
aL BUILD YOUR OWN 

do-. SATELLITENRECEIVER 
$1.25 JUNE 1982 ectr -. O 

aihl this 

STEREO 
for concert hall effects 

How to 

DESIGN ANALOG [d I TTJ TS 
using diodes 

Build a 

POCKET CALIBRATOR 
for volts and ohms 

Technology overseas: 

STEREO [i fOR TV 
New German system 4 

Build a 

>0',U 1 >1 i 

F AMP 
pay -TV decoder 

ENERATORS 
and applications 

N 

* Hobby Corner * Communications Corner * Service Clinic *New Idea * State -Of -Solid -State *Equipment Reports 

www.americanradiohistory.com



Handtools for electronics? 
Get Xcelite from Cooper. 

The Xcelite range is truly phenomenal. 
For example, there are 38 patterns 

of pliers alone-including 13 genuine "miniatures" 
Xcelite handtools are made to exacting tolerances. 

They're rugged and longlasting. 
Most important of all, they're designed specifically to do the 

jobs you do. Individual tools and kits are at your distributors now. 

Go and see them! 

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7310 Telex 579497 

BOKEW)CRESCENf LUFKIWilICHOLSON PLU MB°WELLER®WIS5®XCEUT 
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TalkTa 
Do you remember the CB fad? Six years ago 

Americans jammed the air waves as every- 
body discovered the fun of personal commun- 
ications. 

But like all big fads, CB soon died. People 
hung up their mikes and gave CB back to the 
truckers who started the fad in the first place. 

The personal communications fad is now 
back with an entirely new concept. TalkTalk is 

a headphone with a boom mike that lets you 
talk hands -free with someone else blocks 
away. Your voice activates a transmitter. 
When you stop talking, the transmitter auto- 
matically shuts off and you receive. The 
transmitter, receiver and power supply are 
located in a small case thinner than a pack of 
cigarettes which you wear clipped to your belt 
or placed in your pocket. 

SAFER THAN HEADPHONES 
You hear the receiver through an adjustable 

headphone which you comfortably wear over 
your right or left ear. This leaves one ear free to 
hear the sounds around you -much safer for 
outside activities than the popular stereo 
headphones. 

You can now communicate, hands -free and 
in safety, while you cycle, hike, jog, work or 
play. It works for up to one-half mile and all on 
a single 9 -volt battery that lasts up to 8 hours 
under typical use. But there's much more. 

An antenna circles the headphone so 
there's no ugly wire protruding from the top of 
your head, and you keep your conversations 
private because the range is reduced to a 

block. But if you want to reach out to the unit's 
half mile range, simply unhook the antenna 
wire from its clamp and presto, you have an 
ugly wire protruding from the top of your head. 

UNIT CAPTURES SIGNAL 
TalkTalk was built in Japan with the same 

technology used in professional communica- 
tion systems. For example, the system uses 
frequency modulation (FM) as opposed to the 
amplitude modulated signal used in CB. CB 
frequencies tend to get crowded -with power- 
ful stations often talking on top of each other. 

I The world's first hands -free consumer 
M mobile communication system lets you 

keep in touch while on the go. 

Not true with FM. The system's FM receiver 
uses a ' capture effect" to reject all other sig- 
nals. You hear only the one signal closest to 
you. You capture a clear, crisp, easy -to -hear 
transmission. And since the Federal Commu- 
nicatons Commission has set aside the Talk - 
Talk's frequency of 49 megahertz for 100 
milliwatt maximum power, no other higher 
power station will bury you. But wait. There's 
even more. 

EVEN CLIP IMPRESSIVE 
A voice -activated sensitivity switch lets you 

adjust your boom mike for all outside noise 
conditions -low for a motorcycle and medium 
or high for a bicycle. And a two -staged volume 
control lets you securely adjust the volume 
level with no fear of accidentally moving it. 

You can keep the system's 6 -ounce case in 

your vest pocket or clip it to your belt with its 
removable pager -styled clip. In fact, even the 
clip is impressive. It's a heavy-duty device that 
can be slipped off when you want to keep the 
unit in your pocket. 

The boom portion of the mike is malleable. 
That means you can bend it in any direction 
and it will stay there. Wear the mike close to 
your mouth, far away, or even bend it out of the 
way completely. 

LONG LIST 
Use your imagination. We used ours and 

came up with over 100 activities that make the 
TalkTalk useful or fun. Sure, the obvious ones 
like cycling, hiking, sports, work and play came 
easily. But how about using a pair in a shop- 
ping center to keep in touch? Or keeping in 

contact with your home while you walk the 
dog? TalkTalk can be used for outdoor trea- 
sure hunts, by tour directors and ski instruc- 
tors. The list goes on. 

There are five separate channels to choose 
from. If you order a pair, we'll send you a 

matched frequency set. To order more on that 
frequency simply specify the frequency on 
your reorder form. 

TalkTalk is not cheap. In fact its high price 
may at first frighten you until you realize that 

TalkTalk is not a toy but a professional voice - 
activated FM transceiver similar to systems 
that sell for more than a thousand dollars. 

TalkTalk is manufactured by Standard 
Communications -an established manufac- 
turer of professional two-way communications 
systems -assurance that your modest invest- 
ment is well protected. The TalkTalk was de- 
signed for rugged use but if service is ever 
required, Standard's convenient service -by - 
mail center is as close as your mailbox. 

GIVE IT A WORKOUT 
When you receive your unit, really give it a 

workout. See how far you can transmit with the 
antenna up or down. Use it in a shopping 
center, on a bike ride or in your factory. See 
how comfortable it feels and how safe you feel 
with one ear free to hear outside sounds. Then 
decide if you want to keep it. If for any reason 
you are not satisfied, return your unit in its 
original condition within 30 days and we'll 
refund your money in full including $4.00 post- 
age and handling. 

Sometimes we discover a product that really 
is fun yet opens up a new dimension in con- 
venience and utility. The TalkTalk is just that 
product. Order a pair at no obligation, today. 

To order, send a check or money order or 
credit card holders call toll -free 800 228-5000 
(In Nebraska call 800 323-6400). When order- 
ing, please use order number (shown in par- 
enthesis) for faster service. Unit comes com- 
plete with 9 -volt battery, complete instructions 
and a one-year limited warranty. Please add 
$4.00 for postage and handling and Illinois 
residents add 6% sales tax. 
TalkTalk per unit $119.95 (4010RE01) 
Send $1 for the new JS&A catalog and see our 
other advertisement in this issue. 

Q PRODUCTS 
THAT 

THINK 
One JS&A Plaza, Northbrook, I11. 60062 
(312) 564-7000 ©JS&A Group, Inc.,1982 
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Why use their flexible discs: 
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 
high quality error free discs? 

Product Description Part # 

CE quant. 
100 price 

per disc (S) 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09 
8" SSSD Shugart Compatible, 32 Hard Sector 3015 2.09 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 3090 2.74 
8" DSDD Soft Sector (Unformatted) 3102 3.14 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 3115 3.34 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 3104 3.34 
8" DSDD Burroughs B-80 Comp., 32 Hard Sector 3092 3.34 
51/4" SSSD Soft Sector (Unformatted) 3401 1.94 
51/4" SSDD Soft Sector w/Hub Ring 3481 2.34 
51/4" SSDD 10 Hard Sector w/Hub Ring 3483 2.34 
51/4" SSDD 16 Hard Sector w/Hub Ring 3485 2.34 
51/4" DSDD Soft Sector w/Hub Ring 3491 3.09 
51/4" DSDD 10 Hard Sector w/Hub Ring 3493 3.09 
51/4" DSDD 16 Hard Sector w/Hub Ring 3495 3.09 
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density 

Memorex Flexible Discs...The Ultimate 
Quality 
Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available. Continual surveillance through- 
out the entire manufacturing process. The benefit of 
Memorex's years of experience in magnetic media pro- 
duction, resulting, for instance, in proprietary coating 
formulations. The most sophisticated testing proce- 
dures you'll find anywhere in the business. 
100 Percent Error Free 
Each and every Memorex Flexible Disc is certified to be 
100 percent error free. Each track of each flexible disc 
is tested, individually, to Memorex's stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. They are torque -tested, and 
competitively tested on drives available from almost 
every major drive manufacturer in the industry includ- 
ing drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manmanufacturing 
process and stringent testing result in a standard of 
excellence that assures you, our customer, of a quality 
product designed for increased data reliability and 
consistent top performance. 

Customer -Oriented Packaging 
Memorex's commitment to excellent does not stop 
with a quality product. They are proud of their flexible 
discs and they package them with pride. Both their 
packaging and their labeling have been designed with 
your ease of identification and use in mind. The desk- 
top box containing ten discs is convenient for filing and 
storage. Both box labels and jacket labels provide full 
information on compatibility, density, sectoring, and 
record length. Envelopes with multi -language care and 
handling instructions and and color -coded removable 
labels are included. A write -protect feature is available 
to provide data security. 

Full One Year Warranty-YourAssuranceofQuality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if they are found to be defective in materials 
or workmanship within one year of the date of purchase. 
Other than replacement, Memorex will not be respon- 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 

in Memory Excellence 
Quantity Discounts Available 
Memorex Flexible Discs are packed 10 discs to a 
carton and 10 cartons to a case. Please order only in 
increments of 100 units for quantity 100 pricing. We 
are also willing to accommodate your smaller orders. 
Quantities less than 100 units are available in incre- 
ments of 10 units at a 10% surcharge. Quantity 
discounts are also available. Order 500 or more discs 
at the same time and deduct 1%; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you 4%; 10,000 or more saves you 5%; 25,000 or 
more saves you 6%; 50,000 or more saves you 7% and 
100,000 or more discs earns you an8%discount off our 
super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you 
the quality product you need, when you need it. If you 
need further assistance to find the flexible disc that's 
right for you, call the Memorex compatibility hotline. 
Dial 800-538-8080 and ask for the flexible disc hotline 
extension 0997. In California dial 800-672-3525 ex- 
tension 0997. Outside the U.S.A. dial 408-987-0997. 
Buy with Confidence 
To get the fastest delivery from CE of your Memorex Flexible 
Discs, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using theCE 
prices in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved govern- 
ment agencies and most well rated firms at a 30% surcharge 
for net 30 billing. All sales are subject to availability, acceptance 
and verification. All sales are final. Prices, terms and speci- 
fications are subject to change without notice. Out of stock 
items will be placed on backorder automatically unless CE is 
instructed differently. Minimum order $50.00. International 
orders are invited with a$20.00 surcharge for special handling 
in addition to shipping charges. All shipments are F.O.B. Ann 
Arbor, Michigan. No COD's please. Non -certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A Add $8.00 per case or 
partial -case of 100 8 -inch discs or $6.00 per case or partial 
case of 100 51 -inch mini -discs for U.P.S. ground shipping and 
handling in the continental U.S.A. If you have a MasterCard or 
Visa card, you may call anytime and place a credit card order. 
Order toll -tree in the U.S. Call anytime 800-521-4414. If you 
If you are outside the U.S. or in Michigan, dial 313-994-4444. 
Order your high quality, error free Memorex discs today. 
Copyright'1 982 Communications Electronics" 

High Quality 
Error Free 

VISA MasterCard) 

Order Toll -Free! 
(800) 521-4414 

In Michigan 1313) 994-4444 

For Data Reliability-Memorex Flexible Discs 

TM 

al COMMUNICATIONS 
ELECTRONICS' 

Computer Products Division 
854 Phoenix E Box 1002 0 Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL -FREE (8001521-4414 or outside U.S.A. (313) 994-4444 
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IDEAS IN ELECTRONICS 

JUNE 1982 Vol. 53 No. 6 

BUILD THIS 45 STEREO IMAGE EXPANDER 
Turn your listening room into a "sonic stage" with this 
easy -to -use imager. Joel Cohen 

49 POCKET CALIBRATOR 
Use it to check and maintain the accuracy of your test 
instruments. Gary McClellan 

61 SATELLITE TV RECEIVER 
Part 2. Complete construction plans for this under -$500 
device. David Becker 

65 GATED IF AMPLIFIER 
Locks in on weak UHF sync pulses for a rock -steady 
picture. Stephen B. Miller 

TECHNOLOGY 4 VIDEO ELECTRONICS 
Tomorrow's news and technology in this quickly changing 
industry. David Lachenbruch 

22 SATELLITE/TELETEXT NEWS 
The latest happenings in communications technology. 
Gary H. Arlen 

34 STATE OF SOLID STATE 
A look into long -duration timer IC's. Robert F. Scott 

CIRCUITS AND 53 ANALOG CIRCUIT DESIGN 
Part 2. Diodes: Theory and applications. Mannie Horowitz COMPONENTS 

67 IMPROVE AUDIO AMP PERFORMANCE 
How to make certain that your amp is performing at its best. 
Kirk Vistain 

70 PULSE GENERATORS 
More about those versatile IC -testing devices. Charles Gilmore 

74 HOBBY CORNER 
Electronics for young beginners. Earl "Doc" Savage, K4SDS 

VIDEO 58 GERMANY'S STEREO TV -AUDIO 
An unusual-and very effective-approach to 
stereo/bilingual TV. Len Feldman 

90 SERVICE CLINIC 
Sync -circuit problems. Jack Darr 

91 SERVICE QUESTIONS 
R -E's Service Editor solves technicians' problems. 
Jack Darr 

RADIO 82 COMMUNICATIONS CORNER 
Digital -delay communications systems. Herb Friedman 

COMPUTERS 86 COMPUTER CORNER 
Data -base management systems. Les Spindle 
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104 Market Center 
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6 What's News 

ON THE COVER 

A lot has been written recently 
about "sonic imagers." Those 
devices modify the sound repro- 
duced by your stereo system so 
that it appears to come from out- 
side of, behind, and even in front 
of your two speakers-in fact, the 
speakers almost seem to dis- 
appear. To find out how you can 
build your own stereo image ex- 
pander for under $100, turn to 
page 45. 

STEREO AND BILINGUAL programs are regu- 
larly broadcast on Japanese and German TV. 
The German system uses a technique quite dif- 
ferent from the former, and it may be better. 
Learn how it works, starting on page 58. 

HOW ACCURATE is your test equipment? You 
can check out volt- and ohmmeters-as well as 
oscilloscopes-with the easy -to -build pocket- 
size calibrator described, beginning on page 49. 

Radio -Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications, Inc., 200 Park Avenue South, 
New York. NY 10003. Second -Class Postage Paid at 
New York, N.Y. and additional mailing offices. One-year 
subscription rate: U.S.A and U.S. possessions. $13.00, 
Canada. $16.00. Other countries, $20.50 (cash orders 
only, payable in U.S.A. currency.) Single copies $1.25. 
© 1982 by Gernsback Publications, Inc. All Rights 
reserved. Printed in U.S.A. 

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

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

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper 
functioning of reader -built projects based upon or from plans or information published in this magazine. 
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VIDEO ELECTRONICS 
DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

SONY'S COLOR 
PRINTER 

Sony dropped the other shoe in its crusade for electronic still photography by showing 
its "Mavigraph" color printer. That color printer is intended to be a companion to the 
Mavica magnetic -disc still camera Sony demonstrated for the first time last year. Mavica 
stores 50 pictures in video form on a tiny disc for playback through a TV set. The 
Mavigraph home printer uses a heat process to make color prints from the magnetic 
disc by using special dye -transfer sheets. Although a commercial version will make 
larger prints, the home Mavigraph will provide 3x4 -inch prints, taking five minutes 
each to make at a cost of about 50 cents each for materials. Sony estimates the Mavi- 
graph printer will cost $600 to $700 when it is introduced; that is tentatively scheduled 
for 1983. 

VIDEODISC 
SPINNING 

They may not be spinning the way they're supposed to, but videodiscs are in a mad 
whirl following two major events reported in this column in the June 1982 issue of 
Radio -Electronics. The first was the dropout of IBM and MCA from the optical -disc 
race, leaving Pioneer and North American Philips as the LV format's virtually exclusive 
managers. The second event was RCA's reduction of $150 in the suggested list price 
of its new CED player model to $349.95, with the identical former model selling at 
$299.95 and very often below. 

Combined with the recent and not notably successful Japan -market debut of the 
laser optical system, what effect will those developments have on the as-yet-unintro- 
duced Japanese grooveless capacitance VHD system, scheduled for introduction here 
at midyear, and earlier on the Japanese market? The initial signs are that they're close 
to devastating. VHD was designed as a sort of middle -ground system, with many of the 
special effects of the optical technique and a price closer to CED. But that design was 
based on two assumptions: (1) A highly successful market for special -effects discs, 
and (2) CED players selling at around the $500 level. Those assumptions have not been 
born out. 

JVC, the originator of the VHD system, announced the "indefinite postponement" of 
its Japan -market debut, blaming "stagnant consumer demand" and "the sluggish 
market situation.- Earlier, JVC's parent Matsushita Electric (Panasonic and Quasar in 
the U.S.) presumably had decided to delay manufacture of VHD players. U.S. introduc- 
tion of the system had been planned shortly after midyear by General Electric, 
Matsushita, Quasar, and Sharp. Now it seems likely that at the very least there'll be a 
relatively long postponement of marketing. 

SPACE WARS Videogame wars may be fun, but they're also dead serious, as a recent federal appeals 
court ruling showed. The appeals court in Chicago, in effect, ordered an injunction on 
sales of the Odyssey videogame cartridge, K.C. Munchkin, on the grounds that it might 
infringe on Atari's popular Pac-Man. North American Philips Consumer Electronics 
notified its dealers that it won't accept any more orders for Munchkin, presumably at 
least until the Supreme Court rules on the injunction, or the actual copyright -infringe- 
ment trial is completed. R -E 
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"No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 
Now you can 
move up to 
Fluke:' 

We've got great news for people 
who've been holding out for a high 
quality, high performance DMM at 
moderate price: Fluke's new nine - 
function model D 804 is now available 
at select electronics supply stores. 

With a suggested U.S. price of only 
$249 and features you wont find in any 
other handheld DMM, the D 804 is an 
exceptional value. Here's why. 

Logic level and continuity 
testing: A real time-saver for 
troubleshooting passive circuits in pc3's, 
cables, relay panels and the like. The 
D804 has a switch -selectable audible 
tone and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with any K -type 

thermocouple, the D804 delivers fully - 
compensated readings in °C from 
-20°C to + 1265°C, for checking 
heating and refrigeration systems. 

Peak hold feature captures 
transients: A short-term memory in 
the D 804 captures and holds the peak 
reading of a motor starting current. 

And more: 0.1% basic dc accuracy, 
conductance, 26 measurement ranges, 
battery, safety -designed test leads and a 
one year parts and labor wananty. A 
full line of accessories is also available 
to extend the measurement capabilities 
of your DMM. 

Ask your dealer about the 
powerful, versatile D804 and the rest of 
Fluke's new Series D line of low-cost 
digital multimeters. 

Suggested U.S. list price 
technical data circle No. 15 

1231-0/D804 
RE 6/82 

If your dealer doesn't carry Series D 
Multimeters yet, call this number. We'll be 
happy to tell you who does. 1-800-426-9182 

FLUKE 
o 
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GE "branding" diamonds 
for identification 

From General Electric comes 
the report that their scientists 
have developed a novel tech- 
nique for "branding" diamonds, 
nature's hardest material. The 
new technique is fast, conve- 
nient, and non-destructive. The 
"brand" is absolutely invisible 
under normal conditions. 

The researchers use an ion 
implanter to create an invisible 
mark inside a diamond. That in- 
strument emits a beam of 
charged atoms (ions). It is 
normally used to create regions 
of different conductivity in sili- 
con chips. When the silicon is 
bombarded with the beams, the 
ions penetrate its surface (are 
"implanted") and create a 
modified region just below the 
surface. 

To create a desired pattern on 
a diamond, a custom-made mask 
is placed over one of its sur- 
faces before it is exposed to the 
beam. The ions then create a 

patterned region with an electri- 
cal conductivity different from 
that of the surrounding area. 

To reveal the hidden pattern, 
the diamond is given an electro- 
static charge by rubbing it with 
a piece of silk, or by using a 

corona -discharge apparatus. 
The charge is held in the region 
where the ion pattern is im- 
planted-or everywhere but that 

WHAT'S NEWS 

region, depending on the 
charging method. 

The diamond is then dusted 
with a special powder, which 
clings to the charged region 
only, revealing the distinguish- 
ing pattern. The powder is then 
wiped away with a cloth and the 
pattern disappears. 

The new method could be a 
boon to jewelers, diamond 
owners, and police. (Identifying 
stolen diamonds is difficult. 
Thieves remove them from their 
settings and group them with 
similar ones.) Jewelers could 
implant a distinctive mark in 
each diamond sold, photo- 
graphing it and giving a copy to 
the customer, while keeping 
one copy for the record. 

Tactile communicator 
aids the handicapped 

The Helen Keller National 
Center's Research Department 
has developed a new signalling 
system that alerts deaf/blind 
persons to such incoming sig- 
nals as a ringing doorbell or a 

telephone. A form of paging 
system, the Tactile Communica- 
tor uses a transmitter about the 
size of a clock -radio and a 

pocket receiver that imparts a 
vibratory sensation when a sig- 
nal is received. 

The transmitter has five in- 
puts: three for high -priority de- 
vices such as telephone, door - 

"BRANDED" DIAMONDS CAN be identified quickly and conveniently. The 
distinguishing mark (actually, an area of altered electrical conductivity) is 
normally invisible (left). To make it visible (right), the diamond is given an 
electrostatic charge and dusted with a special powder. That outlines the 
branded region-here, a heart -shaped pattern. 

THE TACTILE COMMUNICATOR, with which the deaf or blind may receive 
signals they could not otherwise see or hear, at left; the pocket receiver at right 

bell, or smoke detector, and two 
for any other desired use, such 
as oven timer or burglar alarm. 
A button on the transmitter per- 
mits the user to tap out code 
messages to a deaf or blind per- 
son in the same house or yard. 

The receiver has a low -power 
motor that causes the wearer to 
feel a vibration when a signal is 
received. For a fire alarm, a 
single vibration is felt every half 
second, for the doorbell, two 
pulses 21/2 seconds apart, and 
for the telephone, a pulse every 
four seconds. When the fire sig- 
nal is received, it obliterates all 
others. 

