealth!! Details 
FREE - Blueprints, No. EE3, Box 100, LaGrangeville, NY 

12540. 

BORROW $25,000 "OVERNIGHT." Any purpose. Keep 
indefinitely! Free Report! Success Research, Box 29263 -GC, 
Indianapolis, Indiana 46229. 

BIG MONEY! Interested? Free disclosure. Febre -V, Box 

6073, Toledo, Ohio 43614. (419) 865 -5657. 

MAKE MONEY AT HOME building electronic circuits. Over 45 

different projects including burglar alarms, telephone hold but- 
ton, color organs, digital clocks, etc. You buy parts wholesale. 

Send $1.00 for catalog or send $9.95 for complete book of 

schematics and layouts of all our projects. PPG, 14725 Ox- 
nard, Van Nuys, CA 91411. 

SPARE TIME FORTUNE in Vinyl Repair. Huge demand cre- 

ates exceptional profits. We supply everything. Details free. 

VIP, 2012 Montrose, Chicago, IL 61618. 

EARN $1000 STUFFING 1000 ENVELOPES! Money back 

guaranteed. Details. $1.00. D. Fraser, 208 S. 4th. DeSoto, 

MO 63020. 

FREE Inflation- Beater Book "2042 Unique, Proven Enter- 
prises." Fabulous "Little Knowns." Work home! Haylings -S, 

Carlsbad, CA 92008. 

POPULAR ELECTRONICS INDEXES For 1977 now avail- 

able. Prepared in cooperation with the Editors of "P /E," this 

index contains hundreds of references to product tests, con- 

struction projects, circuit tips and theory and is an essential 

companion to your magazine collection. 1977 Edition, $1.50 

per copy. All editions from 1972 onward still available at the 

same price. Add $.25 per order for postage and handling. $.50 

per copy, foreign orders. INDEX, 6195 Deer Path, Manassas, 

Va. 22110. 

ELECTRONIC MUSIC and home recording in Polyphony 
magazine. Advanced applications, interviews, projects, com- 

puter music. Sample $1.50. Subscription (6 issues). $8.00 

US /$10.00 foreign. POLYPHONY, Box P20305, Okla. City, 

OK 73156. 

CB TECH'S - Get ready for the new band! Tune in with SSB 

Engineering Practice Manual. Latest info on conversions and 

mods. Both vol. 1 and vol. 2 in stock. Write for free fact sheet. 

or send $14.95 per vol. to: SSB Publications, Box 960, Hyan- 

nis, MA 02601. 

INFLATION AND RECESSION ARE HERE. Learn how to fi- 

nancially protect your family. "Gain Control of Your Money" - 

a new manual that shows how to analyze finances and gain 

power over inflation. Moneyback guarantee. $4.95 to East En- 

terprises, Dept. El , 10030 N. Blaney, Cupertino, CA 95014. 
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Frequency counters, oscilloscopes, signal 
generators, multimeters, tools, and probes 
are among hundreds of products available. 
Large inventory of Tektronix, Hewlett-Pack- 
ard, General Radio, Fluke, and Boonton avail- 
able with replacement parts as well. Master 
Charge - Visa Cards accepted. Come in, call 
or write for free brochures 9AM - 9PM Mon- 
day through Friday. Export inquiries invited. 

®A 
B &K Scope 1432P 

15 MHz Dual Trace 
Reg. 840.00/599.00 

CTG 
448 Merrick Road, Oceanside. N. Y. 11572 U.S.A. (516) 536 -5724 
Communications for Worldwide Use Telex 640 -488 /TWX 510 -225 -7536 

VIDEO SOURCE BOOK - Your guide to 15,000 prerecorded 
video programs - 700 pages - easy -to -use, $19.95. Moeey- 
back guarantee. Check or money order to NYC, P.O. Box 3, 
Dept. SOPE, Syosset, NY 11791. Master Charge and VISA 
only CALL NOW TOLL -FREE, 800 -824 -7888, Calif. 800 -852- 
7777, ask for op. 909. 