A battery -saving circuit is a 
special feature of the device. 
The receiver turns itself on for 5 
milliseconds to "listen" for a 

signal. If none is received, it 
turns itself off for 100 milli- 
seconds. That lengthens battery 
life 20 times, so that an ordinary 
9 -volt alkaline battery can power 
the receiver for more than 75 
hours continuously. 

The system uses the new 
handicapped persons frequency 
of 43.64 MHz. Price is $300. 

Further information may be 
obtained from the Helen Keller 
National Center, Research Dept., 

111 Middle Neck Road, Sands 
Point, NY 11050. 

Zenith urges that FCC 
authorize teletext 

Stating that "in principle, 
Zenith supports the concept 
that a single technical standard 
is usually desirable for major 
broadcast services," Zenith 
Radio Corp. nevertheless has 
urged the FCC to authorize 
commercial teletext operations 
in the U.S. and let the technical 
problems be solved by competi- 
tion in the marketplace. 

"It is not even presently 
known whether there is a viable 
market for teletext service in the 
United States," Zenith com- 
mented at an FCC hearing on 
the subject last February. For 
more than three years, a special 
EIA teletext committee com- 
posed of the nation's leading 
experts has addressed the 
standards issue and has failed 
to reach an agreement on even 
the broad system parameters of 
a preferred technical standard. 

The basic issues concern the 
need or desirability of high - 

continued on page 12 
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It all makes sense. If you wear your digital 
watch most of the time just adding an alarm, a 
chronograph, and even an hourly chime might 
make it more appealing. But adding a radio, 
that tops it all. 

The Advance Digital Watch Radio is exactly 
that-a full -featured digital watch with a built-in 
AM radio that lets you listen to music, news 
and sports anytime, anywhere-all with a 
sound so powerful that you'll shake your head 
in disbelief. 

Remember your surprise the first time you 
listened to a Sony Walkman or to one of the 
new headphone radios? Remember the sound 
quality, the deep bass response and the crys- 
tal clear highs? That's what you'll discover 
from that little sound package on your wrist. 
But wait, there's more. 

NO EASY TASK 
Keeping the radio small and powerful was 

no easy task. It involved new technology and 
some pretty clever thinking. For example, the 
volume control is located on the headphones 
and there is no on/off switch. Just plugging in 
the headphone jack turns on the radio. 

The 2 milliamp circuit gives you over 100 
hours of play from your radio-all from just one 
commonly available silver oxide battery. A 
separate battery runs your watch for over a 
year. But the features don't stop there. 

The AM radio tuner is attached to a thin flat 
disc that you turn with your thumb. Stations 
come in clear and crisp and despite the tuner's 
small size, the stations are easy to fine tune 
thanks to a highly directional Hitachi radio an- 
tenna which has a low signal-to-noise ratio. 
But what about the watch? 

FULL -FUNCTION WATCH 
The Watch Radio is a full -function LCD digi- 

tal alarm, chronograph timepiece with hourly 
componentry. The watch is an impressive pro- 
duct that could alone be worth $49.95. 

Now, when you add the powerful AM radio 
and a set of samarium cobolt high fidelity 
headphones, only then can you appreciate the 
real value of the Watch Radio. Samarium 
cobalt, a space-age material, reduces the 
weight of the headphones, provides outstand- 
ing frequency response and replaces the need 
for the bulkier iron magnet traditionally used in 
today's smaller headphones. The combination 

Digital 
Watch 
Radio 

When people see you plug stereo 
headphones into your digital watch, 
they may wonder. Walkman, move over. 

The samarium headphones and the Digital 
Watch Radio produce a strong sound you'll 
find hard to believe. 

of both the samarium cobalt headphones and 
the unique circuitry is one of the break- 
throughs that has made this product possible. 

With the lightweight headphones, you also 
get a small ear plug headphone which lets you 
monitor your radio without drawing too much 
attention to it. It's really a cheap listening 
device that makes a perfect accessory be- 
cause you can easily carry it with you in your 
pocket or purse. 

Now you can jog or play most sports without 
having to lug a cassette recorder or AM radio 
around. Just plug the long headphone wire 
into your watch and select your entertainment. 
At sporting events, while walking your dog, 

You can easily change the battery after 100 
hours of use. The small opening to the right of 
the dial (shown in the photo at the bottom) is a 
sound port for the watch chime and alarm. 
riding your bicycle or even waiting in line at the 
checkout counter, you've always got your 
entertainment with you. Think of it. Now to 
check the weather you can use your watch. 

We suggest you order an Advance Digital 
Watch Radio on our 30 -day, no obligation trial. 
We realize that it is impossible for you to ima- 
gine the incredible sound and the watch qual- 
ity until you personally wear and use it. So, 
when you receive it, give it a real work out. Use 
it while you shop, work or play. Take it with you 
on a trip. See how handy it is when you want to 
check the weather or sports results. 

But the most fun is watching the reactions of 
people who see you listening to your digital 
watch or seeing their expressions after they 
hear its powerful sound on your headphones. 
It's a product that people will find hard to be- 
lieve-even in today's electronic revolution. 

If after your testing you're not convinced that 
the Advance Digital Watch Radio is even more 
than we've described, no problem. Return 
your watch and headphones for a full refund 
including your$3.00 for postage and handling. 

GREAT VALUE PACKAGE 
But with all its advanced technology and 

sophisticated electronics, the Advance Digital 
Watch Radio is probably one of the greatest 
values we've ever offered in one complete 
package. A digital watch, a built-in radio, a 
handsome set of samarium cobalt head- 
phones, a cheap ear plug headphone plus the 
batteries-all for $49.95. Each watch comes 
complete with a one-year limited warranty and 
all batteries. Just open up your package, plug 
in the headphones and you're ready to go. 

The Watch Radio offers us the opportunity 
to add some fun and everyday practicality to 
our life-all at a very reasonable price. 

Technology keeps marching on. So, we 
wouldn't be surprised if the Advance engi- 
neers are working on the TV version of their 
new watch. And you won't be too surprised 
either-once you personally hear the phen- 
omenal sound from their radio. Order your 
Digital Watch Radio at no obligation, today. 

To order send a check or money order to the 
address below or credit card holders call toll - 
f ree 800 228-5000 (In Nebraska call 800 323- 
6400). When ordering, please use order num- 
ber (shown in parenthesis) for faster service. 
Please add 3.00 for postage and handling and 
Illinois residents add 6% sales tax. 
Digital Watch Radio $49.95 (2040RE01) 

Send $1 for the new JS&A catalog and see our 
other advertisement in this issue. 

HAT 
THINK 

One JS&A Plaza, Northbrook, Ill. 60062 
(312) 564-7000 ©JS&A Group, Inc.,1982 
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New from NRI! 
The first at-home training in 
videocassette recorder repair 

with exclusive videotaped lessons. 
Learn Video/Audio Servicing... 

includes RCA state-of-the-art VCR, 

NRI Action Video lessons, 
plus full training in 

color TV and audio repair. 
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Learn as you work with equipment 
you keep. 

Now, you can learn the hottest, 
most wanted skill in home entertainment 
electronics... servicing and repairing 
videocassette recorders and video disc 
players. Well over 2 million units have 
already been sold and the demand is just 
starting! Already, qualified VCR techni- 
cians are in short supply...people are 
waiting up to a month for VCR repair. 

Good jobs at good pay are going begging. 
And NRI can get you in on the 

action with convenient 
and effective at-home 
training. 

Choice of 
Specialized 

Training 
NRI offers you 

three Master Courses in 
Video/Audio Servicing, 

each complete, each with 
equipment and training 
for the specialty you want. 
Each course thoroughly 

prepares you for color TV 

plus audio and video equipment. 
Then, you take the specialized 

hands-on training on the equip- 
ment you select. 

You can get specialized 
audio experience as you build your 
own AM/FM stereo system com- 

plete with speakers. Or gain 
real bench experience with 
hands-on TV training as you 
build a 25" (diagonal) fully - 
computerized, programmable 
color TV and professional test 

instruments. Or train with 
your own RCA videocas- 

sette recorder and NRI's 
exclusive Action Video 

servicing lessons on 
videotape. 

State -of -the - 
Art VCR 

This modern VCR 

features high-technology de- 

sign with electronic pushbutton 
tuning, remote control, three re- 

cording speeds with up to 6 -hour capa- 
city, high-speed visual search, built-in 
clock/timer, memory rewind and audio 
dubbing capability. Direct drive motors 
and azimuth recording give outstanding 
picture reproduction. 

It's yours to keep, as part of your 
training. You'll not only use it to learn 
operation and servicing techniques, but 
to play the absorbing NRI Action Video 

lessons that come as part of your spe- 
cialized training. In word and picture, 
you'll learn theory, construction, and 
service procedures, see them explained 
in graphic closeups. And you get this 
unique training only with NRI! 

Learn at Home 
at Your 

Convenience 
No need to quit your job or tie up 

your evenings at night school. No time 
away from your family or expensive 

travel. NRI comes to you. You are a class 
of one, getting both theory and practical 
hands-on training backed up by our 
staff of experienced educators. 

NRI the Pros' Choice 
More than 67 years and a million 

and a half students later, NRI is still the 
first choice in home -study schools. A 

national survey of successful TV repair- 
men shows that more than half have had 
home -study training, and among them, 
it's NRI 3 to 1 over any other school. 

That's because you can't beat the 
training and you can't beat the value. 
Only NRI combines exclusive fast -track 
training techniques with modern state- 
of-the-art equipment to give you the skills 

you need for success quickly and easily. 

Only NRI offers such complete train- 
ing with so many timely options for 
specialized bench experience. Send for 

our free catalog and get all the facts on 
these exciting Master Courses in Video/ 

Audio servicing. 

Other NRI courses include microcom- 
puters, communications electronics, 
electronic design. 

Free Catalog... 
No Salesman Will Call 

Mail the postage -paid card today for 
your free copy of our 100 -page look into 
tomorrow. It shows all the equipment you 
get, describes each lesson in detail. And 

it tells you about other important career 
opportunities in Microcomputers and 
Microprocessors, Digital and Communi- 
cations Electronics, Electronic Design 
Tèchnology, and more. Send today and 
get started on a big new future for your- 

self. If card has been removed, please 
write to us. 

RINRI SCHOOLS 
McGraw-Hill Continuing 

Ci 
Education Center 

3939 Wisconsin Ave., 

,ÿM id Washington, D.C. 20016 

We'll give you tomorrow. 
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WHAT'S NEWS 
continued from page 6 

resolution graphics, format 
flexibility, optional marketplace 
applications, and cost/benefit 
tradeoffs. No amount of rational- 
ization in industry committees 
or FCC comments can match 
the experience of commercial 
marketplace operations in 
reaching an authoritative resolu- 
tion of such issues. 

"And," says Zenith, "if mar- 
ketplace experience should 
establish that there would be a 
major benefit in reaching a 

common technical standard or 
format, such a standard will un- 
doubtedly be reached through a 
natural industry evolutionary 
process." 

New IC cuts price 
of "superfidelity" 

A new, low-cost low -voltage 
integrated circuit for the dbx 
noise -reduction system has 
been announced by Matsushita 
Electric. That s/e x 1/4 x 1/16 -inch 
IC is expected to make noise 
reduction for both recording 

and playback available at a cost 
that will make it viable for mass - 
market products, such as per- 
sonal portables. 

The dbx NRX IC solves two 
major problems of portable cas- 
sette and car -stereo players, ac- 
cording to dbx president David 
Blackmer. Those are limited 
dynamic range and tape hiss. 
With the NRX, tape hiss is elimi- 
nated, and dynamic range in- 
creased phenomenally, "making 
the personal portable and car - 
stereo player high-fidelity in- 
struments," says Blackmer. 

Pact signed to make 
new high-speed CMOS 

RCA, Philips, and Signetics 
have signed an alternate -source 
agreement for a new family of 
high-speed CMOS (Comple- 
mentary Metal Oxide Semicon- 
ductor) circuits. The three have 
agreed to develop more than 
180 high-speed CMOS circuits 
that will combine the low -power 
advantages of the present 

THE NEW dbx NRX IC, in size -comparison with two AA cells. It was developed 
jointly by dbx, Inc., and Matsushita Electric. It is expected to make portable 
cassette and car -stereo players provide the full fidelity sound and wide 
dynamic range hitherto associated with "high fidelity" equipment. 

4000B series with the high 
speed and drive capability of 
low -power Schottky LSTTL 
(Large Scale Transistor -Transis- 
tor Logic). 

The new series will provide a 
full catalog of high-performance 
CMOS circuit functions for the 
next generation of equipment 
design as well as a select group 
of CMOS drop -in replacements 
for LSTTL types used in current 
equipment designs. Circuits will 
be as much as 20 times faster 
than conventional metal -gate 
devices at 5 volts, yet dissipate 
only one -thousandth the normal 
power of LSTTL devices. 

The three companies view the 
development of those CMOS 
types as providing a major 
impetus for accelerating the 
establishment of CMOS as the 
preferred technology of the 
future. In developing that broad 
range of products, RCA, Philips, 
and Signetics expect to make a 
positive contribution to fulfilling 
that goal. 

Educators get awards 
that total $125,000 

Apple Education Foundation 
has just awarded $125,000 worth 
of microcomputer equipment to 
educators who have developed 
new methods of learning through 
innovative use of small com- 
puters. Since October 1979, ap- 
proximately $750,000 in equip- 
ment has been donated to edu- 
cational institutions, for instruc- 
tional development. 

The grants cover a wide 
range of values and subjects. A 
partial microcomputer system 
valued at $790 was given to 
George Brown, of Savana High 
School, Anaheim, CA, to de- 
velop a program that teaches 
genetics to high-school stu- 
dents. At the other end of the 
scale, a $12,400 system-to de- 
velop graphic programs that 
teach the dynamics of environ- 
mental systems to undergradu- 
ates-was awarded to Henry 
Hart and Calvin B. DeWitt, of the 
University of Wisconsin. 

At least a dozen other com- 
panies-in the fields of com- 
puters, peripheral equipment, 
software, and even public rela- 
tions-have contributed to the 
Foundation. 
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LETTERS 
Address your comments to: Letters, Radio -Electronics, 

200 Park Avenue South, New York, NY 10003 

COPYRIGHT AMENDMENT 
Please advise your readers of pending 

legislation in respect to video recorders. 
Bill S.1758 would amend Title 17 of the 
United States code to exempt the private, 
non-commercial recording of copyrighted 
works on video recorders from copyright 
infringement. 

The key sentences in the bill are these: 
"Notwithstanding the provisions of sec- 
tion 106, it is not an infringement of copy- 
right for an individual to record copy- 
righted works on a video recorder if-(1) 
the recording is made for private use; and 
(2) the recording is not used in a com- 
mercial nature." 

Write to your senators and congress- 
men, urging them to support Bill S. 1758. 
A. E. MORRIS, 
Otter Lake, MI 

TEMPERATURE SCALES 
I wish to comment on Dr. D.G. Henning's 

comments on J.J. Carr's discussion of 
temperature scales ("Letters," February 
1982 Radio -Electronics). Dr. Hennings 
statement that "the triple point of water, 
the point where gas, liquid, and solid 
exist in equilibrium at 1 -atmosphere pres- 
sure, is defined as 273.16°K ..." is incor- 
rect. The triple point of water occurs at 
0.00602 atmosphere, not at 1 atmosphere. 
PAUL CERTA, 
Richland, WA 

SABTRONICS FREQUENCY 
COUNTER 

The equipment report on the Sabtronics 
8610A frequency counter in the February 
1982 issue of Radio -Electronics was very 
good, but it contained a misleading state- 
ment in respect to the frequency accuracy 
of WWV: " ... When the National Bureau 
of Standards says it's transmitting on 10 
MHz, who's to doubt it?" 

The frequency and time broadcasts of 
WWV, as received via ionospheric propa- 
gation, are not nearly so accurate as at 
the source " ... due to the unstable nature 
of the ionosphere." (Frequency and Time, 
by P. Kartaschoff, Academic Press, 1978; 
page 183). Kartaschoff states further: 
"These fluctuations limit the highest achiev- 
able precision to about ± 1 x 10-7 for fre- 
quency comparisons, and to about 500 to 
1000 uS for the reception of timing 
pulses." 

Further support for that concept is 
found in Ionospheric Radio Propagation, 
(pp 113 and 115), NBS Monograph 80, 1 

April 1965; NBS Special Publication 432, 
page 1, issued September 1979; NBS 
Technical Note 668, pp 10-15, issued May 

1975, and Hewlett-Packard Application 
Note 52-2, pages 4-2 and 4-3. 

The point is that WWV, as received via 
ionospheric propagation is not accurate 
enough to adjust the standard contained 
in many of today's moderately priced fre- 
quency counters. 
JOHN H. HENNING, 
APO Miami 

THE dB WAR 

I really enjoyed your December 1981 
edition, especially the article, "Radio 
Moscow is Winning the dB War." SWL is 
my hobby, so I found that article very edu- 
cational and helpful. Thank you. Can I ex- 
pect to see more articles on SWL in Radio - 
Electronics? 
CHARLES PIERCEALL, 
Charleston, MO 

We read the article, "Why Radio Mos- 
cow is Winning the dB War," by Stanley 
Leinwoll in the December 1981 issue of 
Radio -(Electronics with much interest. 
Anyone who has done some shortwave 
listening over the last few years will be 
aware of the interference apparently 
emanating from the USSR, known as the 
"Russian Woodpecker." That QRM con- 
sists of very strong, short -duration pulses 
with a repetition rate of a few Hz. Those 
pulses are swept up and down in fre- 
quency over a band of a few MHz. 

When that QRM first came on the air, 
there was speculation in the press that it 
might be anything from over -the -horizon 
radar to Soviet attempts to change our 
weather by heating up the atmosphere. It 

appears, however, that those pulses fit 
the bill suitably for Mr. Leinwoll's back - 
scatter ionospheric -sounding method. 
We find it curious that he did not mention 
that very obvious connection. 
CLAUS SCHOENFELD, 
JOHN HUDAK, 
Ontario, Canada 

CAR TELEPHONES 
I would like to correct some errors in 

the story, "Cellular Car Telephones," that 
appeared in the February 1982 issue of 
Radio -Electronics. 

Your report on the advanced mobile 
telephone system (A.M.P.S.) was very in- 
teresting. As a mobile -radio system tech- 
nician with Pacific Northwest Bell, I have 
thought many times about how nice it 
would be to have mobile -telephone ser- 
vice. The new A.M.P.S. system can pro- 
vide mobile service to many more people 
than current technology permits. How- 
ever, let's get to the errors in the story. 

continued on page 16 

WHY K40 
BECAME THE 

LARGEST 
SELLING 

CB ANTENNA 
IN JUST 

ONE YEAR! 
vecace4c 

OFFERS A 

MONEY BACK 
terr'J.iYW.\`+/.11R:tl\nrGtti ItiA+L1KI\,v/.lY. 

DOUBLE GUARANTEE 
TRANSMITS 

FARTHER 
RECEIVES 
CLEARER 

;rR Ri xfi , ifre.\: . irr 11i 

...THAN ANY ANTENNA 
IT REPLACES! 

AN AMERICAN MADE PRODUCT 
FROM AN AMERICAN COMPANY. 

Call your local CB Dealer 

For a FREE demo! 
AMER(( AN ANTENNA 

Copyright 1979 American Antenna Elgin, Illinois 

CIRCLE 28 ON FREE INFORMATION CARD 13 
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Replace Your 
Conventional Scope 

With The Sencore SC6I. 
The First Scope With 
Pushbutton, Automatic 

Readout 

$3275 
GSA # GS002S27505 
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Sencore SC6I 60 MHz Waveform Analyzer. 
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Cut Your ScopeTime In Half 
Or Your Money Back. 

Cut your scope time in half? 
We know that's a bold claim. But 
once you've tried the SC61 we 
know you'll agree it's a conser- 
vative claim. Why? Because the 
speed, accuracy, and ease of 
operation of the SC61 makes 
every conventional oscilloscope 
as outdated and cumbersome 
as the analog meter. Now all you 
do is just push a button and read. 

The First Scope With Automatic 
Readout At last the oscilloscope 
has gone digital. No more graticule 
counting, calculating, or esti- 
mating your measurements. You 
can now make waveform measure- 
ments digitally accurate, digitally 
fast, at the push of a button. 
Make All Measurements With One 
Probe Make no mistake. The SC61 
is not a "piggyback" unit, but a com- 
pletely integrated waveform moni- 
toring system. You connect only one 
probe and the AutotrackingTM 

display digitally tracks the waveform 
on the screen. You just push a 
button when you want to read DC 
volts, P -P volts, or frequency. 

An Exclusive Breakthrough It took 
four patent pending circuits to 
completely integrate the scope and 
digital display. The end result 
is a breakthrough in scope tech- 
nology that virtually obsoletes 
conventional scopes. Here's why. 

It's 10 Times Faster The SC61 is 10 
to 100 times faster than any con- 
ventional scope. How? Because all 
you do is push a button instead 
of counting graticules, calculating, 
or switching probes. Increased 
speed means increased productivity. 

times more accurate to meet these 
testing needs. 
It's Easier To Use The digital read- 
out is simplicity itself. Just push 
and read. You'll make fewer errors 
because every measurement 
now becomes exact. Now you can 
concentrate on the circuit rather 
than the scope. 
Measure Part Of A Waveform 
Intensify any waveform portion with 
the exclusive "Delta Bar," push 
the button, and read PPV, time, or 
frequency for just that portion of 
the waveform. Ideal for measuring 
timed circuits, signal delays, 
pulse widths, and more. 

Guaranteed To Cut Your Scope 
Time In Half When we say the 
SC61 will cut your scope time in half, 
we're being conservative. It's 
possible to reduce your scope time 
75%, even 90% with this first -of - 
its -kind oscilloscope. But don't take 

Just one probe and 
push for DCV, PPV, 
Frequency and Time. 

our word for it. Try an SC61 and 
judge for yourself. Here's our offer. 

! ; I 

30 DAY 
MONEY BACK 
GUARANTEE 

If the SC61 does not at least 
double your scope productivity 
during the first 30 days, you 
may return it for a full refund, 
including freight both ways. 

Update Today Just like DVM's 
have replaced analog meters, the 
SC61 will replace conventional 
scopes (under 100MHz) and for the 
same reasons: increased speed, 
accuracy, and reliability. Update 
today with this new automated 
scope technology. It's the scope 
you've been waiting for. 

It's 10 Times More Accurate 
No matter how carefully you try To Order Or To Receive to measure a waveform 
with a conventional A Complete Color Brochure, scope, you will only be 
5% to 15% accurate due to Phone Toll -Free Today parallax and interpretation errors. 8 Qualified Sales Engineers are 
Today's circuits demand greater ready to talk with you about 
accuracy than that. The SC61's80 
digital readout is 10 to 1000 O-843-333 SC61 performance and applica- 

tions. Ask for Dept. 130. 

'NCO -- 
CIRCLE 5 ON FREE INFORMATION CARD 

3200 Sencore Drive, Sioux Falls, SD 57107 605/339-0100 TWX: 910-660-0300 

Alaska, Hawaii, and Canada call collect at 605/339-0100 
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LETTERS 

continued from page 13 

The first point of interest is Figure 3, a 
photo of the "Hump -mounted Control 
Head." The caption noted that the control 
head had a Touch -Tone keypad. That is 
not so. The control head does have a 

"pushbutton" keypad for dialing; how- 
ever, the output of that keypad is digital 
information transmitted to the mobile - 
communications switching office (M.T.S.O.). 
The Touch -Tone that many of our Radio - 
Electronics readers are familiar with is an 
analog, dual -tone multi -frequency 
(D.T.M.F.) signal. The Touch -Tone sig- 
naling format has been popularized with 
the advent of the single -chip encoder and 
various decoding methods. 

The second point is that of the mobile 
transmitter/receiver. It was noted in the 
article that "Because of the 45 -MHz 
separation between transmit and receive 
frequencies, cellular mobile phones use 
two 2.5 dB gain antennas at the car; one 
each for transmit and receive." It is not to 
bridge the 45 -MHz separation between 
transmit and receive that the two anten- 
nas are used. That function is performed 
by a diplexer in the radio. Rather, the two 
antennas are used to overcome fading at 
800 MHz, thus providing an effective in- 
crease in average signal to noise. The 
same argument applies here as was 
presented in the article about the base - 
station receivers. 

One more note: The article implied that 

the data rate between the cell site and the 
mobile radio was "... a data rate of 10 
megabytes -per -second." That is also a 
mistake. The data rate is only 10 kilobits - 
per -second. That data rate can also be de- 
rived from the fact that the communica- 
tion channel is ± 5 -kHz wide, 10 -kHz 
total. We can also see that running our 
data rate near the maximum of the chan- 
nel bandwidth provides a justification of 
the receiver diversity, thus significantly 
improving the bit error rate. 
PAUL R. RODRIGUEZ, 
Bothell, WA 

NIKOLA TESLA 
I would like to express my agreement 

with the letter by Alfred Powell in the Feb- 
ruary 1982 issue of Radio -Electronics 
about general public unawareness of 
Nikola Tesla's work. It is a shame that 
more people do not realize how many of 
his discoveries are the root of our day-to- 
day activities. 

There is one thing, though, where I 

can't entirely agree with Mr. Powell. How 
can you link the ideas and inventions of 
Tesla with those of Edison? The two men 
were entirely different, both in their out- 
look and work. As I stated in my letter that 
you ran in the June 1981 issue, Edison 
was concerned with devices; Tesla was 
not. Tesla had no time to work out de- 
vices because he was concentrating upon 
discoveries that proved to be major break- 
throughs in the electronics industry when 
they were put to use. 

The reason why Edison is immortalized 

in American history and Tesla is not is be- 
cause of those many devices that Edison 
brought to fruition-they are used by mil- 
lions in the home. 

Tesla's discoveries also led to things 
constantly used in the home, but his part 
in them is not so apparent as Edison's- 
we all know that Edison worked out the 
practical electric light and the gramo- 
phone, but what do we connect with 
Tesla? Yet Tesla's discoveries were far 
more significant than any of Edison's 
devices. 

As a member of the Tesla Memorial 
Society, I take the subject of Nikola Tesla 
very seriously. It is too bad that so few 
people in the world are aware of how 
great that man was. I feel that, as the 
years pass, more and more people will be- 
come interested in Nikola Tesla. If that 
happens, he will become more of a part of 
American history. 
VINCE MARASCO, 
Linden, NJ 

It would help if admirers of Tesla, like 
you, took the trouble to mention in your 
letters some of the things constantly used 
in the home today that can be traced to 
Tesla's work, rather than just repeating 
what a great discoverer he was. As you 
say, we can pin down easily many day-to- 
day devices that Edison made practical. 
But if Tesla is to become appreciated by 
the public, as we agree that he should be, 
we have to tell people specifically about 
things we owe to Tesla-things that 
people will remember. Editor. 

continued on page 42 
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BBC 
BROWN BOVERI 

GOERZ 
METRAWATT 

Shipping $3.00 

Prices subject to change without notice 

INTRODUCTORY OFFER1 
MA 1H A Professional Tool for only $49.00 

Safety Test Leads $ 7.90 
Case for Meter and Leads $12.00 

Black molded high impact thermoplastic case. 
Large mirror scale, 83mm 
Meter movement: Coil core magnet mounted on shock -proof 

jeweled bearings. Overload protected. 
Dimensions: 92 x 126 x 45mm, Battery AA size 1.5V 
Input impedance: 20k Q/V DC, 4k W V AC 
Accuracy: 3% V DC, 4% V AC 
Measuring ranges 

Voltage Current Resistance Capacitance 

0.15 V dc 50 µA dc 1 0 . . . 1 kf) 2000 . .. 200000 µF 

0.5 V dc 0.5 mA ac/dc 10 0 . . . 10 kf) 200 . . . 20 000 µF 

1.5 V ac/dc 5 mA ac/dc 100 0 . . . 100 kf) 20 . .. 2 000 µF 

5 

15 

50 
150 

500 
1000 

V ac/dc 
V ac/dc 
V ac/dc 
V ac/dc 
V ac/dc 
V dc 

50 mA ac/dc 
500 mA ac/dc 

5000 mA ac/dc 

1 kfl . . . 1 MO 2 . . . 200 µF 

Accuracy: 1.5% V DC, 2.5% V AC MA 2H Current range: 15 A AC/DC j $79.00 
Other specs same as MA1 H 

1 YEAR IMMEDIATE EXCHANGE WARRANTY 

THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-667-2224 

V/St 
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ANNOUNCING 
RADIO -ELECTRONICS 
VIDEO GAME 
CONCERT CONTEST! 
Test your skills! Meet our 
challenge! Compose your own 
electronic musical score from 
the sounds of your favorite TV 
gamne...and win these Kenwood 
state-of-the-art components- 
and more-valued at over 
$10,000 retail! 
That s right! By skillfully orchestrating 
your own home video game sounds 
into a symphonic arrangement, short 
but sweet, and imaginatively editing 
them on a standard cassette tape... 
you can enter RADIO -ELECTRONICS 
Video Game Concert Contest! All 
entries will be judged by a panel of 
industry experts for originality and 
creativity... and the following prizes. 
among o -hers, will be awarded: 

4 Kenwood KV -901 14 -day 
programmable VCR's (list price: 
$1,2C0 each) 
4 Kenwood KVA-502 Audio Video 
Amplifiers (list price: $400 each) 
1 Kenwood KR -1000 Stereo 
Computer Receiver (list price: 
$1,250) 
1 pair of Kenwood LS -1000 
Speakers (list price: $500) 
1 Kenwood DC -20 integrated 
stereo system (list price: $900) 

sets of ten TDK video cassettes 
(ist price: $350 per set) 
Plus _even more valuable prizes 
yet tc be announced! 

HE ., 1-,4-I,[«3 -DIO- ECTR 
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2_1111111111111111111111 
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At CIE,you get 
electronics career 
training 
from 
specialists. 
If you're interested in learning how to fix air 
conditioning, service cars or install heating systems - 
talk to some other school. But if you're serious 
about electronics... even earning an Associate Degree... 
come to CIE -The Electronics Specialists. 

Special Projects Director 
Cleveland Institute of Electronics 

www.americanradiohistory.com



My father always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

"fou shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 
Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool - and want the training it takes 
-to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds-then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 
At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas - and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely ... before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact,depending on the course 
you take, you'll do most of the basic 
things professionals do every day- 
even use a Digital Learning Laboratory 
to apply the digital theory essential 
today to keep pace with electronics 
in the eighties. 

Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take . . 

and pass ... the government - 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics-and it can be a 
valuable credential anytime. 
Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Find out more: Mail this 
card for your FREE 
CATALOG today: 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists-CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine ), 1776 East 17th 
Street, Cleveland, Ohio 44114. 

Pattern shown on oscilloscope screen is simulated. 1.-________.______, 
I CIE 

, 
, 
, 
, 
, 
, 

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

YES ... John, I want to learn from the specialists in electronics - CIE. 
Send me my FREE CIE school catalog - including details about the Associate 
Degree program - plus my FREE package of home study information. 

Print Name 

Address Apt. 

City 

State 71p 

Age Phone (area code) 

Check box for G.I. Bill information: Veteran Active Duty 

Mail today: 
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NEWS SATELLITE/TELETEXT 
GARY ARLEN 

CONTRIBUTING EDITOR 

HOME Controversy continues about a proposed law that could restrict private reception of 
satellite signals. Although the situation seems to change week -by -week, the latest in - 

SATELLITE dications are that an alternative will be proposed so that any restrictions would apply 
LEGISLATION only to "commercial" interception of communications. That would probably mean that 

apartment complexes, hotels, bars, etc., would be prohibited from receiving satellite 
signals, but "backyard" personal users would be exempt. Even people who like that 
compromise are not completely satisfied, though, because it would leave unsettled a 
fundamental question involving the Communications Act's principles of private corm 
mui cations. 

Meanwhile, manufacturers of earth station equipment are rallying to make sure that 
any law that emerges does not include penalties for building satellite -reception de- 
vices. As SPACE, the association representing the private earth -station industry, 
points out, the wording of the proposed law is so vague that "commercial use" could 
be construed to apply to "commercial manufacturing" of equipment. "Under such 
circumstances, who would be willing to manufacture backyard earth stations? SPACE 
asks rhetorically. 

Although the pending legislation involving satellite reception is separate from other 
Capitol Hill activities involving the Communications Act, it could become incorporated 
into the larger issue of revising telecommunications laws. Congress was already 
deeply involved in rewriting the 48 -year -old Communications law-but now the changes 
soon to take place in the Bell System have accelerated interest in a sweeping revision 
of that law. Because of that increasing interest, a number of issues involving satellite 
communications could work their way into those revisions of the Communications 
Act during the coming months. 

THE HBO Home Box Office has plans to scramble its pay -TV satellite programming signal-pos- 
sibly by the end of this year. Hoping to prevent private earth -station owners from 

SCRAMBLE IS ON seeing HBO programs, the company will spend up to $5 million to give decoders to all 
cable systems using their service. The digital encryption system will include an in- 
dividually addressable feature permitting HBO to control the decoding devices from a 
central point and to change the encryption/decoding patterns as often as necessary. 
According to HBO, the coding system is tamperproof because it depends on the code 
being used. Duplicating the electronics in the decoder will be useless without also 
knowing the code that is in use. 

At the time HBO announced the encoding plan, it hadn't decided on which encryp- 
tion technology to use. It was debating between several cable/satellite coding devices 
and those made for military electronics. HBO also has plans to encode its audio sig- 
nal-with an eye toward putting in place a digital transmission system that can be 
used for higher -quality digital stereo sound at a future time. 

It's hard to tell yet whether HBO's plan to encode its satellite transmission will cause 
other satellite programmers to do the same thing. The growing number of private 
earth stations is beginning to concern a great number of movie producers and other 
software suppliers. Efforts by SPACE and others to encourage HBO to permit private 
dish -owners to pay for a reception license are falling on deaf ears; HBO has repeatedly 
claimed that it has no interest in becoming involved in the retailing of programs direct- 
ly to individual owners of private earth -stations. 

AROUND THE Intelsat has added a new full-time TV service to its network, permitting worldwide 

SATELLITE TV networking to more than one member user of the service at the same time. The new 
video networking arrangement also means that Intelsat users can sign up for short - 

CIRCUIT term video services instead of the previous two-year minimum contract. That avail- 
ability of short-term video services is a factor that should encourage an increase in 
specialized video satellite transmissions. 

SPACE (the Society for Private and Commercial Earth Stations), the association 
representing satellite users, is planning its first -ever SPACE Trade Show in Omaha 
during the second week of August. Details are available from the group at 1920 N 

Street NW, Suite 510, Washington, DC 20036 R -E 
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TOT ORDER -11: 5-360 C,; 

The Link from Panasonic. 
The portable computer that lets you take the advantages 

of an office computer anywhere you go. 
The Link. 
It's the next 

major business 
tool because it's a 
full -logic computer 
that's fully portable. 

By itself, it can perform a wide 
variety of sophisticated comput- 
er functions because it can store 
4K bytes of information. Equally 
important, it can link you to the 
information and brainpower of 
your main office computer- 
wherever you go. You can program 
in Microsoft Basic°Yet it's easy to 
operate, even if you've never 
worked with a computer before. 

Imagine. Using just The Link, 
anyone in the field, the plant or on 
the sales floor-like salesmen, 
managers, engineers or retailers- 
can now answer questions that 
used to mean a trip back to the 
office. A sales engineer, for 
example, types data into The Link 
and gets detailed product infor- 
mation and specs on the spot. 

And The Link is part of an 
entire computer system: By 
adding different optional com- 
ponents, you can create what- 
ever kind of ,computer you need. 
Wherever you need it. 

By adding the telephone 
modem, for 3xample, a salesman 
can put his company's main 
office computer or a data bank 

Exchange information with other computers 
with the telephone modem. ventory, trace 

shipments, enter orders, make 
bids and estimates, and much 
more.. So The Link can make him 
and his office computer much 
more productive. 

By adding the microprinter, 
the salesman gets hard copies of 
information right on the spot-an 
instant record of his transactions. 

By adding the TV adapter, 
he can display information and 
8 -color charts on any color TV 

to work for him 
from any tele- 
phone booth. He 
can check credit 
ratings and in- 

Aelmimmer. .. 

Display information and charts with the TV adapter. 

screen. So he can use data from 
his office computer to develop 
a sales presentation in a motel 
room. And show it on a client's 
video monitor the next day. 

If the salesman needs to 
work with a bigger program and 

The Link. It will change the way the world uses computers. 
CIRCLE 9 ON FREE INFORMATION CARD 

more memory, other optional 
components increase The Link's 
capacity to 52K RAM plus 64K 
ROM. That's more than many 
desktop computers. 

The Link measures only 
9" x 4", weighs only 21 ounces, 

. mmadanata 

e- 1236 .... 

Take The Link and all its components anywhere 
in its slim attaché case. 

and runs on AC or rechargeable 
batteries. 

And it costs only $600.00.* 
That's amazingly small when you 
realize the big change it could 
make in the way you do business. 

r 
Manufacturers suggested price. 

Panasonic Company, Portable Computers 
One Panasonic Way, Secaucus. N.J. 07094 

Please send me information on The Link. 
Please have a salesman call me. 

NAME 

TITLE 

COMPANY 

TYPE OF BUSINESS 

ADDRESS 

CITY STATE ZIP 

PHONE NUMBER 

PL ASE 

Panasonic, 
just slightly ahead of our time RE 

J 
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EQUIPMENT REPORTS 

Hameg HM203 
Dual -Trace Oscilloscope 

CIRCLE 101 ON FREE INFORMATION CARD 

Hameg HM203 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ / VALUE 

1 2 3 9 10 

Q0°' 

MOST TECHNICIANS AND EXPERIMENTERS 
will readily agree that a good oscillo- 
scope is one of the most powerful tools 
you can own. It can be used for a 

variety of waveform measurements, 
and may even he substituted for volt- 
age- and current -measuring devices 
when necessary. Because of its corn - 

pact appearance and apparent flexibility, 
we decided to take a closer look at the 
Hameg HM203 dual -trace oscilloscope. 

The traces can be displayed either 
alternately or in a chopped mode. In 
the chopped mode, the chopping rate is 
120 kHz. Vertical response is down 3 

dB at 20 MHz, and down just 6 dB at 28 

MHz. Vertical deflection varies from 5 

to 20 volts -per -division, in 12 calibrated 
steps, and is accurate to within ±3%. 
The vertical input has an impedance of 
I megohm in parallel with 25 pF and 
can handle up to 500 volts. A ground 
position on the input selector switch 
may be used to prevent stray signals 
from reaching the amplifiers without 
loading the circuit under test. Also, AC 
and DC positions are provided on the 
input selector switch. 

The front -panel vertical -amplifier 
controls are laid out in mirror -image 
fashion, making it relatively easy to be- 
come familiar with the instrument. 

The sweep rate can be selected, from 
0.5 microseconds to 0.2 seconds -per - 
centimeter, in 18 calibrated steps. A 
continuously variable control is also 
provided for fine adjustments of the 
sweep rate. That uncalibrated control 

Reach 
for reliability. 

Solve over 178,000 solid state replace- 
ment problems using 1800 SK and KH types. 
RCA's new Replacement Guide puts the reli- 
able answers at your fingertips. 

From foreign to domestic components, 
RCA simplifies just about any replacement 
application, including integrated circuits, 
high -voltage tripiers, rectifiers, thyristors 
and transistors. The guide uses a conve- 
nient dual numbering system, which 

matches the right SK replacement to your 
consumer or MRO/Industrial needs. For 
example: SK3444/123A. 

Pick up your copy of the 1982 RCA 
SK Replacement Guide. Nothing puts reli- 
ability within easier reach. See your RCA SK 
Distributor, or send a check or money order 
for $2.25 to: RCA Distributor and Special 
Products Division, P.O. Box 597, Woodbury, 
N.J. 08096. 

24 
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will shift the sweep rate up to 200 nano- 
seconds -per -centimeter. An uncali- 
brated x5 magnifier lets you extend the 
sweep to 40 nanoseconds -per -centi- 
meter. 

An input is provided for displaying 
signals on the horizontal axis. The re- 
sponse of the external horizontal input 
is down 3 dB at 2 MHz. 

Automatic and variable trigger levels 
are available for either channel. Posi- 
tive or negative slopes are switch 
selectable. The trigger sensitivity is 0.7 
volts if an external source is selected, 
or 3 millivolts with the internal source. 
Both manual and automatic triggering is 

available. 
A calibrated square -wave generator 

provides a I -kHz reference signal at 0.2 
volts ± 1%. Trace rotation can be cor- 
rected using a front -panel control. 

Any line voltage from 100- to 240 - 
volts AC (50/60 Hz) can be used to 
power the instrument; all internal DC 
operating voltages, including the high 
voltage, are regulated. 

The accompanying operator's manual 
is one of the best we've seen. It is well 
illustrated, and contains technical and 
tutorial information for both use and 
maintenance. 

Our test 
The unit is completely solid-state 

except, of course, for the CRT. As ex- 

pected, the trace came up to full brilliance 
within 30 seconds. Under varying 
ambient temperature conditions (and 
even several days' power -down be- 
tween trials), the trace came on exactly 
at the baseline, requiring no vertical or 
horizontal positioning. 

The blue -white trace was sharp and 
brilliant; it did not show any noticeable 
astigmatism. The X and Y position, as 
well as the intensity and focus of the 
trace could be easily adjusted using 
front -panel controls. 

We found that the x5 magnifiers were 
very useful at higher frequencies, 
where a waveform would normally be- 
come very crowded. 

Trace drift, a common problem with 
many inexpensive oscilloscopes, was 
totally absent on the HM203. Linearity 
of the vertical amplifier showed excel- 
lent accuracy on all ranges. 

Lastly, but an important considera- 
tion. the unit's light weight (13 pounds) 
and compact construction (11 x 6 x 16 

inches) make it easy to move around, 
and easy to use on even the most 
crowded workbench. 

The HM203 sells for $580.00; the 
price includes a x 1 and x 10 switchable 
oscilloscope probe. If you can not find 
the scope locally, it is available from 
the manufacturer: Hameg, 88-90 
Harbor Rd., Port Washington, NY 
11050. R -E 

Japan Radio Company 
NRD-515 

Communications 
Receiver 
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Japan Radio NRD-515 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE 
VALUE 

mmmmm", 
mmmmmmmmm, 
mmmm" mm,,, 

A RENAISSANCE IN SHORT-WAVE LISTEN- 

ing has resulted in the introduction of 
quality receivers at a rate unmatched 
since the 1950's. In those days, the best 
known names belonged to firms such as 

The new 
1982 RCA SK 

Replacement Guide. 

Guide _ 
t 

'' oó só 
Reek. 

a State I,,ao epta ce 
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ep/dC,e 
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SK Replacement R Solid State 
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Hallicrafters, Hammarlund, and Na- 
tional. Those companies are now gone, 
but they have been replaced by others 
such as Kenwood, Yaesu, and Sony. 

You can add Japan Radio Company 
(120 E. 56th Street, New York, NY 
10022) to that growing list of "new" 
manufacturers. That company, famous 
in Japan but relatively unknown here, 
has introduced a high -quality communi- 
cations receiver, the model NRD-515. 

Even at first glance, the receiver's 
sturdy construction and functional 
styling are impressive. The front -panel 
controls are sturdy-not thin plastic. 
On that receiver. detents snap securely 
in place, toggle switches click into posi- 

tion, and the flywheel tuning mechanism 
spins securely on its bearings. 

But the quality does not stop with 
construction and styling. Frequencies 
are displayed on a six -digit, LED read- 
out; the readout is claimed to be ac- 
curate to within 100 Hz. The accuracy 
of the readout is enhanced by an auto- 
matic offset circuit that allows the car- 
rier frequency of an upper- or lower- 
sideband signal to be displayed direct- 
ly-no mental interpolation is required. 
The thermal and mechanical stability of 
the oscillators help assure virtually 
drift -free performance. The frequency 
range is specified as 100 kHz to 30 
MHz. 