REAL ESTATE 

BIG . .. FREE ... CATALOG! Over 2,700 top values coast 
to coast!! UNITED FARM AGENCY, 612 -EP, West 47th, Kan- 
sas City, MO 64112. 

MOVE TO FLORIDA! Complete list of Central Florida homes 
for sale. $2.00 and S.A.S.E. Rt. 1, Box 390, Apopka, FL 
32703. 

MAGNETS 

MAGNETS. All types. Specials -20 disc or 10 bar, or 2 stick or 
8 assorted magents. $1.00. Magnets, Box 192 -H, Randalls- 
town, Maryland 21133. 

MOTION PICTURE /VIDEO FILMS 

RECEIVE A S -8 SND PROJECTOR FOR CHRISTMAS? 
Sportlite will price protect any S -8 Snd films you need on pur 
chases thru 4/15/80 Or current list! $55. 400' S -8 Color /Snd; 
$43.95 400' B &W /Snd. And, you save 10% off list if you order 
by 3/20/80. Start your collection with 400' S -8 B &W /Sd tea, 
tures: A. Quinn "Requiem for a Heavyweight;" "Mr. Smith 
Goes To Washington;" "Straitjacket;' "Creature with the 
Atom Brain," only $34.95 ea'. Lou Gehrig or Bobby Jones 
sports portraits 300' + B &W /Sd $29.95 ea*. Marlon Brands 
"On The Waterfront;" Dan O'Herlihy "Fail Safe," $33.95 ea, 
S. Poitier' Bellefonte "Buck & The Preacher;" & Universal's 
"Sweet Charity" & "Thoroughly Modern Millie" 400' S -8 Col - 
Sd musicals, $38.95 ea* ($55. list). 16mm B &W /Sd comedy 
classics, W.C. Fields, "Much Ado About Golf;" Don Knotts 
"Reluctant Astronaut" $27.75 ea" ($40. list). Penny Pinchers' 
Munich Olym. '72 St 8 200'ColrSil. Aquatics, Track & Field, 
Comp. Sports, $5.95 ea (set of 3, $16.50 PPD). Ali -Frazier II 

St 8 col /sil 2 reels, only $9.95 ea (runs almost 17"). 'Add 
$1.50 per film ship. Ill res. + 6% tax. Hollywood Gold Video 
Movie Cat. 50 pg. $1.50; Univ. S -8 cat. $1.25; Columbia cat. 
$1.50. Asst brochures, Sportlite, Ring Classics, Univ. 8 Video 
Cassettes, Paramount, 40e ea. SPORTLITE FILMS. EIecF3. 
Box 24 -500, Speedway, IN 46224. 

VIDEO CASSETTE MOVIES -send $1.00 for giant illustrated 
catalog. V. Stasiunaitis, 7223 So. Campbell, Chicago, IL 
60629. 

RUBBER STAMPS 

RUBBER STAMPS, BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's, E -100, Brownsville Rd., Mt. Vernon, 
Ill. 62864. 

HYPNOTISM 

FREE Hypnotism. Self- Hypnosis. Sleep Learning Catalog! 
Drawer H400, Ruidoso, New Mexico 88345. 

MISCELLANEOUS 

MPG INCREASED! Bypass Pollution Devices easily. RE- 
VERSIBLY!! Free details - Posco GEE3, Box 300, La- 
Grangeville, NY 12540, 

GASOLINE MILEAGE INCREASED DRAMATICALLY!! De- 
tails FREE!! Techneering, Box 12191 ZD. Norfolk, VA 23502. 
Toll -free recording, 1- 800 -446 -8289. 

FREE! World's Leading Novelty Catalog. 1800 Jokes, Tricks, 
Science, Sports, Hobbies. Johnson- Smith, C -24, Mt. Clem- 
ens, MI 48043. 

GAS GADGETS DO THEY WORK OR NOT? Receive copy 
"GASAVERS Newsletter ", Send $2.00. Fuelexpanders, P.O. 
Box 17711, Irvine, Ca 92715. 

SAVE MONEY - Economy driving techniques yield greater 
savings when the proper gasoline is used. Fuel and Driving 
Facts $1.00. Ecology, Box 262. Avenel, NJ 07001. 

todag CASSETTES 
PSYCHOLOGY TODAY offers a free catalog which 
includes a complete up -to date listing of cassettes 
available. These tapes feature leading authorities 
who sha,e their ideas and findings on a wide range 
of Important topics in all areas of the behavioral and 
social sciences. 
To obtain the Psychology Today Cassette catalog. 
FREE -OF- CHARGE, write to: CASSETTE CATALOG, 
P.O. Box 278, Pratt Station. Brooklyn, N.Y. 11205. 

SOUND EFFECTS GENERATOR BASIC KIT 
Noy CHANEY ELECTRONICS MAKES POSSIBLE T 

O 

BUILD YOUR OWN 
SOUND EFFECTS GENERATOR WITHOUT SPENDING AFORTUNE. WE SUP Y 

TOU WITH THE 7176477 Sousa CHIP PLUS N ETCHED AND DRILLED 
GLASS EPDXY PC BOARD y H SCHEMATIC AND LAYOUT INSTRUCTIONS., 

BOARD MAKES IT SIMPLE T BUILD A GENERATOR CAPABLE OF 
ASER SOUNDS, LOCOMOTIVE, SIRENS, AIRPLANES, CLOCKS, ETC. 

DOES NOT REQUIRE DIP WITCHES OR OTHER EXPENSIVE /UNUSUAL 
COPPONENTS. You SUPPLY ONLY A FEN STANDARD RESISTORS, CAP - 

ORS, WITCHES, POTS, SPEAKER, 2N2222 TRANSISTOR AND 97 
BATTER' BABID I ONTAIN G 
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Y Bu. 
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LRICR SLAVE TRIGGER 

KR 
WE SUPPLY ACL THE COMPONENTS 
PLUS SCHEMATIC TO HAKE A SEN- 
SITIVE SLAVE TRIGGER WHICH 
WILL IRE YOUR SLAVE STROBE 
WHEN YOU TRIGGER TOUR MASTER 
STROBE. 1.50 
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12 Bets for 81.00 40 .CR O.c1,, 4E1,41 A., 
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"'- 5 for S1.00 
100 for 815.00 

Tube Specials 

2 for 81.00 

GE 
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MNMTUPFP 
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Alco Knob Horse - 
shoe 
Tube 

2 for 81.00 ,.W aas 

CHANEY 
electronics inc 

Minimum order 55.00 
Please include 81.00 for potage 
Visa, MC and COD accepted 
Phone orders are welcome 

P.O. BOX 27038, DENVER, CO. 80227 13031 785750 
Send for our free giant catalog of unique !terns III 
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ELECTRO_ -- I 
Personal Electronics News 

SOFTWARE PERSONNEL are desperately needed to integrate computers with digital tele- 
communications equipment. This critical problem is the subject of a study called for by ITT 

president and chief executive Rand V. Araskog. The object is to determine the "human prob- 
lems" causing the shortage. Mr. Araskog stated that this personnel shortage will grow more 
severe and is the most important factor limiting growth rate in the telecommunications 
industry. He further stated that industry must find, train, and develop personnel for the future. 
(Sounds like a good career opportunity. ) 

THE FIFTH WEST COAST COMPUTER FAIRE will be held in San Francisco's Civic Auditorium 
and Brooks Hall on March 14, 15, 16. More than 250 exhibitors are expected and more 
than 60 conference sessions are promised. University credit for a tutorial course about 
computers will also be offered through the University of California at Berkeley in conjunction 
with the Faire. Admission is $8 for preregistration through local computer stores, $10 at the door 
for all three days. 