PRINT THE WORLD 

See What You've Been Missing! 
Stay in touch with world events, monitor weather, ship 
traffic, and radio amateurs. Connect to your receiver 
and display shortwave radio teleprinter and Morse 
code transmissions with the new receive -only HAL 
CWR-6700 Telereader. 

Receive ASCII or Baudot RTTY 
Six standard RTTY speeds 
3 RTTY shifts for low or high tones 
Adjustable space for fine tuning 
Receive Morse code - 4 to 50 wpm 
16 lines by 36 or 72 character display 
Two page video display 
Parallel ASCII printer output 
Requires +12 VDC and external TV monitor 
One year limited warranty 
Small size (8" x 3" x 12.75") 

Write or call for more details. See the CWR-6700 at 
your favorite HAL dealer. 

HAL COMMUNICATIONS CORP. 
BOX 365 
URBANA, ILLINOIS 61801 217-367-7373 

The tuning mechanism used in the re- 
ceiver is rather unusual. It uses an 
optical encoder to translate visual 
"pulses" from a slotted disc into elec- 
tronic pulses that are used to change 
frequencies. The slotted disc is spun by 
turning the tuning dial. One complete 
rotation of the tuning dial will result in a 
10 -kHz change in frequency. That 10 

kHz is composed of a series of 100 in- 
tegral steps of 100 Hz each, with a fine- 
tuning control used for the frequencies 
between steps. Because of that scheme, 
tuning across a band consists of a series 
of abrupt frequency shifts, although if 
the BFO is on (for SSB reception, etc.) 
it shoulds more like someone sliding a 
hand across a piano keyboard. In any 
event, it may take a little getting used to. 

As with most modern frequency 
synthesized receivers, the tuning range 
is divided up into a series of 1 -MHz in- 
crements. Fast tuning within those in- 
crements is done using a UP/DOWN tog- 
gle switch. The switch is used to shift 
the receiver's frequency quickly in the 
direction indicated. Once you get close 
to the frequency you want, the tuning 
dial is used to find the precise setting. 
Incidentally, you can tune above and 
below the limits of each individual in- 
crement simply by holding the toggle 
switch in position. In fact, you could 
tune all the way from 100 kHz to 30 
MHz using just the toggle switch if you 
wished; but that is not recommended. 

Among the receiver's features is a 
built-in noise blanker. It suppressed 
sharp rise -time pulses effectively, pro- 
vided that there was sufficient recovery 
time between pulses. However, it was 
not effective against short -period pulses, 
such as arcing or appliance noise. 

RF bandpass filters eliminate the 
need for a tunable preselector for most 
frequencies; the tunable BFO is used as 
an effective preselector on the 600- to 
1600 -kHz broadcast band. IF bandpass 
tuning, something not often found on 
consumer receivers, is very well de- 
signed here. With it, the user can sfide 
the IF passband across a signal, posi- 
tioning it to reject the greatest possible 
amount of interference. An IF band- 
width control lets you select among 6-, 
2.4-, and 0.6 -kHz bandwidths; an auxil- 
liary position on that control is for any 
user -installed filter. Selectable AGC 
allows for fast, slow, or no AGC at all. 

The owner's manual that comes with 
the unit is quite comprehensive. It in- 
cludes detailed operating instructions, 
technical information, maintenance 
procedures, and alignment instructions. 

The memory unit 
For the ultimate in convenience, 

you'll want to investigate the optional 
model NDH-515 "memory unit." The 
unit can store up to 24 frequencies. 

Using the memory unit is easy. To 
enter a frequency, simply tune the re - 
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Now there's a . 
hand-held DMM 
tough enough to withstand acciden- 
tal drops, destructive environments, 
and input overloads- and still give 
you superior Beckman performance. 

The HD -100 from Beckman 
is drop -proof, sealed against contam- 

ops 
roof 

ination, and packed with overload 
protection. You won't find a more 
rugged meter inside or out. 
Drop -proof 

Constructed of double -thick 
thermoplastics, the HD -100 resists 
damage even after repeated falls. 
All components are heavy duty and 
shock mounted. 
Water- and 
contamination -proof 

The HD -100 is designed to keep 
working even around dirt, heavy 
grime and moisture. 

The special o -ring seals, 
ultrasonically -welded display window 
and sealed input jacks protect the 
internal electronics of the HD -100 
from any source of contamination. 
The HD -100 is sealed so tightly, it's 
even waterproof. 
Accidental overload 
protection 

All voltage inputs are protected 
up to 1500 Vdc or 1000 Vrms. Cur- 
rent ranges are protected to 2A/250V 
with resistance ranges protected 
to 600 Vdc. Transient protection 
extends up to 6KV for 10 micro- 
seconds. 

More meter for 
the money 

For starters you get 2000 hours 
of continuous use off a common 9V 
transistor battery. You can run 
in -circuit diode tests and check con- 
tinuity. You even get a one year 
warranty. 

The 0.25% basic volt dc accu- 
racy HD -100 serves you with 7 func- 
tions and 29 ranges. With one simple 
turn of the single selector switch, 
you can go directly to the function and 
range you need. There's less chance 
of error. 

Feature for feature you can't 
find a more dependable meter priced 
at just $169 (U.S. only). 

To locate your nearest distrib- 
utor write Beckman Instruments, Inc., 
Instrumentation Products, 2500 
Harbor Boulevard, Fullerton, CA 
92634 or call (714) 993-8803. 

BECKMAN 
CIRCLE 13 ON FREE INFORMATION CARD 
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ceiver to the frequency you want, set 
the CHANNEL dial on the memory unit 
to the channel you wish to assign the 
frequency to, and press the unit's 
MEMORY button. When you recall the 
frequency, the channel is displayed by 
the memory unit, and the frequency by 
the receiver. 

Finding fault with an outstanding re- 
ceiver such as the model NRD-515 is 
difficult, but there were a few minor 
shortcomings. The noise blanker would 
be more effective if it suppressed ap- 
pliance noise. The pulses from the 
optical encoder caused distracting 
noise over some frequencies -12-18 
MHz-during tuning. Although an ac- 
cessory speaker is available, including 
a built-in one would have been de- 
sirable. In addition, there are brief 
dropouts as the receiver is tuned beyond 
the increment it is set for. Finally, the 
audio -gain control does not cut the 
sound off completely when it is turned 
fully counterclockwise. But those faults 
are insignificant when compared to the 
overall performance of this receiver. 

The model NRD-5/5 communications 
receiver has a suggested retail price of 
$1395.00; the price of the model NDH- 
5/5 memory unit is $249.00. The match- 
ing speaker sells for $49.95. All are 
available from Universal Amateur 
Radio, Inc., Department B, 1280 Aida 
Drive, Reynoldsburg, OH 43086. R -E 

Metrawatt MA -3D 
Digital Multimeter 

Metrawatt MA -3D 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

Mai 
JIMM 
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EARLIER THIS YEAR WE REPORTED ON A 

new line of test equipment, the BBC- 

Georz-Metrawatt line. Made in Ger- 
many, they're now being sold in the 
U.S. by BBC-Metrawatt-Goerz, 165 

Fieldcreast Ave., Raritan Center, Edi- 
son, NJ 08837. The new one is the 
model MA -3D. It's a digital; the first 
one, exactly like it on the outside, was 
an analog meter. The same design is 
used for both; a hinged case with read- 
out on the cover. When closed, that 
protects not only the readout but all 
controls as well. Flat, it's very com- 
pact, and would go into a caddy very 
easily. Powered by a single 9 -volt rec- 
tangular battery, the lid serves another 
purpose; when it's closed, a stud hits 
the on -off switch and turns it off. An 
AC adapter is available; when that is 
used, the panel switch is bypassed and 
it's on all the time. Battery life is very 
good, due to low -current design and 
use of IC's. 

The MA -3D has a total of 25 mea- 
suring ranges, on AC volts, DC volts, 
AC or DC current, and resistance. The 
cover of the case can be adjusted easily 
to give the best viewing angle for the 
readout. That is an LCD type, with nice 
big digits. It uses the now -familiar "2" - 
based scale in which each range reads 
up to 1.999 and the decimal point auto- 
matically adjusts itself to tell you what 
range you're on. The display features a 
3.5 digit readout; overrange is shown 

continued on page 32 

GET THE SAME VIDEO TRAINING 
THE PEOPLE AT SONY GET 

Now you can be trained by Sony even if you 
aren't employed by Sony. 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel. 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
cameras,VTR's, and other video products. 
As professionally as Sony does. 

The tapes are pro- 
duced entirely by 
Sony and contain 
up-to-the-minute 
information. They 
communicate clear- 
ly and simply. And 
some of them are 
even programmed for 
interactive learning. 

And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W Artesia Boulevard, 
Compton, California 90220. 

Or call (213) 537-4300. 
Of course, there's no 

obligation. Except the 
obligation you have to 

yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest -growing, 
most lucrative fields. 

CIRCLE 23 ON FREE INFORMATION CARD 

SONY 
Video Communications 

Sony is a reg. trademark of Sony Corp. 
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Now, a mini -scope with the features 
most wanted by field engineers! 

B&K-PRECISION'S new Model 
1420 is a good example of what can 
materialize when a company listens well. 
This new 15MHz dual -trace mini -scope 
was designed by B&K-PRECISION 
engineers from a clean sheet of paper 
to respond to the special needs of field 
engineers ... a mini -scope with 
lab -scope features. 

So small in size (4.5"x8.5"x12'), 
the 1420 easily fits into a standard 
attache case with plenty of additional 
storage room for a DMM, tools and ac- 
cessories. For use in any environment, 
the 1420 can be powered from an AC 
line, 10 to 16VDC or an optional internal 
battery pack. Unlike some competitive 
mini -scopes, adding a battery pack will 
not add to the size of the slim 1420. 

The rugged 1420 features dual -trace 
operation and an honest 15MHz re- 
sponse. In addition, its smooth roll -off 
provides useful response to 20MHz. 

An efficient rectangular CRT displays 
waveforms with high brightness for 
good readability under all field service 
conditions. 

Too many field -service mini -scopes 
sacrifice features and performance for 
compact size, handicapping the field 
engineer. The new generation 1420 has 
overcome these problems. In spite of its 
small size, the 1420 has eighteen sweep 

:4KPRECISION 

ranges that span from 1 µS/div. to 0.5S1 
div. in a 1-2-5 sequence; variable be- 
tween ranges. Sweep magnification is 
X10, extending the maximum sweep 
rate to 100nS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. For added ease of 
use, automatic selection of chop and 
alternate sweep modes is provided, as 
is front -panel X -Y operation. 

The new 1420 mini -scope comes 
complete with two 10:1/probes and is 
available now from your local B&K- 
PRECISION distributor. Available 
options include carrying case and 
probe pouch. 

To receive a free 16 -page color 
brochure describing the 1420 and 
the complete B&K-PRECISION 
oscilloscope line, call toll -free, 
(800) 621-4627 
(312) 889-9087 in Illinois. 

DYNASCAN 
CORPORATION 

6460 W. Cortland Street Chicago, IL 60635.312/889-9087 
International Sales, 6460 W. Cortland Street, Chicago, IL 60635- Canadian Sales, Atlas Electronics, Ontario 

CIRCLE 10 ON FREE INFORMATION CARD 
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PHILIPS 

KEITHLEY 

TRIPLETT L 
LEADER Non -Linear Systems 

FLUKE DIGITAL MULTIMETERS 

Two New 41/2 -Digit Handheld 
DMM's from Fluke 
Wideband True RMS AC 
Measurements (100 kHz - 
8060A, 30 kHz -8062A) 
0.04% Basic DC Accuracy 
(8062A = 0.05%) 
Full Range Capability 
(200 µA, 200 mV, 20012 ranges) 
Autoranging MS2 to 300 MSl 
Relative (Offset or Zero) Mode 
Audible and Visual Con- 
tinuity Indicators 

$349. 8060A 

Frequency Measurement to 
200 kHz, 0.01 Hz Resolution 
to 200 Hz, 1 Second Re- 
sponse Time (8060A only) 
dBm Referenced to 600 9 
(8060A only) 

((Relative 
dB measurement 

onl 
CBond ctance (8060A only) 
Separate Constant Current 
Source Diode Test 
Self Diagnostics 

$279. 8062A 

Display: 41/2 digit duplex LCD (19,999 count) 
A/D Converter: Dual slope converter, autozero, autopolarity. 
Conversion: TRMS, AC coupled 
Display Annunciators: BT, low battery indication. 

REL, relative reference mode activated. [8060A: (k)Hz, fre- 
quency function activated. dB, dB function activated.] ->- 
continuity activated.))), continuity tone activated.-,continuity 
detected indicator. 
Temperature: 0° to +50°C operating, -35° to +60°C storage. 
Temperature Coefficient: (0° to +18°C or +28° to +50°C)° .1 
times the applicable accuracy specification per degree C plus 
the initial +18° to +28° specification. 

THESE 1981 B&K OSCILLOSCOPES 
ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 

mapP4KPRECISION 

1479A Dual -Trace 30 MHz 

1477 Dual -Trace 15 MHz 

1432 Dual -Trace 15 MHz Portable 

1476 Dual -Trace 10 MHz 

1466 Single -Trace 10 MHz 

1405 Single -Trace 5 MHz 
1420 Dual Trace 15 MHz Portable 

CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 

New Low Distortion Function Generator 
MODEL 3010 

Generates sine, square and triangle 
waveforms 

Variable amplitude and fixed TTL square - 
wave outputs 

0.1 Hz to 1 MHz in six ranges 

Push button range and function selection 

Typical sine wave distortion under 0.5% 
from 0.1 Hz to 100kHz 

Variable DC offset for engineering 
applications 

VCO external input for sweep -frequency 
tests 

4DATA PRECISION 
Model 938 

01%, 31/2 -Digit, LCD DIGITAL 
CAPACITANCE 

METER 

$219 

WIDE RANGING - from 199.9 pF full scale 
(0.1 pF resolution) up to 1999 yF full scale, h 
eight ranges...virtualy every capacitance you'll 
ever need to ire. 
FAST AND EASY 10 USE - Direct readirx, 
pushbutton ranges. Just pug in and read. 

EXCEPTIONALLY ACCURATE - provides 
±0.1% basic accuracy. 

TOUGH AND COMPACT - Built to take rough 

usage without loss of calibration accuracy. Fits 

and goes anywhere; takes -very little bench 
space: always handy for quick capacitance 
checkout, matching, calibration, and tracking. 

PORTABLE - Palm -sized, lightweight operates 
up to approximatey 200 hours on a single W 
alkaline battery. 

EASY READING - big, clear, high -contrast 

3Y digit LCD display, a full 0.5- high, reaneile 
anywhere. 

VALUE PACKED - Outstanding measurement 
capability and dependability. Outperforms DC 

timecorstant meters and even bridges costing 
2 to 5 times as much. 

RELIABLE - warranteed for 2 full years. 

80MHz Counter with Period Function 

Call For Our Price 

MODEL 1820 
5Hz to 80MHz reading guaranteec- 
100MHz typical 

Period measurements from 5Hz 
to 1 MHz. 

Period average, auto and manual 
positions 

One PPM resolution 

Totalizes to 999999 plus overflow 

Elapsed time measurements from C 

to 9999.99 seconds plus overflow 

One-megohm input resistance 

Bright 43" high LED readouts 

We carry a full line of multimeters, oscilloscopes, 
frequency counters, audio and RF generators, 
power supplies and accessories. 

Just call our Toll -Free number and one of our 
experts will answer all your questions about test 
equipment. 
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liP+K PRECISION (HITACHI 

InDATA PRECISION 
FLUKE 

NEW 
NOW 

AVAILABLE 
HITACHI 

1.111111111111111111111111113111111111111111 

V209 20 MHz, Dual Trace, Portable, 
Complete with built-in Battery Pack. 

V509 50 MHz, Dual Trace, Dual 

Time Base, Portable (Battery pack 
optional). 

HITACHI SAVE UP TO $500 

V -151B 15 MHz Single Trace 

V -152B 15 MHz Dual Trace 

V-202 20 MHz Dual Trace 

V-301 30 MHz Single Trace 

V-3028 30 MHz Dual Trace 

V-352 35 MHz Dual Trace 

V-5508 50 MHz Dual Trace, 

Dual Time Base 

V-1050 100 MHz Dual Trace, 

Dual Time Base 

Call For 
Special 

REBATE OFFER 

KEITH LEY 
Model 169 
BENCH/PORTABLE DMM 

31/2 Digit liquid crystal 
display 

0.25% basic accuracy 
26 Ranges 

$189.00 

I . 

L -A.-_. 

VIZ kin HICKOK 

DORIC 

$125. 

KEITH LEY MODEL 130 
DIGITAL MULTIMETER 

DC VOLTAGE 
RANGE ACCURACY 

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

AC VOLTAGE 

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

DC CURRENT 

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

AC CURRENT 

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

RESISTANCE 

2004, 2k4, 20k4, 200k4, 20M4 .5% 

PORTABLE 
OSCILLOSCOPES 
BATTERY OPERATED 

Non -Linear Systems 

Call For Our Prices 

MS -215 

Dual Trace 15 MHz 

MS -15 

Single Trace 15MHz 

MS -230 

Dual Trace 30MHz 

New Sweep/Function Generator 
ijikrPREC/S/ON 

MODEL 3020 
Four instruments in one 
package-sweep generator, func- 
tion generator, pulse generator. 
tone -burst generator. 

Covers 0.02Hz-2MHz 
1000. 1 tuning range 

Low -distortion high -accuracy 
outputs 

Three -step attenuator plus 
vernier control 

Internal linear and log sweeps 
Tone -burst output is front -panel or 
externally programmable 

TOLLFaEEHOT LINE 

4 
THE TEST EQUIPMENT SPECIALISTS 

_223-3 47 g0ADVA 
54 WEST 45th STREET, NEW YORK N Y 10036 212 687 2224ELaFC 
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In general, spring reverbs don't have the 
best reputation in the world. Their bassy 
"twang" is only a rough approximation of 
natural room acoustics. That's a pity because 
it means that many people will dismiss this 
exceptional product as "just another spring 
reverb". And it's not. In this extraordinary 
design Craig Anderton uses double springs, 
but much more importantly "hot rod's" the 
transducers so that the muddy sound typical 
of moss springs is replaced with the bright 
clarity associated with expensive studio 
plate systems. 

Kit consists of circuit board. instructions. 
all electronic parts and two reverb spring 
units. User must provide power (±9 to 15 v) 
and mounting (reverb units are typically mounted away from the console). 

CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 9AM to 5PM CST MON-FRI 

DIRECT INQUIRIES TO 

RNA Electronics, Inc. 
Dept 6 n 1020 W Wilshire By Oklahoma City. OK 73116 1405 843-9626 rI Send the 6740 REVERB KIT $59.95 plus 1 

shipping (s3) enclosed or charged. 
I I Send Free Catalog 

I name I 

Iaddress 
I 

Lity state zip J 
CIRCLE 43 ON FREE INFORMATION CARD 

EQUIPMENT REPORTS 

continued from page 28 

by a readout of "1" with a decimal 
point. That is also the "open" indica- 
tion when checking resistance. Polarity 
switching is automatic. No sign, posi- 
tive voltage; minus sign, negative 
polarity. Low battery -voltage is shown 
by the appearance of a small arrow 
above the minus sign on the readout. 

AC and DC voltages start at 200 mV 
and go up to 650V maximum in five 
ranges. Current ranges for AC or DC 
start at 2.0 mA and go up to 2A. A 
separate 10 -amp range is provided along 
with a separate jack on the side of the 
case. Resistance starts at 2,000 ohms 
and goes up to 20 megohms. Accuracy 
is 0.25% for DC volts. 

All ranges are well -protected by fuses 
and internal protective circuitry, in- 
cluding thermistors, zener diodes, and 
so on. The 10 -amp range does not have 
fuse protection. However, it will with- 
stand currents up to 20-amps-but for 
not more than 30 seconds! The DC volt- 
age ranges are designed to take over- 
loads up to 260 volts (and that is on the 
200 -mV range!) and the other ranges 
will take 780 volts. AC ranges will take 
voltages up to 250 volts on all ranges. 
Even the ohmmeter is protected against 

accidental application of up to 250 
volts. (The manufacturer says that, but 
so far I've never had the intestinal forti- 
tude actually to try it!) 

To go back to the folding case for a 
moment, that is a neat and practical de- 
sign. The workmanship looks very 
good, and the cover stays right where 
you set it (Incidentally, the case was 
designed by Porsche. If you buy one, 
you can tell your friends casually that 
you just got a new Porsche!) The panel 
design is uncluttered; there's only one 
thing on it: the RANGE/FUNCTION selector 
switch. 

Well...there are two, if you count the 
ON-OFF switch, which is a little rocker 
switch down in the lower right corner. 
The front panel is solid black with 
white markings that are easy to read. 
Test leads plug into a row of jacks, 
plainly marked on the panel, on the 
right side of the case. The case can be 
closed without unplugging the leads. 
The protective fuse is also here, be- 
tween the + and the 10A jacks. 

The test leads are model KS -/7 and 
are contructed of heavy wire, with cor- 
rugated grips on the handles, and a pro- 
tective collar at the end. The probe has 
a sharp -pointed banana tip, and if you 
want to check components with thin 
leads, just slip them inside the springs 
of the banana clips. The instrument -end 

continued on page 103 

137 new RCA flameproof 
metal resistors. 

Now... 
780 Types 
For More Applications 
With values from 0.1 ohm to 22 megohms, RCA Flameproof 
Metal Resistors cover the great majority of resistor 
replacement needs in TV, video, and industrial servicing. 

Can replace composition , carbon film, wire -wound 
and other metal types. 
Tolerance ratings of ± 2% on most values. Ratings of 

1/4, t/z, 1 and 2 watts. 
Get your RCA Flameproof Metal Resistors in convenient, 
colorful packages from your RCA Distributor today. Or, for 
further information, write: RCA Distributor and Special 
Products Division, 2000 Clements Bridge Road, Deptford, 
N.J. 08096. Attn: Sales Promotion Services. 