ULTRAMINIATURE ALUMINUM ELECTROLYTICS, 
comparable in size to tantalum capacitors of the 
same capacity, have been developed by Panasonic. 
The K series capacitors come in 17 values ranging 
from 0.1 to 100 N. F and have dc ratings from 6.3 to 
63 volts. Maximum length is only 7 mm ( 0.28" ), 
while diameters are 4, 5, and 6.3 mm (0.157 ", 

0.177 ", and 0.248 "). Currently available with 
radial leads only, the new capacitors are priced to 
start at less than 100 in production lots. 

A $500 VIDEO -DISK PLAYER from RCA can successfully compete with existing players and 
video recorders, according to some of RCA's largest dealers, but a higher- priced player could 
not. Opinion is divided, however, on just how successful a $500 player can be. Some dealers see 
it as a "hot" item, while others feel it will receive a lukewarm reception from the buying public. 
Cost of disks to play on the RCA system is also seen to be a major factor in determining the 
company's product success. The feeling is that the disks should sell for $6 to $15. If they should 
sell for much more than $15, the price might undermine the system's success. 

NEW COMPUTER NOISE STANDARDS may force some home computer manufacturers to 
redesign their products. The new FCC standards, which go into effect July 1, specify a maxi- 
mum of 100 microvolts /meter radiation at a 3 -meter distance. So far, Apple, Radio Shack, and 
Heath have indicated that their personal computers would have to be modified to meet the interfer- 
ence potential standards. Texas Instruments' 99/4 and Commodore's Pet 2000 computers 
already met the new specs. Atari did not submit its computers to the FCC because its Models 
400 and 800 had both met Class I TV device type- approval standards. Note, though, that a 
petition of reconsideration could possibly cause the rule adoption to be suspended. 

NEW -STYLE AUTO RADIOS are highly popular with motorists, according to research spon- 
sored by Ford Motor Co. The study sampled owner reaction to Ford's electronic search AM/FM- 

stereo radio with 8 -track tape player introduced in the 1979 model year. Queried were 300 
Continental Mark V and Lincoln Continental owners, half with the new radios and half with 
traditional equipment. Satisfaction with the new radio and its features was high, with 84% of 

the owners completely or very satisfied, compared to 79% satisfied with traditional radios. 
Strong preference was shown for digital frequency display, slide controls, and rocker switches 
in the new models; among best -liked features were seek - and -scan functions and touch control. 
Ninety -one percent of owners of the new radio said they would buy it again. 

"TALKING" MICROWAVE OVEN from Quasar contains a voice synthesizer that "speaks" to the 
user during various cooking operations. Typical synthesized announcements include food 

temperature, remaining cooking time, and a call to enjoy a hearty repast when ready. 
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H89 All -In -One Computer 
Heath takes the risk out of selecting a 
balanced computer system. Now, video 
terminal, floppy, keyboard and 8 -bit 
computer are brought together in one 
self- contained, compact unit. Nothing 
hangs out. 

100K bytes storage 
Built -in floppy disk system gives you fast 
access to programs and data. Each 5t/4- 
inch diskette has 100K bytes of storage 
area, enough to hold entire files. The All - 
In -One comes with 16K RAM, expand- 
able to 48K. 

Two Z80's Innovative software 
The personal computer has never been 
simpler. Or smarter. Two Z80 microproc- 
essors mean terminal never shares pow- 
er with computer, as do most desk -top 
units. So this terminal is capable of a 
multitude of high -speed functions, all 
controllable by keyboard or software. 

The All -In -One Computer runs programs 
written in MICROSOFT' BASIC' and 
Assembly Languages. And it accepts all 
current software written for the popular 
Heathkit H8 Computer, including scores 
of practical programs for home and 
business. 