RC,' Flameproof 
Metal Resistors 
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ADVANCE IS PROUD 
TO INTRODUCE 

The e> HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 

Are Backed by 
A Two -Year Warranty 

V-202 & V352 
20MHz & 35MHz DUAL TRACE 

OSCILLOSCOPES 

1. SquareeT with intern 
(illumined scat 

2. High -accuracy voles and time axis 
set at ± 3% (certi 1 at 10° to 

5°C 
e, 

3. High-sensityity lmV/div ` 

4. Low drift cz cd 

5. Dynamic range 8 div. 

6. TV sync-sepaglor cirot`tt 
`aDa 1 

7. Built-in signalde4.0¡ne (V-352) 

8. X -Y operation 

9. Sweep -time magnifier (10 times) 

10. Trace rotation system 

11. Fine -adjusting, click -positioning function 

ADM 
ELEC 

master charge 

THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 
800-223-0474 VISA 

AT LAST A 100MHz OSCILLOSCOPE 
WORTH WAITING FOR 

WITH NO WAITING 

CALL FOR 
INTRODUCTORY 

OFFER 

HITACHI 
100MHz 

OSCILLOSCOPE 
MODEL V-1050 

20kV CRT supply 
Large, bright 8 x 10 cm screen 
Four -trace operation (Chl, Ch2, A trigger, B trigger) 
High sensitivity500 uV/div (5MHz) 
High accuracy ± 2% (+ 10°C to 35°C) 
Alternate timebaeogn 
Full TVt e+hg ( 

C R.T. 

Type 
Hitachi 150BNB3 rect 
metal backed 

VERTIC 

Bandwidt i-- ime 
DC to at le 00MHz and rise time 3.5ns or less. ft14 to at least 5MHz and rise time 
7Ons or less at 10 X magnification. Lower -3db pointrK coupling 10Hz or less. lox 
probe: 1Hz or less. 

o l 
Ieal h type tube +ye 20kV acceleration potential and 

Channels) 7 

IN STOCK FOR 
IMMEDIATE DELIVERY 

HORIZONTA tTION im (Q 

control 
to e 

steps 
in 23 calibratedsteps, 5 mince. Uncalibrated continuous 

control between 1: < 2.5 
` 

1 
Time Base B 
20ns/div. to 50ms/div. ' 2 calib ed steps 1-2-5 sequence. lox mag extends fastest 
sweep rate to - 
Calibre .i ay 

in ca ibrated control between 0.5 and 10x time base A setting. 

V -550B 50MHz, DUAL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 

-der ,>.-w 
SFe) ® 

Large, Bright 8 x 10cm Screen 
High Sensitivity lmv/div 
(10MHz) 
5 ns/div Sweep Rate 
3rd Channel Display 
(Trigger View) 

Delayed sweep 
permits 1,000 X 
Magnification 

Variable Hold -off 
Circuitry Facilitates 
Pulse Measurement 

Variable Trigger 
Hold -off 
Full TV Triggering 
Single Sweep 
Automatic Focus 
Correction 

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 
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STATE OF SOLID STATE 
Advances in IC -timer technology 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 

THE 555 INTEGRATED -CIRCUIT TIMER IS 

probably the most popular and widely 
used IC since the development of the 
709 and 741 op -amps. Numerous appli- 
cations for this device have appeared in 
nearly all contemporary electronics 
magazines and in several books devoted 
entirely to the 555. The device can be 
used in the monostable mode as a timer, 
or as a free -running multivibrator when 
operated in the astable mode. The 
theory of operation and a number of ap- 
plications for that versatile semicon- 
ductor device were covered in-depth in 
the February, March, and September 
1976 issues of Radio -Electronics. 

Now, Exar Integrated Systems (750 
Palomar Avenue, Box 62229, Sunny- 
vale, CA 94088) has introduced the 
more sophisticated XR-2243 Micro - 
power Long -Range Timer; a device that 
can easily surpass the 555 -family of IC's 
in versatility, and popularity among 
electronics hobbyists and experimenters. 

That device is a monolithic timer/ 

TIME BASE RT 

OUTPUT CT TRIGGER RESET 

173-1 I'1 1 I I ' t 

{ 
TIMERASE 

GENERATOR 

BIAS 

POWER 

SHUTDOWN 
CIRCUIT 

CONTROL 
FLIP FLOP 

it STAGE COUNTER 
SECTION 

OUTPUT 
CIRCUIT 

NO .1 

OUTPUT 1 

OUTPUT 
CIRCUIT 

NO.2 

t u i41 
DUTPUT2y GND 

FIG. 1 

TABLE 1-XR-2243 BASIC CHARACTERISTICS 

Parameters 
Supply voltage 
Standby current 
Operating current 
Timebase timing accuracy 
Temperature drift 
Maximum frequency 
Timing resistor RT 

Timing capacitor CT 
Trigger threshold 
Trigger current 
Trigger impedance 
Reset threshold 
Reset current 
Reset impedance 
Power dissipation 

*VTR = OV, VRs = 5V 
**VTR = 5V, VAS = OV 

Typical values 
2.7V min, 15V max 
45-80-250 µA 

750-900---1250 µA 
0.5% 

80-150-300 ppm/°C 
35 kHz 

5K to 10 meg 
.005 µF to 1000 µF 

1.4V 
22 µA 
25K 
1.4V 

22 MA 

25K 
300 mW 

(plastic package) 

Conditions 

Vcc = 2.7* -5-15 V 

Vcc = 2.7** -5-15V 
Vcc = 2.7V** 
Vcc = 5-15-8V 

VAS = OV, VTR = 2V 

VTR = OV, VRs --- 2V 

controller capable of producing time 
delays ranging from microseconds to 
days. The functional diagram for the 
XR-2243 is shown in Fig. I and the 
basic schematic diagram is shown in 
Fig. 2. (Compare these circuits with the 
555 -timer IC's block diagram and sche- 
matic that appears in the February 1976 
issue and you'll see some of the ad- 
vances that have been made since the 
555 IC was first introduced.) 

Applications for the XR-2243 include: 
sequential timing, generation of long 
time -delay periods, precision timing, 
and ultra -low -frequency oscillation. Its - 
current drain is extremely low-less 
than 100 MA on standby and less than 1 

mA during normal operation. Those 

# RT 
e 

R1. 

JRZ, 

70-* 
-- 

CT 

3 

40 

COMPARATOR 

COMPARATOR 

POWER SHUT DOWN 

TIME 
BASE 
FLIP 
FLOP 

BIAS 
CIRCUIT 111 COUNTERS 

CZ 

CONTROL 
FLIP 
FLOP 

OUTPUT 
DRIVE 

CIRCUIT 

OUTPUT 
DRIVE 

CIRCUIT 

T 

50 
Q6 

RESET R 

SET 
(TRIGGER) 

OUTPUT 
DRIVE 

CIRCUIT 

o 
Vcc 

FIG. 2 

minimal current requirements make the 
XR-2243 highly applicable for use in 
battery -powered circuits. The XR- 
2243's basic electrical characteristics 
are listed in Table 1. 

Operation 
The XR-2243 (see Figs. I and 2) has 

three main sections: the timebase gen - 

OUTPUT 

I T 1 

OUTPUT 
TO = 

1024 R C 

Si 

VCC 

E- 
TRIGGER 

RESE 

FIG. 3 

erator, an 11 -stage binary counter and a 
control flip-flop. The timebase genera- 
tor is a relaxation oscillator, whose fre- 
quency and period of oscillation are de- 
terminated by the values of the compo- 
nents of an external R -C network (RT 
and Co that is connected to pin 7 of the 
device, as shown in Fig. 3. 

The timebase flip-flop produces a 

string of clock or timing pulses with a 

period equal to R x C. Those pulses 

34 
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TEK 2200 SERIES 
DUAL TRACE OSCILLOSCOPES 

THE PERFORMANCE/ 
PRICE STANDARD 

Introducing a direct line 
to a 60 MHz Tektronix scope 

built for your bench! 
From the world's most 
respected name in oscil- 
loscopes: a new scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench... at work or home. 

Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 

Now, for the first time, 
Tektronix is offering an ad- 
vanced scope at an un- 
precedented low price- 
and has a direct order line 
that lets you get your order 
processed today! 

The scope: the 2213. 
Its radical new design 
brings you Tektronix 
quality for well below 
what you would pay for 

lesser -name scopes. 
The 2213's practical de- 

sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 

Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic families. 
A complete trigger system 
for digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
do -60 MHz from 10 V/div 
to 20 mV/div. (50 MHz from 

2 mV/div to 10 mV/div). 

Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/div with X10 mag). 
Sensitivity: Scale factors 
from 100 V/div (10X probe) 
to 2 mV/div (1X probe). Ac- 
curate to ± 3%. Ac or dc 
coupling. 
Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 
(Need dual time -base 
performance and timing 
accuracy to ± 1.5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 

ance, positive attachment, 
10-14 pF and 60 MHz at the 
probe tip. 

The price: Just $1100 
complete`. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15 -day return policy and full 
Tektronix warranty. 

Now it's easier than 
ever to get your hands on 
a Tek scope! 
ORDER TOLL -FREE 

800-547-1845 
Ask for Dept. A0120 
(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST 

'Price FO. B., Beaverton, OR. 

Copyright©1982 Tektronix, Inc. All rights reserved. 121 

Téktronix 
f:(1MMI r rED TO EXCELLENCE C z 

In 

CO 

35 

www.americanradiohistory.com



(available at pin 8) are internally fed to 
an 11 -stage binary counter. For a given 
R x C product, the counter produces 
(at output pin 3) an output -delay pulse 
of 1024 x R x C. Cascading two XR- 
2243's produces a total time delay of 
10242xRxCor1,048,576xRxC. 
Similarly, cascading three stages will 
produce a 10243 x R x C time delay. 
Thus, we see that by simply cascading 
timer stages, we can achieve delays of 
days, weeks, months, and even years. 
For example, a controller for time-lapse 
photography applications can be de- 
signed around just a single XR-2243 
timer. 

The first and last counter stages drive 

output transistors that are capable of 
sinking 10 milliamperes. The second 
output pin (pin 2) delivers a squarewave 
with a period of 2 x R x C during the 
timing interval. 

The third section of the timer IC is 
the control flip-flop. That circuit resets 
each counter stage in the XR-2243 to a 
logic -1 level and starts the timebase 
generator when a positive -going trigger 
pulse is applied to the SET (TRIGGER) pin. 
That section also activates a shutdown 
circuit when the timing cycle is com- 
pleted, or when a positive -going reset 
pulse is applied to pin 5. When power is 
shut off, bias voltages are removed 
from the timebase generator and the 

ii111MIa, 

Videotex'82 
bites the big apple 

Videotex - the collective term for the new mediums of viewdata and 
teletext - it is already sweeping the world. This will be America's first 
major conference and exhibition directed at this billion dollar industry. 
,ollThe conference will bring together leading experts from around the 

world to share their views and experiences. Particular emphasis 
will be placed on the U.S. and Canadian scenes where the vast 
home markets are targeted for early and high growth. 

The exhibition will include displays trom national and 
commercial networks, systems vendors, peripherals 

manufacturers and service providers 

New York Hilton June 28-30 1982 
Videotex Telecoms 
Videotex and unrelated information services impose unique 
network requirements, The conference will consider the wide 
range of alternatives now emerging for videotex telecoms 
including telephone, cable TV, satellite and microwave links along 
with likely hybrids. It will evaluate the operation, application and 
economics of gateways to private database and explore the 
interworking features of various national systems. Speakers from 
the U.S., Canada and Germany will discuss these issues and 
various national network applications. 
For conference details clip your business card to this 
advertisement. For exhibition information telephone immediately 
-a space can be reserved awaiting your written confirmation. 

Appointed North American agent for Videotex '82: 
Meeting Systems Inc. 286 Fifth Avenue, New York, NY 10001. 
Phone: 212-563 1000. 

(Daum 
Online conferences Ltd., Argyle House, Northwood Hills, 
Middlesex, HA6 1TS, U.K. Phone: Northwood (09274) 28211 
Intl phone: 44-9274 28211 Telex: 923498 

counters. Standby power drops to the 
microwatt range with a typical supply 
current around 85 uA when Vcc is 5 
volts. 

Figure 3 shows the two basic modes 
of operation for the XR-2243. In the 
monostable mode-as used for time - 
delay and timing applications-the out- 
put terminal (pin 3) is connected to the 
RESET pin (pin 5) through an external 
resistor. The circuit is triggered by a 
positive -going pulse applied to pin 6. 
The last counter output goes low as the 
first timing pulse is fed through from 
the timebase generator. The pin -2 out- 
put remains low until after the 1024th 
timing pulse has passed. 

After the 1024th timing pulse, the 
output goes high, delivering a positive - 
going pulse to pin 5. That positive -going 
pulse terminates the timing cycle and 
resets the circuit. The time interval be- 
tween the set and reset actions is 1024 
x R x C. During the timing interval, 
the timebase generator produces, at pin 
2, a squarewave output with a period of 
2 xRxC. 

In the astable mode, the output at pin 
3 is not connected back to the RESET 
pin. A trigger pulse on pin 6 starts the 
timer. That timer continues to operate 
in the free -running mode and produces. 
at pin 8, a squarewave with a frequency 
that is 1/2048th of the timebase-gen- 
erator frequency. R -E 

ATTENTION 
TECHNICIANS 
ARE YOU TIRED 

of being 
"only a serviceman" 

or 
"just a technician"? 

THE LETTERS "CET 
AFTER YOUR NAME SPELLS 

"PRIDE" 

TRY IT. 
Take pride in 

4 your profession- 
Decide to be a CET 

CERTIFIED 1: 
,fr, 

For information about: - exam dates; 
requirements; _study guides; 

other 
Send to: NESDA/ISCET 

2708 W. Berry St. 
Fort Worth, TX 76109 

(817) 921-9101 

Name 

Address 

City St. Zip 
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THE $595* 
SMART TERMINAL 

The Heath 19 Smart Video Terminal gives you all the 
important professional features you want in a ter- 
minal, all for under $600`You get the flexibility you 
need for high-speed data entry, editing, inquiry and 
transaction processing. It's designed to be the back- 
bone of your system with heavy-duty features that 
withstand the rigors of daily use. 
Standard RS -232C interfacing makes the 19 com- 
patible with DEC VT-52 and most computer systems. 
And with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 
partner for you. 

Completely ad- 
dressable blinking 
cursor lets you 
edit anywhere on 
screen. 

Complete ASCII 
character set includ- 
ing upper case, 
lower case with 
descenders, and 
special graphic 
symbols. 

80 character by 24 
line format, plus 25th 
line for operator mes- 
sages and prompts. 

Professional 
quality keyboard, 
standard type- 
writer layout, 72 
keys, including 
12 special function 
keys. 

Reverse video by 
character lets you 
emphasize words, 
phrases or paragraphs. 

SAW MOUE; 
CKN PFCFIPiS 
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Sold through Heathkit Electronic Centerst nationwide 
(see your white pages for locations). Stop in today 
for a demonstration of the Heath 19 Smart Video Termi- 
nal. If you can't get to a store, send for the latest 
Heathkit® Catalog. Write Heath Co., Dept. 020-904, 
Benton Harbor, MI 49022. 

HEATH/ZENITH 

Your strong partner 

High resolution CRT 
gives you sharp, easy - 
to -read image, reduces 
eye -strain. 

»JUOMEO FP PING FOWLS 

'In kit form, F.O.B. Benton Harbor. MI. Also available the completely assembled Zenith Z-19 
at $895. Prices and specifications are subject to change without notice. 

CIRCLE 4 ON FREE INFORMATION CARD 

Z-80 microprocessor - 
control makes the 19 
capable of multitude of 
high-speed functions. 
It's the only terminal 

/with ROM source code 
readily available. 

Insert and delete 
character or line plus 
erase to end of line 
and end of screen 
make the 19 ideal 
for sophisticated 
editors like WORD- 
STAR. 

Cursor and 
special functions 
are accessible 
by keyboard or 
computer, using 
either DEC VT-52 
or ANSI Standard 
protocols. 

Keypad in 
calculator format 
permits fast, 
easy entry of 
numeric data. 

tHeath Company and Veritechnology Electronics 
Corporation are whollly-owned subsidiaries of Zenith 
Radio Corporation. The Heathkit Electronic Centers 
are operated by Veritechnology Electronics Corporation. 
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LOWEST SCOUNT 
WE WILL BEATANYADVER1ISED PRICE 
This offer applies only to terns in this ad. Ad showing advertised price must accompany your order. 

CRT 
Restorer 
Analyzer 

With High Speed Multiples Technique 

Model 467 
Restores color and B/W 

picture tubes like new! Uses the 
most powerful restoration 
method known with minimal 
danger to the CRT. Exclusive 
multiplex test technique 

Portable Digital Capacitance Meter 
Model 820 

Measures capacitance from 
0.1 pF to 1 Farad. Resolves 
to 0.1 pF. 10 ranges for ac- 
curacy and resolution. 4 digit 
easy to read LED display 

0.5% accuracy. Special 
lead insertion jacks or banana 

Sweep/Function 
Generators 

Model 3015 
Frequency' 2 Hz to 200 kHz, 

in 3 ranges. Outputs: Sine, 
square or triangle Variable 
Amplitude. 15 V p -p, open cir- 
cuit; 7.5 V p -p into 600 ohms. 

Pulse Output: Fixed amplitude 
TTL level, logic high greater 
than 3 volts. Accuracy: ±5% 

$230. 
Model 3025 

Frequency. 0.005 Hz to 
5 mHz m 7 ranges. Outputs. 
Sine, square, triangle or haver - 
sine. Variable Amplitude: 20 V 

p -p, open circuit. 10 V p -p, into 
50 ohms Accuracy ±5%F.S. 

$382.50 

Model 3030 
Frequency: 0.001 Hz to 5 

mHz in 8 ranges. Outputs: 
Sine, square, triangle. pos/neg 
square, pos/neg ramp. Vari- 
able Amplitude: 20 V p -p, open 
circuit; 10 V p -p, into 50 ohms. 

Accuracy. ±11.5%. setting 
+1% F.5), 0.001 Hz to 1 mHz: 
t(2% setting +2%F.S.),1 mHz 
tp5mHz. 

547. 
Four Instruments 
in One 

Model 3020 
Four instruments in one pack- 
age- sweep generator, function 
generator, pulse generator, tone - 
burst generator Covers .02 Hz 
to 2 MHz 1000:1 tuning 
range Low -distortion high - 
accuracy outputs Three -step 
attenuator plus vernier control 

Internal linear and log sweeps 

Low Distortion Function Generator 

Model 3010 
Generates sine, square and 

triangle waveforms Variable 
amplitude and fixed TTL square - 
wave outputs 0.1 Hzto1 MHz 
in six ranges Typical sine 
wave distortion under 0.5% from 
0.1 Hz to 100 kHz. 

Dual -Trace 30 MHz 
Delayed Sweep Scope 

Model 1530 
Delayed sweep operation for 

sweep expansion up to 1000x. 
30 MHz response; usable 

to 50 MHz. 5 mV/division 
sensitivity, selectable 2 mV to 
20 mHz. Variable hold -off 
for pulse train display. Single - 
sweep for nonrepetitive wave- 
forms. Built-in triggering 
filters 

r 

TECH 350 
Bright, 0.5%' LCD display. Single 
easy -to -use switch. Separate diode 
test function. Low power resistance 
range. 22 megohms input resistance 
12,000 hour battery life. 

$210. 
L 

BECKMAN TECH 330 
Has 7 functions and 29 ranges, $219. 

31/2 Digit Multimeters plus 0.1% VDC accuracy and true 
RMS capability (AC + DC). M/free case 

TECH 310 
Has 7 functions and 29 ranges, 
plus 0.25% VDC accuracy. 

$140. 
w/free case 

TECH 360 
Input jack for a standard K -type 
thermocoupling, enabling user to 
measure temp from -20`C to 
+1265°C. Switch selectable mea- 
surement at true RMS (AC + DC) 

or AC only voltages and currents 

$269.95 

TECH 300 
Has 0.5% VDC accuracy and all $120. 
the features of TECH 310, except 
the continuity test function and 
10 -amp current ranges r/free case 

Free eter /V Free 10 amp current shunt. 
General purpose True RMS muttimeters 

with identical features except for power sources. 

Model 810 Model 811 
0 erates on line voltage Operates on line voltage 

'e - with S2á9.95 Ni -Cad 
with to able 

free aA 
Ni -Cad battenes.Ag' 

case Hand Held DMM with free sas 

r 

Model D800 
Flukes lowest priced 
OMM. An all purpose 
instrument for basic 
measurement needs. 
Five ranges for AC 
and DC voltage 
measurements. Four 
ranges for AC and 
DC current tests. Six 
resistance ranges. 

Meter 

$99.95 
Model 260-7 

28 time -proven ranges. Direct dial 
reading of Amp -Clamp ranges. Only 2 bat- 
teries ... one 9 -volt and one 1.5 volt "D" cell 

260-7 complete with batteries, test leads 
and manual 
260-7M with mirror scale 
260-761 in roll case 
260-7111T with mirror scale, pricing. 
in roll top case 

Available with reset pushbutton releases when 
overload exists. 

Call 

for 

(;2341 

260-7 

Model D802 
Same as Model D800 
but has a basic DC 
accuracy of 0.1°/r 
and Fluke conduc- 
tance function for 
accurate high resist- 
ance measurement. 

31/2 Digital 
Multimeter 
Model 467 

$229.95 
LCD analog bargraph to indicate nulls, peaks and 

trends. Differential peak hold captures maximum (peak) 
and minimum values of complex waveforms 5(1u/sec 
pulse detection. True RMS measuring capability. 

Model 0804 
The most powerful in 
the series All features 
of Model D802 plus 
capability to check 
continuity and logic 
levels, measure temp 
with K -type thermo- 
couples and capture 
peak readings of 
transients. 

$249.* 

Touch/Test 20 Multimeter Portable Triggered Miniscopes, 

Touch selection and control 
of functions, ranges and power 

Large (0.55" high) LED read- 
out. Automatic polarity and 
overload indication. In -circuit 
test capabilities. 

Model TT -20 
$308.95 Model MS -1515 MHz $329.95 Model TT -20B With batteries and charger 

Model TT -21 With LCD readout S420.75 Model MS -215 15 MHz, Dual Trace $419.95 

Model TT -21 B With LCD readout, batteries and charger $449.25 Model MS -23030 MHz, Dual Trace $549.95 
J 

999 
O 000 

0 00 

LO17B0 00000 
00000 
(Dwieí0..+0 s 

20 

855 Conklin St,Farmingdale, N.Y. 11735 

Master Charge Money Order 
VISA COD Check 

N.Y. State residents add 
appropriate sales tax. 
$25.00 minimum order 
COD'S extra (requires 25% deposit) 

ADD FOR SHIPPING AND INSURANCE 
to $250 00 $ 4.50 

$251.00 to 500.00 8.00 
501.00 to 750.00 8.50 
751 00 to 1000.00 12.00 

over 1000.00 12.50 

master charge 

www.americanradiohistory.com



PIASKABOUT OUR SPECIAL PURCHASE BONUS. E 
Not responsible for typographical errora. 

31/2 Digit 
0.1% Cigifal 

Capacitance Meter 

Model .3001 $233.7s 
Universal Counter -Timer 

_ 

J-Ì 1 l I-._ 
f Ì.3 I Ì . - 

Model 5001 $323. 
For the electronic measurement and display of freq Jency, period, 
interval and counted events. Unique full input signa conditioning. 

Frequency Counter 

(SYc'S3; 171 _ l 
i 

r O 

Model 6001 $425. 
5 Hertz w 693 MHz 10 MHz crystal over timebase 

input Selectaele 0.1, 1.0, 10 sec gate Swtchable low 
`pass 50 KHz filter True TTL compatibility at Input J 

r 
,1AOt01MHz 

mV 

5" écopes 

Mode) LBO -513 
Single Trace with probe 

$472.50 
Model LBO -514 
Dual Trace w.h probes S598. /5 

20 MHz Oscilloscopes 

n 
=1 

= 
., +1- 

Add and st.tract 
modes (with C -I-2 
invert), permits differ- 
ential measurements 
(Model LBO -5(8A 
only). Front panel 
X -Y operation ideal for 
phase -shift analysis, 
sweep alignment and 
vectorscope service 
(Model LBO -5(8A 
only). 17.5 nsnosec 
rise time for ea' view- 
ing of high speec pulses 
and wave foras. 

e 

i 
e 

I 
Model Le0-514 

Model LBO -507A 
Single Trace with probe 

$536.25 
Model LBO -508A 
Dual Trace with proses 

$748. A 

r DC Power Supplyst J` Y Made) WP -708 
qq 

It's a trip p eDC DCYoltmeter Power Supply $361.25 
Three sepa ate completely isolated DC power supplies: 

two 0-20V @ 0-2A, one fixed 5V @ 4A Excellent 
ine and load egulation Fully adj. current imiting 

on the two va fable supplies 

eQ+ 44,5,Z Model TC-150/ST 
Contains 23 individual 
tools, 24 Series 99 
interchangeable screw- 
driverinutdriver blades 
and handles, 2 meas- 
uring tapes, soldering 
iron, recharger, solder. 

3 

Dual Trace 
Oscilloscopes 

V 

Economically priced, general-purpose oscilloscopes. 
Square, 51/2" CRT with internal graticule (illuminated 
scale). High accuracy voltage axis and time axis set 
at ±3% (certified at 10°C and 35°C). High -sensitivity 
design; vertical sensitivity of 1 mV/div. available. 8-div. 
dynamic range ensures accurate measurement of wave- 
forms without distortion TV sync -separator circuit 

20 MHz 
Model 

V-202 

$590. 

35 MHz 100 MHz 
Model Model 

V-352 V-1050 

$790. $1590. 

Controlled 
Output 
Soldering 
Station 
Model WTCP-N 

$62.50 

Portable 
Desoldering 
Stations 
Model DS -600 

$325. 

Q, e Attache Styli Tool Cases 

-t 

seWees 

Lt 

Model TC-200/ST 
Smaller version of the TC -100 
case. 27 interchangeable Series 
99 screwdrivers and nutdrivers, 
for use with the straight or tee 
handle plus 10 assorted snips, 
pliers, wire cutters and wrenches. 

$179.95 

r 

Hand -He d Beeper 
Digital Multimeter 
Model 128 

LCD display. 0.5% basic 
accuracy. :'/2 digit resolu- 
tion 'Beeps' operates on all 
ranges and furctions. 

$139. 
w/free case 

Hand -Held Digital 
Multimeter 
Model 130 

0.5% basic accary 3'/a 
LCD display. 

$124. 
w/free case 

Magnifier 
Lamp 
Model LFM-1A 

41/2 Digit 
Multimeter 
Model 135 

0.5°/4 basic accuracy 4 

digit resolution provides wide 
dynamic range. LCD display. 

$235. 
w/tree case 

$74.9ó 
Offers large viewing urea for fine details. component 
assembly and other close work. Has unique double 
tension control. In grey, black, white and tan. Three 
diopter, 13" focus standard on all models. (45" reach). 

Magna -Lux Lamp 

Model LUX -2A $29.95 
Magnifier utility lamp. The 33/4" diameter 
lens supplemented by a 40 -watt stand- 

ard appliance bulb A-15 incandescent 
bulb Sold in black only. has 

an arm reach of 39" and 
includes a factory installed 

3-diopter lens. Same 
magnification as LFM- I A 

J 
r 

Service 
Master 
Tool Kit 
Model 99 -SM 
24 -piece kit 

$54.95 

Model TC-100/ST 
53 individual screw- 
drivers. nutdrivers, pliers 
and wrenches, 31 Series 
99 interchangeable 
screwdriver/ nutdnver 
blades and handles, and 
two screwdriver/nut- 
driver sets. 

$325. 

TOLL FREE (800) 645-950 ïs1.e)SAe2`50 
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LETTERS 

ompare t e est. 

.,, 

i 

1 _1 1 X11 ,.- 

We'd like you to compare Keithley's new Model 179A general purpose 
bench TRMS multimeter to its closest competitor. 

i 
^ , o cn} . 

G G y1`° j , 2 7 
tn4r o - ,), 

do .s 6 °r °e 

0 'es,1 s 2. e °m s .z. a °o 

179A 0.04% 1000V NO .56" LED 5359 

8050A 0.03% NO 500V .50" LCD NO NO NO 5369 

Dollar for dollar, feature for useful feature, we think our new 179A gives 
you more common sense utility for your money. What do you think? 

m 
I'd like a closer look at the 179A. Please I'm interested in other Keithley products. 
call me to arrange a demo. High resolution and Systems DMMs. 
Please send the new Keithley handheld, Keithley Scientific Instruments. 
portable and bench meter catalog 
including the complete 179A specs. 

Name Title 

Company Phone 

Address 

City State Zip 
MAIL TO: 

KEITH LEY 
Keithley Instruments, Inc. 
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400 

CIRCLE 16 ON FREE INFORMATION CARD 

continued from page 16 

8 -BALL ANTENNA 
I built the 8 -Ball satellite -TV antenna 

described in the August, September, and 
October 1981 issues of Radio -Electronics. 
It is a well -thought-out design, and a fine 
project for someone who wants to save 
money, after considering the cost of a 

commercial dish. The over-all article is 
written very well, with all the necessary 
details to complete the projects. 

I did notice two small mistakes, how- 
ever. In Part 1, 9/16 -inch holes are specified 
for the vertical strips of the lattice assem- 
bly. Those should have been 5/16 -inch to 
accommodate the 1/4 -inch bolts called for. 
In Part 2, Fig. 20-a, a hole is shown as 
being drilled four inches above the center 
line; it should be drilled four inches below 
the center line. 

I also designed and built my own feed - 
horn assembly. If any readers are inter- 
ested in that information, I would be 
happy to respond if an S.A.S.E. is sent. 

The over-all cost of my antenna, includ- 
ing concrete pillars, was $287.00. I used 
cypress for the lattice assembly; that kind 
of wood will not rot, and is readily avail- 
able here in Florida. I built a template to 
align the curvature of the dish, instead of 
the radius -wire method specified in the 
article and was able to obtain a very close 
tolerance. 

I'm using a KLM Sky Eye 2 receiver kit, 
and a 120° LNA. My TV reception is very 
good, and the results are well worth the 
effort. I am looking forward to more satel- 
lite -TV construction articles in future 
issues of your magazine. 
WILLIAM B. CLRIDA, Sr., 
2024 Magnolia Ave. 
South Daytona, FL 32019 

CAR PROJECTS 

Although I enjoyed "6 Projects for Your 
Car" in the April 1982 Radio -Electronics, I 

must say that I found it rather incomplete. 
The most important addition follows: 

Murphy's Failure -Detector -Failure De- 
tector: Since, by Murphy's Law, some- 
thing will always go wrong, it's im- 
mediately obvious that at least one of the 
LED's in your projects 2 through 6 will 
always be lit! Therefore, your readers can 
easily work out an elementary 5 -input 
logic gate that will light a warning if none 
of the regular warning lights are lit. 

Now unless your readers are unusually 
astute, it should be pointed out that the 
Failure -Failure Alarm should monitor itself 
also! If it does not light, it should, of 
course, give some indication that it isn't 
going to light. 

Not only that, but a 7th alarm should be 
provided (with an extra bright light) to in- 
dicate a dead battery. Writers Gartman 
and Weinstein failed to realize that that 
common failure would render the other 5 

alarms inoperative. 
I will leave it to your readers to suggest 

a simple way to warn the driver of his 
failure to notice the alarms. 
PETER LEFFERTS, 
San Martin, CA R -E 
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Int-aducing incredible tuni-ig accuracy at an incredibly :mmunications accurately with BFO Pitch Control. 
affordable price: The Carrmand Series RF -3103 
31 -band AM/FM/SW receiver* No 
otter shortwave receiver brings in 
PLL quartz syithesized tLni-g and 
all -band digita readout for as low a 
price. The tuner tracks and ' locks" 
on -a your signal, and ti -e 5 -digit dis- 
play shows exactly what frecuency 
you're on. 

There are o- her ways the RF -3100 
commands the airways.: It cal travel 
the full length of the shortwa,e band 
(that's 1.6 to 30 MHz). 11 elim nates interference when 
staions overlap by narrowing the broaccast band. 
It improves reception in strong signal areas wifi RF 
Gain Control. end the RF -3100 catches Mlorse 

'JVani to brine in your favorite programs witout lifting 
a finger? Then consider the =anasonic 
RF -6300 8 -band AM/FM/SVb receiver 
(1.6 o 30 MHz) has microcamputerized 
preset pushbutton tuning, far arogram- 
minc 12 different broadcast ar the 
same broadcast 12 days in a -ow. Auto- 
matically. It even has a qua .z alarm 
clock that turns the radio on and off to 
play your favorite broadcas:s. 

The Command Series FF -3100 and 
RF -6300. Two more ways tJ roam the 

globe at the speed of sound. Only from Para.=.onic. 
e-rertwa.e -eceptian will vary with antenna, weather conditions, cper_tors 
gs graphc locate I aid other factors. An outside antenna may he uired for 
rraximuT shortwave reception 

Based dia comparison of suggested retai prices. 

PF -6300 8 -ban= '0 FM _W 

This Panasonic Command SerieSM 
shortwave receiver brings the state of the art 

closer to the slate of your pocketbook. 

illECEMCII/ INV 0014« 91111.1MINEThIMIPME 14.-31:10 

J:En 
'. 

,.. 

_. 
r ., . ,. . i. ' 

, te i.,w 
NFMorNs vaY1G ..N41111111.1//k! IM GAIN Oro MCM 

h.Nr.G 

t'ti1 ít111 

Panasonic 

With PLL Quartz Synthesized Tuni ng and Digital Frequency Readout. 

Panasonic 
just slightly ahead cf our time. 
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70 Fulton Terr New Haven. CT 06509 (203) 624-3103. TWO 710-465-1227 
OTHER OFFICES San Francisco (415) 648-0611 TWO 910-372-7992 

Europe-. Phone Saffron -Walden 0799-21682. TLX 817477 
Canada: Len Finkler Ltd.. Downsview. Ontario 

You can't beat 
The System. 

The Experimentor System' -a quicker transition from imagination 
through experimentation to realization. 

When you have a circuit idea that you want 
to make happen, we have a system to make it 
happen quicker'n'slicker'n ever before: The 
Experimentor System. 

You already know how big a help our 
Experimentor solderless breadboards can be. 
Now we've taken our good idea one step farther. 
Twice. 

We've added Experimentor Scratchboard 
workpads, with our breadboard hole -and -con- 
nection pattern printed in light blue ink. To let you 
sketch up a layout you already have working so 
you can reproduce it later. 

Experimentor solderless breadboard. 

Experimentor Scratchboard " workpads. 

Experimentor Matchboard " pre -drilled PCBs. 

With Experimentor Matchboard you can 
go from breadboard to finished nonstop! We've 
matched our breadboard pattern again, this time 
on a printed circuit board, finished and ready to 
build on. All for about $2.70* 

There's even a letter -and -number index for 
each hole, so you can move from breadboard 
(where they're molded) to Scratchboard'M 
(where they're printed) to Matchboard'M (where 
they're silkscreened onto the component side) 
and always know where you are. 

When you want to save time and energy, 
you can't beat The Experimentor System. 

Smarter tools for testing and design. 

GLOBAL Call toll -free for details 

SPECIALTIES -800.2435 6077 
CORPORATION 

'Suggested U S. resale Prices. specifications subject to change without notice c Copyright 1981 Global Specialties Corporation. 

CIRCLE 11 ON FREE INFORMATION CARD 
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STEREO IMAGE 
EXPANDER 

Sto sound shouldn't come from lust between your two speakers. 
This easy-to-baild stereo image Expander can turn your whole 

listening room into a "sonic stage." 

I'HE Bic( ïí' tt(.E-LEM MTH YOUF 
sterei systierrt i; ¡r->hably in 4rour head 
If all the seernd hat cane xrt of one 
speaker _ it i-rt, one ear Lid all the 
souni tint came out of the other 
speaker vent into the cthe- ear, yoc 
would per+aeive az astcaishing sonic 
image. UWwrtt nat2:y, y:cr- ears don't 
work that aay - they both tear some 
soup: from both speaker'. That makes 
the sJnic image - jour perception o` 
the ,ter _ "s.age' - corsiderably 
smaller and a or .ess detai ed than i 

col_ be. 
While --r_ basic comporents of a 

stereisou td iystr rn ar constantly 
being imprcvec, -heir pe=e r*nance has 
reached J12 point where it i c ilicult tc 
hear the idTereroc betwae-k the new 
models and the ule. i'he IF I)D stereo 
imag_ expander. howeer can .en- 
hanc_ tre perlbiirance of any stereo 
system, -eg.srdiessof its ag2 cost, by 
processiiz the zond to hringout depth 
and dimension that is norma_ly lost it 
repr(Jucti:xn. 

Listening b we -cc 
The a sic s_ereoph-ric process 

attempts Io reprmi ice a diMaded three- 
dimensicr_a sou -id pictrrz or image 
using two _oudsleakers_ In 'the ana- 
logous 3 )-rrovie p-oce ss the left image 
is kept oat of the tight eye., and vice 
versa, by 2caar zee tense -s am; each eye 
sees only what was in.enéed for it 
prod_cirg ii the 1 -rain a true 3-dimert- 
siom image. The sound of each stereo 
loudspet ker, th(xígh, is heart by both. 
ears _ind the iles on of sp-a_c and depth 
is mwddl_ 

Tin nYajor eFeetcf that ste'eo cross - 
coupling a to liana the perception o -- 
the sierec image t) the small area be- 
tweea y3_r ,spza ers. _Ti -re -delay cir- 
cuits . and some specially designee 
speakers :an ado ambietrc2 or a sense 

JOELC3HEN 

of spaciousness to tw. sound but they 
car_ never recovertre major portion of 
the orginal image that is lost because of 
the stereo ``double a posure." 

The 'stereo image expander functions 
as the.sonic equivalent of 3D's polarized 
glasses. It cancels must of the stereò 
crasscoupling, thus enfolding and re- 
foc.rsing the origina sound picture to 
fill the space before you. 

The. image -limitation of the 
stereo playback -process is not - 

a. new problem invented to 
set new equipment. It, and 
a process to correct it, 
were first described 
over 20 years ago. k 
is 'the technique 
(U -S. patent No. 
4,308,423) used 
in the stereo 
image ex-. 
pander .that 

new 
and its de- 
s gn overcomes 
a number of the 
limitations of ear lier 
equipment. 

How we hear stereo 
In a typical live listening -situation a 

listener hears all sounds at almost the 
same level in both ears. He uses the 
slight difference between the fiirst-ar- 
riúal Mmes-the instants that the ears 
first perceive the sounds-of the sound 
at his left and right ears to pinpoint its 
source. That time difference is known 
as in/errnnul defity and Fig. I shows an 
example for a sound source located 60° 
to the left of the listener. 
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REAL 
SOUND 
SOURCE 

60° 

CENTER 
LINE 

INTERAURAL 
DELAY FOR 

60° SOURCE 
ANGLE 

FIG. 1-INTERAURAL DELAY is what tells you 
what direction a sound is coming from. 

No matter what stereo recording - 
technique is used, the two channels of 
a stereo playback -system contain sig- 
nals whose time and amplitude relation- 
ships relate to the positions of the ori- 
ginal sound -sources (Fig. 2). However, 
there is a basic problem in the repro- 
duction of an accurate sonic image of a 
sound originating outside the space en- 
compassed by the two speakers used in 
a typical stereo system. It was first 
described by Ben Bauer in a paper 
presented 20 years ago and is illus- 
trated in Fig. 3. That rroblem is created 
by the crosscoupling r sound from the 
left speaker to the right ear and vice 
versa. 

For example, a sound recorded from 
a source to the left of the left loud- 
speaker, as shown in Fig. 4, will not be 
accurately reproduced for the listener 
in normal stereo playback because the 
first sound to reach his right ear will be 
the crosscoupled sound from the left 
loudspeaker. (In the figure, "LL" rep- 
resents the sound from the left source 
heard by the left ear; "LR" represents 
the sound from the left source heard by 
the right ear. We'll use "RR" and 
"RL" in a similar fashion.) 

You can see from Fig. 5 that the 
sound from the left loudspeaker located 
20° off center reaches the right ear be- 
fore the sound from the right loud- 
speaker which would have identified 
the position of the recorded sound at 
60° if cross coupling did not occur. In 
conventional stereo playback through 
loudspeakers, any sound that was re- 
corded from a source outside the audio 
"stage" formed by the loudspeakers 
will still seem to come from some- 
where on that stage. That is, the source 
of the 60° off -axis sound shown in Fig. 3 

will appear to be the left-hand speaker 
-not to the left of the left-hand speaker, 
as it should be in that instance. 

Immediately after determining the 
position of the sound source by com- 
paring first -arrival times at both ears, 
the hearing mechanism begins to block 
out subsequent arrivals. Therefore. 
correct precedence is the primary key 
to stereo imaging. As long as the ears 
and brain can determine correctly when 
a sound has arrived, a good stereo 
image can be perceived. 

LEFT CHANNEL 

w o 
[1 J a 

RIGHT 
CHANNEL 

INTERAURAL 
DELAY 

u 
TIME 

FIG. 2 -RECORDED STEREO SIGNAL equiva- 
lent to Fig. 1. Left channel is shown above, 
right channel below. 

LEFT SPKR 

o 
RECORDED 
SOUND 

60° 

RIGHT SPKR 

FIG. 3 -SOUND FROM POINT outside speaker 
area will still appear to come from within it. 

LEFT SPKR 

o 
LR 

LL 

RIGHT SPKR 

o 
INTERAURAL 
DELAY FOR 

20° SPKR 
ANGLE 

FIG. 4-CROSSCOUPLING (left -channel effect 
shown) feeds 'false" stereo information to 
ears. "LL" is left signal heard from left ear; "LR" 
is left signal heard by right ear. 

LEFT EAR 

LL 

w 
Lu 

II 

LR 

RIGHT EAR 

u 
RR 

RL 

TIME 

FIG. 5 -HOW CROSSCOUPLED SIGNALS ap- 
pear at listening position. Left -ear signal is 
above; right -ear signal below. 

LEFT 
SIGNAL IN 

DELAY 

LEFT 
SIGNAL 
OUT 

RIGHT 
SIGNAL 
OUT 
(R-ILR)) 

RIGHT 
SIGNAL 

IN 

FIG. 6 -BASIC CROSSTALK -CANCELLING cir- 
cuit (one channel). "Right -signal out" is the 
right signal minus the "LR" compensation - 
signal. 

Principles of stereo expansion 
Over the years, by calculation and or 

measurement, the character of acous- 
tic crosscoupling of first -arrival sounds 

PARTS LIST 
All resistors 1/4 -watt, 5%, unless otherwise 

specified 
R1, R6, R14, R16, R17-1000 ohms 
R2, R4, R25, R26, R30, R31-100,000 ohms 
R3, R5-47,000 ohms 
R7, R15, R23, R24, R27 -R29-20,000 ohms 
R3, R5-47,000 ohms 
R7, R15, R23, R24, R27 -R29-20,000 ohms 
R8-100,000 ohms, PC -mount potentiom- 

eter 
R9, R13-4.7 ohms 
R10, R20, R22, R34-4700 ohms 
R11-100 ohms 
R12-2000 ohms 
R18, R19-10,000 ohms 
R21-100,000 ohms, potentiometer, 

audio taper 
R32, R33-390 ohms 
Capacitors 
Cl, C2-470 µF, 35 volts, electrolytic 
C3, C4, C6 -C8, C12-0.1 µF, ceramic disc 
C5-47 µF, 16 volts, electrolytic 
C9, C17, C18-0.01 µF, axial ceramic or 

ceramic disc 
C10, C13, C16-10 µF, 16 volts, electrolytic 
C11-100 pF, axial ceramic or ceramic 

disc 
C14-390 pF, axial ceramic or ceramic 

disc 
C15-1500 pF, axial ceramic or ceramic 

disc 
Semiconductors 
IC1-LM340L15, 15 -volt positive regulator 
IC2-LM320L15, 15 -volt negative regulator 
IC3, IC4-MC4558 dual op -amp 
IC5-CD4049 CMOS hex inverter 
IC6-SAD512 or SAD1024 N -channel 

bucket -brigade device (Reticon. Also 
Radio Shack 276-1761.) (See text.) 