Learn by building 
What better way to learn about comput- 
ers than to build one yourself? Like all 
Heath electronic kits, it comes to you 
with its own easy -to- follow assembly 
manual and a nationwide network of 
service centers to assure smooth sailing. 

FREE CATALOG 
Heathkit 

#4. 11- 

; 1 *!" - 

Complete details on Heathkit 
Computers and nearly 400 other 
Heath electronic kits for your 
home, work or pleasure are in 
the new Heathkit Catalog. Send 
for yours today or pick one up at 
your Heathkit Electronic Center. 

'81195 without floppy. Mail order kit price, F.O.B. Benton Harbor, MI. Heathkit. Products are also sold and serviced at Heathkit Electronic Centers (Units of Veritechnology Electronics Corporation) in major cities throughout the U.S. See your white pages. Prices subject to change without notice. 

HeathkÌt® 
HEATH COMPANY, DEPT. 010 -634, BENTON HARBOR, MI 49022 
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In one year our K40. antenna 
has become the largest selling 

CB antenna in the world! 
1. It's the most 

expensive... 

S42.° 
And when you 
pay more, 
you expect more! 

suggested retail 

MORE PERFORMANCE: 
The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 

replaces. We know it will. 
We've tested it with 771 
CB'ers just like you for one 
year. 

MORE FLEXIBILITY: 
You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pock ups and RV's. 

MORE QUALITY: 
It's not imported. It's not 
made in Taiwan, Korea or 
Japan. It's American made in 

an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

'Including option- 
al mounts at extra 
cost. 

2. It's made 3. It's proven best! 
better... ...Here's what the leading CB 

publications said. 

II 

CB TIMES: "... it's not often that a product bursts onto the mar- 

ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it- repeated tests showed the K40 
could out -perform the maior competitive brands." 

RADIO ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out -performed the competitive antenna. 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 
PERSONAL COMMUNICATIONS: ". . . an impressive 
95% of the trials, the K40 out -performed the existing mobile anten- 
nas. We had to try one for ourselves. 
... in every case, the K40 either equaled or out -performed its 

competitor. 
"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 

be iust about the best antenna around. 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1978. became the number one selling antenna in the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: "... truck driver and CB'er for 
10 years ... 50% further than my M410 'Big Momma'." 

-J.H. Collett, 207 McFee, Bastrop, LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license ... I was able to transmit 70% further and tune 
the SWR 75% lower than my Avanti." 

-H.R. Castro, VRB. Monserrante D -67. Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

-John A. Blum, Box 446, Zelienolple, PA 

SHAKESPEARE: "... I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

-H. Bachert, Jr., 15 King Rd., Park Ridge, NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 

the perfect way to complete a CB system." 
-Jerome R. Brown, 7800 S. Linder, Burbank, IL 

...This 
Antenna 

is so 
DYNAMITE 
you receive a .. 

(SPECIAL NOTE) 
IF YOU'RE A 
BEGINNER: 

GUARANTEE I : The K.40 we transmit farther und re- 

ceive more clearly than the antenna it replaces or the custom. 
et we receive a prompt and fut refund from the Registered 
K.40 Dealer who installed and tuned il 

GUARANTEE II: unconmhonally guaranteed for 12 

month.. Guaranteed against cracking sh,pping , rushn9 
Guaranteed against m 

a elusions 
ectnical failure. Gu 

No gimmicks. 

failure Guaranteed against 
aranteed against accidental breakage No 

For a tint 12 months 

Our " %e hap- 
py to sell you any of the older 
style and less expensive an- 
tennas that are great bar - 

gainsforan be!innin. CB'er 

AMERICAN ANTENNA 
ELGIN, IL 60120 
COPYRIGHT AMERICAN ANTENNA 1979 

Sold exclusively by 
CIRCLE NO. 4 ON FREE INFORMATION CARD 

POWER! 
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