01, Q2 -2N2222, 2N3904 or similar 
Dl -D4 -1N4002 or 1N4003 
LED1-jumbo red LED 
T1-35 volts, center -tapped, PC -mount 

(Dale PL -12-09 or similar) 
S1 -S3 -pushbutton switch assembly: 3 

DPDT or 1 DPDT, 2 4PDT (Schadow F - 
series or Centralab PB20-series) 

J1 -J8 -RCA -type phono jack, right-angle 
PC -mount 

Miscellaneous: PC board, IC sockets, en- 
closure, line cord, strain relief, hardware, 
etc. 

The following are available from Sound 
Concepts, Inc., P.O. Box 135, Brookline, 
MA 02146: assembled and tested 1R2200 
stereo image expander, $169.00; kit of all 
parts (KIR -1), $95.00; PC board (KIR -2), 
$16.00; T1 (KIR -3), $7.50; all pots, knobs, 
switches and jacks (KIR -4), $12.50; all 
semiconductors and sockets for them 
(KIR -5), $19.00. Please add $2.00 for 
shipping and handling; MA residents add 
5% sales tax. If at all possible give street 
address for UPS delivery. Please add 
10% ($5.00 minimum) for parcel post out- 
side contintental U.S.A. 

has been well documented. While per- 
fect cancellation of the entire cross - 
coupled sound must take into account 
a number of variations in listening - 
room characteristics, including the lo- 
cation of the listener, experimental and 
commercial equipment has been built 
over the past ten years that cancels 
that crosscoupling to a great degree, 
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LEFT 
SPKR 

O\N 

LL \ L 

RIGHT 
SPKR 

-LR/ 

FIG. 7-SOUND FROM LEFT SPEAKER is can- 
celled at right ear by "-LR" signal. 

a4 

+2 

o 

2 

4 

6 

8 
10 

J J 
100 1K 

FREQUENCY -Hz 

FIG. 8-MIXING OF MID -CHANNEL original and 
compensation signals can cause "con* effect" 
that distorts frequency response. 

10K 20K 

although not completely. Those systems 
derive a compensation signal from each 
channel which is the inverted analog of 
the crosscoupled signal, and then mix 
it into the opposite channel. A block 
diagram of such a system is shown in 
Fig. 6. To operate effectively, the play- 
back system must be arranged so that 
the compensation signal meets the ori- 
ginal crosscoupled signal in space just 
at the listener's ears (Fig. 7). That re- 
quires a fixed listening -position, 
which, for simplicity, is centrally located 
between the loudspeakers. 

This type of crosscoupling cancella- 
tion uses the original signal-delayed 
by the interaural transit time and fre- 

quency -contoured to compensate for 
facial transmission and absorption 
characteristics-subtracted from the 
opposite channel. 

Complete crosscoupling-cancellation, 
though, generates an unfortunate side 
effect. When the sound originates from 
directly between the speakers, the sig- 
nals in each channel are identical in time 
and amplitude and the cancellation sig- 
nals 2nterfere seriously with the original 
ones, since the same signals are being 
delayed and then mixed back with 
themselves. That produces a combed 
frequency -response, shown in Fig. 8, 
that typically reduces the bass and 
upper -midrange levels and emphasizes 
the rest. The effect can be partially 
subdued by using equalization but, 
overall there is still a significant dete- 
rioration in fidelity in the critical central 
image -area where soloists are usually 
heard. At the same time, the cancella- 
tion signals do nothing to clarify the 
central sonic -image, since it would 
sound normal without any processing 
whatsoever. 

How the stereo image expander works 
The device described here uses an 

R-L. (right -minus -left) difference 
component for generating the com- 
pensation signal. It is that signal, de- 
layed and frequency -contoured, that is 
added to the right channel as shown in 
the block diagram in Fig. 9. That dif- 
ference signal is also used to generate 
an L-R signal, which is added to the 
left channel. With a monophonic, or a 
centrally positioned stereo -source, 
there is no difference signal; nothing is 
added to either channel and the comb - 
effect is not apparent-and the tonal 
balance remains unaffected. As the 
sound source moves toward the right or 

left, the level of the compensation -sig- 
nal increases accordingly. 

At the extremes of the expanded 
stereo "sonic stage," a compensation - 
signal level about 6 dB below the main 
signal level is the optimum for a perfect- 
ly balanced stereo -signal source. In 
many (disc) recordings, though, the dif- 
ference -signal level has been sup- 
pressed to reduce cutting and vertical - 
tracking problems. Increasing the level 
of the compensation or "image" signal 
increases the relative amount of dif- 
ference -signal energy, effectively 
amplifying the sound in proportion to 
its angle off -center. 

With the crosstalk minimized, the 
strongest difference -signals represent 
sounds at the left and right edges of the 
recording "stage" and now appear far 
to the outside of the loudspeaker posi- 
tions. The IMAGE control can be 
thought of as an "edge -to -central area" 
balance control. 

As a result of miking techniques, or 
the suppression of vertical -modulation 
components for the purposes of avoid- 
ing problems in record pressing, most 
records contain very little stereo infor- 
mation in the frequencies below 100 Hz 
and there is no substantial difference - 
signal to be processed below that fre- 
quency. As suggested earlier, however, 
record -warp and vertical -rumble signals 
from cutting lathes, turntables and non- 
uniform record surfaces that generate 
spurious low -frequency difference -sig- 
nals may be present. For that reason, 
the image expander contains a 70 -Hz 
high-pass filter in the difference -signal 
path. 

Circuit description 
A schematic of the stereo image ex- 

pander is shown in Fig. 10. Its power 

LEFT IN > 
DIFF 

L -R 

LEFT OUT 

RIGHT IN> 

RIGHT OUT 

HIGH 
PASS 

DELAY 

LOW 
PASS 

T 

R -L 

L -R 

COMPENSATION 
LEVEL ADJ 

(IMAGE) 

SPLIT 

FIG. 9-BOTH CHANNEL -COMPENSATION signals are derived from original R -L signal by phase 
splitter. 
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FIG. 10-BBD DEVICE, IC6, can be either SAD512 or SAD1024. See text for details. 

supply delivers regulated ± 15 volts for 
all the IC's except IC5 and IC6, which 
make up the delay line. An additionally 
filtered +14 -volts is used for them to 
minimize the noise in the SAD512 BBD 
(Bucket Brigade Device) circuit. 1 h 
BBD IC, incidentaly, can be either an 
SAD512 or SAD1024-the pinouts are 
identical. The SAD1024 contains two 
SAD512's, and one of them will just not 
be used. The input signals are selected 
by SI from either the main source (pre - 
amp or receiver) or a tape recorder. 
Capacitor C6 and resistor R2 form a 
single pole, 16 -Hz, subsonic filter for 
the left part of the correction signal and 
capacitor C7 and resistor R4 do the 
same for the right channel. IC3-a, 
with resistors R2 -R5, derives an R-L 
signal at -6 dB referred to the input. 
Switch S2 (ON/OFF) either passes that 
signal to the rest of the circuit, or routes 
it to ground. If routed to ground. no 
compensation signal is generated. 

The 70 -Hz high-pass rumble filter is 
made up of C8 and R7. That resistor, 
together with potentiometer R8, also 
supplies the DC bias for the input to the 
SAD512 BBD. An anti-aliasing high - 
frequency (15 kHz) filter is formed by 
C9 and R6. Resistors R9 and R13, and 

capacitor C12 RF -isolate the rest of the 
circuit from noise that may be gen- 
erated by the clocking circuitry. 

Five out of six sections of the 
CD4049 inverter operate as the clock 
oscillator and buffer drivers for the 
BBD, IC6. The nominal 1.8 -MHz clock 
rate is set by C11 and R12. The SAD512 
shifts the signal through one of its 256 
stages with each cycle of the clock 
(0.55 µs) resulting in a delay time of 
140 µs, the optimum for a 40° speaker 
angle (see below). The time -delayed 
output of the IC appears alternately at 
pins 5 and 6; tying the two together 
gives a complete waveform. Resistor 
R18 and capacitor C 14 form part of the 
interstage coupling -circuit, with C 14 

acting as the first -stage clock -frequency 
noise filter. Resistor R19 and capacitor 
C 15 form a 10 -kHz high -frequency filter 
that completes the clock -noise filter 
and contours the compensation signal's 
high -frequency response. Transistor 
Q2 provides buffering for the output 
mixers. 

The level of the compensation signal 
is set by R21 (IMAGE), an audio -taper 
potentiometer. At mid -setting it sets 
that level to about -6 dB with respect to 
the input signals. At settings above that 

point it adds a boost of up to 10 dB for 
stereo -deficient source material. The 
control can also attenuate the compen- 
sation signal for that rare material that 
exhibits ''a hole in the middle." 

The delayed R-L signal is fed via R24 
into mixer/buffer stage IC4-a along with 
the direct right -channel signal from R25. 
Resistor R32 provides short-circuit pro- 
tection and C17 bypasses any stray 
clock -noise to ground. Integrated circuit 
IC3-b forms an inverting stage with a 
gain of -1 that delivers a delayed L-R 
signal into IC4-b, the left mixer/buffer 
stage. 

Switch S3 is used to switch the tape - 
output jacks between either a direct 
connection to the main signal -source 
(DIRECT) or to the image -enhanced out- 
put (REc). The function of the REC out- 
puts will be completely explained in the 
next part of this article. 

We'll begin our discussion of how to 
build the stereo image expander when we 
continue this article. In the meantime, 
for those of you that would like to get a 
head start, we have included a complete 

parts list for the project. A complete 
kit, as well as an assembled -and -tested 
version, is also available-see the Parts 
List for ordering information. R -E 
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HOW MANY TIMES HAVE YOU BEEN 

working on a piece of equipment or a 
new project and wondered, "Is the 
problem due to the equipment or is my 
test gear out of alignment?" Or perhaps 
you are concerned about the accuracy 
of a digital multimeter or VTVM that 
was dropped or overloaded. It seems 
that whenever the subject of test equip- 
ment comes up, so does the questionof 
accuracy. There's a good reason for 
that-it's because inaccurate multi - 
meters and scopes can cause more 
problems than they solve. You should 
have a way to check them periodically. 

That is where the pocket calibrator 
comes in. It is designed for use with 
low -to -moderate -cost digital multi - 
meters. VOM' s, VTVM's and scopes. 
Packed into a small box are three stable 
DC -voltage outputs for calibrating the 
most -used meter ranges. There are also 
five resistance ranges, and two AC - 
voltage outputs. One of them is a 10 - 

volts p -p square wave for scope calibra- 
tion, and the other a 1-volt-RMS sine 
wave for meter calibration. The unit is 
battery powered to eliminate error - 
causing AC hum, and for portability. 

Although this construction project 
uses low-cost parts, it is capable of a 
high level of performance. A precision 
regulator insures that all voltages will 
be stable once they are set. The 10 - 

volts -DC output can be set to within 

_%*" 

POCKET 
CALIBRATOR 

For 
Volts & Ohms 
Build a multi -function calibrator for your 

bench for under $40.00. Your test equipment 
will appreciate it. 

GARY McCLELLAN 

±0.05% if the equipment is available to 
do so. And, thanks to increased avail- 
ability of 1% -precision resistors, you 
can get outputs of one volt ±2% and 0.1 
volts ±3%, which are more than ade- 
quate for analog meters. For the more 
accurate digital multimeters, you can 
substitute higher -precision (0.1%) re- 
sistors for more accurate output volt- 
ages, with worst -case accuracy typi- 
cally an order of magnitude higher. 

Many of the precision resistors are 
also used to calibrate resistance scales, 
with an accuracy greater than 1%. The 
values run in decades from 111.1 ohms 
to one megohm. 

The AC voltages are derived from a 
60 -Hz signal source that is crystal -con- 
trolled for stability. That IC -based cir- 
cuit is powered from the 10 -volt regula- 
tor for maximum stability. The 10 -volts 
p -p square wave, intended for scope 
calibration, is accurate to within several 
percent at room temperature. Finally, 
there's a 1 -volt, 60 Hz. sine -wave out- 
put that is adjustable to within 0.1%. 

You should be able to build the 
pocket calibrator for under $40, which 
is a good price considering that some 
single function calibrators sell for over 
$400! 

Great pains were taken to use com- 
mon. readily available, components. 
The precision resistors may be slightly 
difficult to locate, but they are available 

from several Radio -Electronics adver- 
tisers, and also as a set from the sup- 
plier indicated in the Parts List. You 
can buy the PC board from the same 
supplier, or make it yourself. The IC's 
and remaining components are avail- 
able "off the shelf." 

Only two simple adjustments are 
needed for calibration of the device. 
Although a 41/2 -digit DMM is recom- 
mended, you can do a creditable job 
with an accurate 31/2 -digit DMM or with 
a good VTVM or VOM. 

Circuit description 
The pocket calibrator consists of four 

basic circuits. The first is a 10 -volt pre- 
cision voltage -regulator that provides 
the basic DC calibration -voltage. Second 
is a set of precision resistors used for 
resistance calibration, and for dividing 
down the DC voltage. Next is a 60 -Hz 
crystal -controlled square -wave genera- 
tor that produces a 10 -volt signal for 
oscilloscope calibration. Finally, 
there's a filter circuit to smooth the 
square wave into a one -volt sine wave 
used for AC meter -calibration. The 
double -sided PC board on which all 
that is built also serves as the unit's 
front panel. 

Refer to Figs. 1 and 2 as we discuss 
the calibrator's circuits. 

The first area we'll consider is the 10 - 

volt regulator, built around an LM723 
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IC. That IC contains a precision volt- 
age -reference, an op -amp, and a series 
pass -transistor. Using just a few ex- 
ternal components, that IC produces a 
highly stable source of 10 -volts DC. 
(Precision resistors R1 and R3 set the 
output voltage.) Potentiometer R2 
allows adjustment of that voltage over 
about a 10% range. The 10 -volt output 
of the circuit drives the 60 -Hz circuitry 
at all times, and drives the resistor volt- 
age -divider when switch S2 is closed. 

The second section is made up of a 
set of precision resistors, R4 -R8. Next 
to the 10 -volt regulator, they are the 
backbone of the project, and supply the 
required voltage and resistance values. 
Resistors R4 -R6 are wired as a simple 
voltage divider, and provide 0.1 volt 
and I volt when switch S2 is closed. 
When the switch is open, they serve as 
resistance standards. Resistors R7 and 
R8 are used only for resistance checks. 

The third section consists of a 
simple 60 -Hz square -wave signal 
source. The output of a standard TV 
color -burst reference crystal is divided 
down from 3.58 MHz to 60 Hz by an 
MM5369 IC. Since it is CMOS, its out- 
put can swing between the 10 -volt sup- 
ply voltage and ground, providing a 10 - 

volt p -p square wave useful for check- 
ing oscilloscopes. 

The last section is a square -to -sine - 
wave converter. Refer to the schematic 
in Fig. 2 for details. The square -wave 
signal from IC2, the MM5369, is inte- 
grated into a rough triangle -wave by C6 
and RIO for better filtering by the cir- 
cuitry that follows, a low-pass filter 
that smooths the triangle wave into a 
sine wave. Darlington transistor Q1 is 
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FIG. 1-POCKET CALIBRATOR has DC and AC -waveform outputs, and provides several high -preci- 
sion resistances. 

wired as an emitter follower buffering a 
two -pole filter. Capacitors C7 and C8 
perform the bulk of the filtering by sup- 
plying feedback through Q1, and capaci- 
tors C9 and CIO perform additional 
smoothing of the signal. The sine -wave 
output appears on potentiometer R15, 
which permits adjustment over a small 
range. Since a DC voltage also appears 
at that point, and can be read by many 
AC meters, CII and R17 remove that 
undesirable component. The result is a 
clean one -volt AC sine wave. 

Component selection 
The quality of the parts used in the 

calibrator plays an important part in 
how well it performs, so let's discuss 
the most important ones. 

Of the components used, the preci- 
sion resistors (R4 -R8) are the most im- 
portant. They should be at least 1% 
tolerance, deposited metal -file types. 
Ordinary carbon -composition resistors 
of the type found in radios and TV's 
will drift too much with age and tem- 
perature to be reliable. Fortunately, 
metal film resistors have become avail- 
able in the past few years from R Ohm 
(Japan) and Siemens (Germany). They 
are known as type -RN -55C resistors in 
the industry, and you should be able to 
find them without too much difficulty. 
Using those resistors should result in a 
calibrator that is accurate on the 
0.1 VOLT range to within 3%. However 
that is the worst -case error; other 
ranges will be better. If still greater ac - 
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POCKET CALIBRATOR 
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FIG. 3-TOP OF PC BOARD bears labels as well as (oil pattern for circuit. 

curacy is desired, 0.1% -tolerance re- 
sistors can be used. They can be ob- 
tained from the source listed in the 
Parts List. 

One resistor that may be hard to find 
is R6. which is 111.1 ohms. If necessary 
it can be made up by connecting a 100 - 

ohm resistor in series with an 11 -ohm 
one. Other combinations-in series or 
in parallel-will work as well, of course. 

The quality of the LM723 IC is im- 
portant. Since it must provide a stable 
10 -volts, it must be of high quality. 
Don't use anything but first -line quality 
here. Also, there are different types of 
LM723's on the market. The most com- 
mon are the LM723C types. They'll do 
a good job. but if you can find an 
LM723N, you'll be getting a more stable 
part with temperature characteristics 
several times better than the LM723C. 

To round up the list of parts of special 
importance, a few words about the 10 - 
turn potentiometers. Although widely 
used in the industry, they may be new 
to you. Their multi -turn features means 
that they can be set quite accurately 
and they are very stable. They are not 

14 
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»1 

FIG. 4-BOTTOM OF BOARD shows where jacks J1 -J9 are mounted. 

difficult to find; many advertisers in 
Radio -Electronics can supply them. 

Construction 
Foil patterns for the double -sided PC 

board are shown in Figs. 3 and 4. The 
board is also available from the supplier 
indicated in the Parts List. 

Figure 5 shows the parts -placement 
diagram for the calibrator, and Fig. 6 
will also help you in installing the com- 
ponents on the board. A good way to 
begin is to install the banana jacks at 
J l -J9. Insert each jack from the front - 
panel side (the side with the labels 
etched on it). Then place a t/ -inch 
toothed lockwasher over the threaded 
bushing of the jack, and secure it with a 
1/4 -inch nut. The lockwashers are used 
to insure that the jacks don't loosen 
with use and cause erratic readings. 
After the jacks have been installed, re- 
check them to be sure the hardware is 
tight. 

The switches are next. Be sure to po- 
sition the board as shown in Fig. 5, with 
the component (non -labelled) side up. 
Then install the pushbutton CHECK 

switch at S I . Solder short pieces of wire 
to its terminals and then to the foil on 
each side of the switch as shown. Next, 
install S2 (voLTS/oHMs) in the other 
switch position. (If you can't locate a 
SPST switch, use a SPDT one, but clip 
off one of the end lugs.) Flip the handle 
of the switch so that the contacts are 
closed. Then rotate the switch body so 
that the handle points to the VOLTS on 
the reverse side of the board. Connect 
S2 the same way you did for SI. 

You should use IC sockets, and they 
can be installed next. Install a 14 -pin 
socket at the ICI position, and an 8 - 

pin socket at the IC2 position, but don't 
insert the IC's yet. 

The two potentiometers can be in- 
stalled next. Insert one at the R2 loca- 
tion, pressing it flush against the board 
before soldering. Then insert the other 
at R15, pressing it against the board be- 
fore soldering. 

With the exception of R13, all the re- 
sistors mount on the component side of 
the board. (You will install R13 later.) 
Start at the top left corner of the board 
and install a 100K. 5% resistor at R17. 
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PARTS LIST 

All resistors 1/4 watt, 5% unless otherwise 
noted 

R1-750 ohms. 1% 
R2, R15-1000 ohms. 10 -turn PC -mount 

potentiometer (Beckman 89PR1K or 
equivalent) 

R3-3320 ohms, 1% 
R4-10,000 ohms. 1% 
R5-1000 ohms, 1% 
R6-111.1 ohms, 1% (see text) 
R7-100,000 ohms, 1% 
R8-1 megohm, 1% 
R9-22 megohms 
R10, R13, R14-47,000 ohms 
R11, R12. R17-100.000 ohms 
R16-680 ohms 
R18-2200 ohms 

On the other side of potentiometer R15 
install a 680 ohm, 5% resistor at R16. 
The fit is very tight here, so you may 
want to stand the resistor on its end. 
Then install a 100K, 5% resistor at R12, 
and another 100K unit at R11. Install a 

47K, 5% resistor at R13, which is next 
to R11. Move down to J9 and install a 

2.2K, 5% resistor at R18 as shown. Cut 
the leads to 1/4 -inch, and bend them at 
right angles to the resistor body. Then 
solder the resistor in place with its body 
off the PC board. At the top of the 
board install a 47K, 5% unit at RIO, just 
above IC2 and, on the other side of the 
socket install a 22 megohm, 5% resistor 
at R9. If you have trouble finding that 
value, you can use a 10 megohm, 5% 
resistor; it should work just as well. 

Stop for a moment and check your 
work. Make sure that all parts are in- 
stalled correctly before going any 
further. 

Finish up the resistors by installing 
the precision units. They are mounted 
in the same manner as R18. That is, the 
leads are cut to 1/4 -inch and bent at right 
angles to the body. Start by installing a 

one megohm resistor at R8. Solder the 
connection quickly to avoid overheat- 
ing the part (that advice goes for all the 
precision resistors). Then install a 100K 
resistor at R7 in the same manner. 
Move to the right edge of the board and 
install a 10K resistor at R4 as shown 
and a 1K resistor at R5. Move down 
and install a 111.1 -ohm resistor (or 
combination of resistors) at R6. After 
that, move up to the top right side of 
the board and install a 3.32K resistor at 
R3. On the other side of the potentiom- 
eter install a 750 -ohm unit at Rl. That 
completes the installation of the preci- 
sion resistors. 

It's a good idea to check the preci- 
sion -resistor connections at this point. 
Make sure that they are good, and that 
the parts are securely mounted. That is 

important because any extra resistance 
caused by a bad solder connection will 
affect the performance of the calibrator. 

Capacitors 
Cl, C3-0.1 4F, 25 volts, ceramic disc 
C2-100 pF, ceramic disc or mica 
C4-15 pF, ceramic disc or mica 
C5-33 pF, ceramic disc or mica 
C6, C7-0.1 µF, 50 volts, Mylar 
C8, C10-0.01 .pF, 50 volts, Mylar 
09-0.005 aF, 50 volts, Mylar 
C11-10 NF, tantalum 
Semiconductors 
IC1-LM723 adjustable precision voltage 

regulator 
IC2-MM5369 60 -Hz timebase 
Q1-MPS-A13 NPN Darlington 
XTAL1-3.579-MHz TV color -burst refer- 

ence crystal 
S1-SPST N.O. pushbutton switch- 
S2-SPST mini toggle switch 
B1, B2 -9 -volt transistor battery 

The capacitors come next, and they 
are all mounted at the top of the board. 
Install a 10-µF tantalum at C11. Note 
that the plus sign points toward the 
edge of the board. Move to the right 
and install a 0.01-04F Mylar capacitor at 
C8, and another at C10. Those capaci- 
tors are the green rectangular units 
often found in transistor radios, although 
conventional ceramic -disc types should 
work well if you can't find the Mylar ones. 
Next, install a 0.005-µF Mylar-type at 
C9. After that, install 0.1-µF Mylar 
capacitors at C7 and C6. On the other 
side of the IC2 socket, install a 15-pF 
ceramic disc -type at C4 and next to it a 

33-pF ceramic disc at C5. Continuing, 
mount a 0.1-µF ceramic disc at C3 and 
another at C 1. Finish up by installing a 

100-pF ceramic disc at C2. 
Five wire jumpers are used to con- 

nect one side of the board to the other. 
Run pieces of excess resistor lead 
through the holes indicated by asterisks 
in Fig. 5 and solder them on both sides 
of the board. Clip off any excess 
lengths. 

The battery connectors are installed 
next. Cut the positive lead of one con- 
nector to a length of about an inch, and 
the negative lead of the other connector 
to the same length. Then slip a piece of 
heatshrink tubing all the way onto one 
of the wires, and solder the two to- 
gether. When the solder joint has 
cooled, move the tubing down over the 
joint and use a match or other heat 
source to shrink it. (Don't hold the heat 
source too close to the tubing-it will 
start to char.) Wrap the remaining leads 
from the connectors around switch S1's 
body and knot them securely around it; 
then connect the leads to the pads as 

shown in Fig. 5. The batteries them- 
selves are attached to the bottom of the 
case with double -sided tape. 

Finish up the component side by in- 
stalling the ICs. Double-check their 
orientation. Turn the board over (label - 
side up) and install R13, a 47K, 5% re- 
sistor. Cut the leads short first, to about 

J1-J9-banana jack (Smith 101 or similar) 
Miscellaneous: PC board, battery clips. IC 

sockets, heat -shrink tubing, enclosure 
(Vertox model 2000 or similar), etc. 

The following are avalable from: Technico 
Services, P.O. Box 20HC, Orangehurst, 
Fullerton, CA 92633: PC board and 1% re- 
sistors (CAL -1), $13.00; PC board and 
0.1% resistors (CAL -2), $16.00; 1% resis- 
tors only (RES -1), $3.00; 0.1% resistors 
only (RES -2), $6.00. CA residents please 
add sales tax. Non -USA orders please 
add $3.50 for shipping and handling. 

The following is available from: Circuit 
Specialists Co., P.O. Box 3047, Scotts- 
dale, AZ 85257: kit KT -2 (does not include 
PC board, precision resistors or case), 
$21.95 plus $0.90 for shipping and han- 
dling. 

1/4 inch; then bend them and solder 
them to the pads. Note the position of 
the 8 -pin IC socket nearby-that 
should make it easier to locate the pads. 
Once the resistor is in place, press its 
body tight against the board. That com- 
pletes the component installation. 

If you like, you can deflux the board 
for a more professional appearance. 
Use a small brush and acetone in a well - 
ventilated area to remove the solder 
flux. 

Caution: Acetone is highly flammable! 
Always use it in a well ventilated area, 
away from flame. 

Clean only the front panel side of the 
board, and keep the solvent away_from 
the battery connectors and plastic base 
of the crystal-not only is acetone flam- 
mable, but it also dissolves many 
plastics. After the flux has been re- 
moved, and the front panel has dried, 
coat the panel with clear acrylic spray 
to preserve its appearance. 

You can fashion a plate out of 
Formica or other material to hide the 
circuitry on the top of the panel. Secure 
it with two small blobs of silicone 
sealant. 

Checkout and calibration 
Install the batteries. Then, if you can, 

obtain a 41/2 -digit DMM to check out 
the calibrator. In the event you don't 
have-or can't borrow-one, a freshly 
calibrated 31/2 -digit instrument will 
work. In fact, a good time to build the 
calibrator is right after the purchase of a 

new multimeter, so you can check it on 
an instrument that is "known good." 

A good place to start is with the resis- 
tance ranges. Set S2 to the OHMS posi- 
tion. Connect one of the DMM leads to 
the coM jack and the other to the o. iv/ 
mil Ií2 jack. Set the meter for that resis- 
tance range and you should read 1 l 1. l 

ohms ± 1% or ±0.1%, depending upon 
the resistors used in the calibrator. 

Note that most test leads can contri- 
bute at least 0.1 ohm of resistance them- 
selves; be sure to allow for that error: 

www.americanradiohistory.com



C10 R11 
R a r a r6 5 4 11 

++..oo '/ r 
ria .. 

r R9 - 
L; 

d 

J8 

nia YTAI 1 

11OTA11eIJA0 T3)rDO9 

DA V 

?>lZ 
J9 

9-9 or 
3f1AUOZ 

J1 

VhKTAII 

2T.eiV 

2MHO 

J7 
J2 

o r I r 
-R8- o r 

J J3 6 

I 
)f001 R5 Vf - R7- )t r I 

J5 
J4 

-nu' l 
HOMMOO I6 V r 0 

S1 Z 
)03'H7A-0-1_ 

"INDICATES WIRE JUMPER 
THROUGH BOARD 

82 

FIG. 5-COMPONENTS ARE MOUNTED on bot- 
tom of PC board with the exception of R13, 
which is mounted on the top. 

Disconnect the leads from the cali- 
brator, short them together, and read 
the lead resistance. Then subtract that 
value from the reading you get with the 
111.1 -ohm resistor. 

Remove the lead from the coM jack, 
and plug it into the Iv/ix jack. Change 
the multimeter range; you should get a 
reading of 1000 ohms, plus or minus the 
resistor tolerance. Continue by remov- 
ing the lead from the o. ivii i IS2 jack. and 
transferring it to the low lox jack. You 
should read 10,000 ohms. Then switch 
your leads to the coM and low jacks. 
Change the range switch on the DMM 
and the reading should be 100,000 ohms. 
Finally, with the leads in the coM and 
I MEG jacks, the DMM should give you 
a reading of one megohm. 

Many low-cost digital multimeters are 
hum -sensitive on the high resistance 
ranges, so your readings may change if 
you use long test leads. If you have that 
problem, simply use shorter leads (1 

foot or less), and work away from 60 -Hz 
sources. 

The next check is for the correct DC - 
voltage output. Set S2 to the VOLTS posi- 
tion. Then switch the DMM to the DC 

VOLTS position. Press Si and measure 
the voltage at the BAT <14V jack. The 
exact value you read isn't important, as 
long as it is 14 volts or higher-that is 
just a check on the condition of the cali- 
brator's batteries to insure that the cali- 
brator will put out accurate voltages. 
Transfer the test lead to the 10V/I0x jack. 
You should read approximately 10 

FIG. 6-NOTE HOW 1% RESISTORS are mounted 
1/4 -inch above board. 

volts-the value will be set precisely in a 
little while. 

The final checks are for the AC out- 
puts. An oscilloscope would be handy at 
this point to measure the 10 -volt p -p 
squarewave, but it isn't absolutely 
necessary; at this point all we are really 
interested in is the one -volt sine -wave 
output. Set your DMM to its I VOLT Ac 
range, or as close to it as you can come. 
Plug the test lead into the IV AC SINE 

jack. Press S1, and wait a few seconds. 
When the reading stabilizes, it should be 
close to one volt. That completes the 
performance checks. If you encounter 
any difficulties, correct them before go- 
ing any farther. 

The next step is calibration, which is 
quick and easy. The first thing is to ad- 
just the 10 -volt source. Connect the 
DMM to the coM and lovilox jacks and 
set the DMM to its 20 VOLTS Dc range. If 
the Instrument has a io VOLTS Dc range 
instead, use that one. (The object is to 
be able to read voltages both below and 
above 10 volts, but accuracy is more 
important.) With S2 in the VOLTS posi- 
tion, press S 1. Hold it for a few mo- 
ments, and then adjust R2 for exactly 
10.000 volts. That completes the DC 
voltage calibration. 

The last step is the AC calibration. 
Reconnect the DMM's "hot" lead to 
the IV -AC SINE jack and set the meter to 
its 2 -VOLTS Ac range. If the meter has a 
I -VOLT AC range, use it instead. Press SI, 
and hold it for a few moments. After the 
reading stabilizes, adjust R15 for exactly 
1.000 volt. That completes calibration 
of the unit. 

Use 
In order to get the most out of the 

calibrator, it pays to look at a few com- 
mon applications. 

As a voltmeter calibrator, it's ideal 
because it provides voltages that 
correspond to the voltmeter ranges 
most often used. With its 10 -volt output, 
the unit is right at home with IC's and 
other devices that normally operate in 
the 3- to 15 -volt range. There should be 
no problems working with instruments 
having input resistances of a megohm 
or more, which includes most 
FETVOM's, VTVM's, and all digital 
multimeters. Lower -resistance analog 
meters can be accurately calibrated 
using the 10 -volt output but somewhat 
reduced accuracy will result using the 
1 -volt outputs or 0.1 -volt outputs. If 
you are checking a known -good analog 
meter, make a note of the readings you 
get; that way you will have a way to 
check the meter later on. 

Before checking the calibration of 
any voltmeter, make sure that it is 
zeroed properly. Generally, that step is 
not necessary with modern digital volt- 
meters (which zero themselves auto- 
matically), but older digital meters and 
analog meters may require zeroing. 

In case of analog meters, be sure to 
place the instrument in the viewing 
position you normally use before ad- 
justing the mechanical zero. That's be- 
cause some meters (usually low-cost 
imported models) aren't compensated 
for gravity, and the needle can wander 
over the zero mark. Static electricity on 
the plastic meter -cover can cause 
zeroing problems too, so clean it gently 
with a mixture of detergent and water. 
Don't wipe it with a dry cloth; use a 
damp one to keep static generation 
down. 

Always check the BATT <14v jack for 
at least 14 volts before using the cali- 
brator to insure that the 10 -volt regula- 
tor is being supplied enough voltage to 
function properly. 

To calibrate a voltmeter, set S2 on 
the calibrator to VOLTS and connect the 
voltmeter across the appropriate jacks. 
For maximum accuracy, use the 10 -volt 
output, if possible. Then press SI to 
apply voltage to the meter. If you are 
checking a meter that can't be easily 
calibrated, make up a note showing 
how great the error made is, and tape it 
to the meter. That is usually done with 
analog instruments. Digital voltmeters 
are generally easier to calibrate, and 
can be readily adjusted to match the 
output of the calibrator. 

When calibrating a digital meter that 
has several ranges, always calibrate on 
the lowest range. That is known as cali- 
brating the "basic accuracy," because 
the error -causing attenuator built into 
the digital meter is out of the circuit 
under those circumstances. Use either 
the 1 -volt output or the 0.1 -volt output 
of the calibrator. 

continued on page 99 
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HOW TO DESIGN 
ANALOG CIRCUITS 

Junction Diodes 
Rectifiers & Zeners 
Made up of two different types of 
semiconductor material, the diode is found 
in a wide variety of applications. This month 
we'll learn how it is used. 

MANNIE HOROWITZ 

THIS MONTH. WE ARE GOING TO LOOK AT 
another semiconductor device-the 
diode. Unlike the devices we discussed 
in the last part of this series, it is made 
up of both p -type and n -type semicon- 
ductor material. Diodes pass current 
readily in only one direction. It is that 
property that makes the device useful in 
a wide variety of circuits. Let's take a 
closer look at one of the most popular 
types of diode-the junction diode. 

Junction diodes 
The schematic symbol for a junction 

diode is shown in Fig. l -a. Junction di- 
odes are formed by placing a slab of 
n -type semiconductor material in con- 
tact with a slab of p -type semiconductor 
material. Now you would think that be- 
cause you have an n -type slab touching 
a p -type slab, some of the excess elec- 
tronics from the former will be attracted 
to and flow to the latter. That is exactly 
what happens. 

Let's take a look at what happens at 
the junction of the p- and n -type semi- 
conductor material, as shown in Fig. 
1-b. Near the junction, there is a small 
area of electrons on the p -type slab and a 
small area of holes on the n -type slab. (A 

FIG. 1-A JUNCTION DIODE consists of a slab 
of n -type- and a slab of p -type -semiconductor 
material in close contact with each other, as 
shown in b. The schematic symbol for that de- 
vice is shown in a. 

hole is an area with a shortage of elec- 
trons. In Fig. l -b, the holes are indicated 
by the + signs.) That area near the junc- 
tion is called the depletion region. 

Normally, the number of electrons 
that cross over the junction is limited 
because the first electrons to do that 
repel the rest. The same holds true for 
the holes. To have more electrons and 
holes cross the junction, a negative 
voltage (relative to the voltage on the 
p -type slab) must be applied to the n - 
type slab. When that is done, the diode 
is said to be forward biased. If a positive 
voltage (again relative to the voltage on 
the p -type slab) were applied to the n - 
type slab, few, if any electrons or holes 
would cross the junction. In that case. 
the diode is said to be reverse biased. 

A forward -biased diode is not a linear 
device. That means that the current that 
flows through it is not proportional to 
the applied voltage. That is shown in 
Fig. 2. Note that when the applied 
voltage is small, the current rises very 
slowly. As the voltage increases, how- 
ever, the current flow begins to increase 
rapidly-in fact, it increases so much 
faster than the voltage that a slight in- 
crease in applied voltage will cause a 

ANODE CATHODE 

p -TYPE SLAB 

a 

JUNCTION 

DEPLETION 
REGION 

b 

n -TYPE SLAB 

large increase in current. 
But what happens when the voltage 

across the diode is very small? In that 
situation, so little current passes through 
the diode that for all intents and pur- 
poses, it is said to be cut-off. It is only 
after the voltage exceeds a critical point. 
called the threshold voltage, that the 
rapid increase in current we discussed 
occurs. The threshold voltage can be 
found easily by examining the diode's 

+1 

-v 
VTHRESHOLD 

+v 

FIG. 2-A FORWARD -BIASED DIODE is con- 
sidered "off' until the voltage across it exceeds 
the threshold voltage. 
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characteristic curve (a typical forward - 
bias characteristic curve is shown in 
Fig. 3). All you have to do is extend the 
straight portion of the curve, by drawing 
a dashed line, to the V (voltage) axis. 
The point at which the line crosses the V 
axis is the threshold voltage. Generally, 
that voltage falls between 0.6 and 0.8 
volts for diodes made of silicon, and 
between 0.1 and 0.3 volts for germanium 
diodes. Knowing the threshold voltage 
of a diode is important, because the de- 
vice will not conduct at voltages below 
that point. 

As we all know, voltage, current, and 
resistance are related through Ohm's 
Law. Because of that, our discussion of 
the voltage and current characteristics 
of a diode leads us to another important 
diode characteristic-its resistance. At 
any point on the diode's characteristic 
curve, diode resistance is equal to the 
voltage applied to the diode divided by 
the resulting current flow. Finding the 
DC resistance of a diode at any point is 
fairly easy. To show how it is done, let's 
first pick a point on the curve and label it 
A. The voltage can be found by drawing 
a line from point A to the voltage (V) 
axis: that line should he perpendicular 

+1 

v, 
+v 

FIG. 3-THE RESISTANCE OF A DIODE at any 
point can be easily determined by finding the 
voltage across the device and the current 
through it, and applying Ohm's law. 

to the axis as shown in Fig. 3. The point 
at which the line crosses the axis is the 
voltage across the diode; let's call it V,. 
As shown in Fig. 3, the current that 
flows through the diode can be found in 
the same manner; we'll call the point at 
which the line crosses the current (I) 
axis I,. The diode's DC resistance at 
point A is, by Ohm's Law, the ratio of 
the voltage to the current, or R = V,/I,. 

The AC resistance of a diode will usu- 
ally vary from its DC resistance. That is 
because the AC voltage is not a con- 
stant, fixed value, but varies with time. 
Consequently, the AC current must also 
vary. Since the diode is not a linear de- 
vice, its resistance varies with ap- 
plied voltage. AC resistance (sometimes 
called dynamic resistance, Rd) is there- 
fore a change in voltage. V V, divided by 

the change in current. A I. The method 
for determining AC resistance is shown 
in Fig. 4: 

+1 

Ip 

VI V2 

+v 

FIG. 4-FINDING THE AC RESISTANCE of a 

diode. Here, the voltages and currents at two 
points are used. 

For example, let's find the AC resis- 
tance of the diode when the AC voltage 
across the device varies from V, to V,. 
Here AV=V,-V1 and AJ=I,-I,. 
Dividing, the AC resistance, RAC, is AV/ 
AI = (V, - V/(I2 - I,). That is the resis- 
tance of the diode when the current var- 
ies between I, and I2. If you were in- 
terested in the diode's resistance at 
lower current levels, you would find 
that the resistance of the diode rises as 
the current drops. Thus, the AC resis- 
tance will be the lowest when the cur- 
rent flow is a maximum; that is at the 
"top" of the curve. 

The forward characteristics of a diode 
are quite important, but it is the combi- 
nation of the diode's forward and re- 
verse characteristics that makes it so 
useful. A diode is reverse -biased by ap- 
plying a positive voltage to the n -type 
semiconductor material, so that it is 
made more positive than the p -type 
semiconductor material. If that were 
done, and the diode were an ideal de- 
vice, it would not conduct any current. 
But, of course, no electronic device is 
ideal, and diodes do conduct a small 
amount of current. That current, called 
reverse or leakage current, flows be- 
cause electrons and holes in the diode's 
depletion region are transferred back to 
their respective n -type and p -type slabs 
when reverse bias is present. That trans- 
fer generates heat in the diode, which 
reduces its resistance and allows an in- 
creasing amount of current to flow. Inci- 
dentally, that's the reason why manu- 
facturer's data sheets give operating 
characteristics at a specific ambient 
temperature-those characteristics will 
vary somewhat with temperature. 

As the reverse bias is increased, the 
reverse current also increases, but very 
gradually. However, if the reverse bias 
is increased to a critical point VB, the 

breakdown voltage, an interesting phe- 
nomenon takes place. What happens is 
that reverse -current flow suddenly in- 
creases to a high level. In fact, it in- 
creases so much that, no matter how 
much more reverse bias is applied, the 
voltage across the diode will not change. 
The area of that increased current is 
called the breakdown or avalanche re- 
gion. Reverse current is usually speci- 
fied at a reverse bias just before break- 
down occurs. That reverse bias, VR, is 
the highest reverse bias that can be ap- 
plied without breakdown occurring. A 

FIG. 5-REVERSE-BIASED CHARACTERISTIC 
of a diode. In manufacturer's specifications, 
reverse current (also called leakage current) is 
usually defined at a point just before breakdown. 

typical reverse -characteristic curve, 
showing the points we've discussed, is 
shown in Fig. 5. 

Diode ratings 
The first step in choosing a diode for a 

specific application is to obtain the man- 
ufacturer's data sheets. Those data 
sheets provide both the ratings and 
characteristics of the diode. The ratings 
are the maximum allowable values given 
to the diode before damage results. The 
characteristics are the normal operating 
parameters of the diode. 

Unfortunately, there isn't an industry 
standard for diode specifications-; you 
may find that the same specification has 
different names, depending on which 
manufacturer the data sheet comes 
from. Looking at a typical data sheet, 
you are likely to find a rating called peak 
reverse voltage (PRV) or peak inverse 
voltage (PIV). Both of those terms refer 
to the maximum allowable instantane- 
ous reverse voltage that can be applied 
across the diode before breakdown oc- 
curs. Another rating is the maximum 
reverse DC voltage (VRpc) or working 
inverse voltage (WIV). Those terms re- 
fer to the maximum allowable reverse - 
DC voltage. That rating is usually less 
than the peak rating. Those ratings are 
important, because a standard junction 
diode should never be operated in the 
breakdown region. 
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Other specifications found on the data 
sheets include the nruxinrrrm continuous 
forward current (IF). That refers to the 
maximum allowable forward current at 
a stated temperature. The .forward-volt- 
age drop (VF) refers to the voltage drop 
across the diode at a specified forward 
current. at a given temperature. The 
reverse -leakage current (IR) refers to the 
reverse current flow at a specified re- 
verse voltage. 

Another important specification re- 
fers to the maximum power dissipation. 
and it depends on the operating tem- 
perature. Manufacturer's data sheets 
will provide the information necessary. 
so that you can determine the maximum 
power dissipation at any given operating 
temperature. That information will be 
provided in either of two ways. 

The first way is for the data sheet to 
provide the maximum allowable junc- 
tion temperature (TO and the thermal 
resistance e;A) between the junction 
and the air. l o calculate the maximum 
power dissipation use the equation: 

TJ=TAAJAXPD 

where TA is the ambient temperature 
and PD is the maximum power dis- 
sipation. 

The second way is for the data sheet 
to provide the maximum power dissipa- 
tion (Po) at a specified temperature and 
also provide a derating factor expressed 
in milliwattsper-°C. For example. sup- 
pose that a diode can dissipate 50 mW at 
25°C. has a derating factor of I mW-per- 
°C. and the surrounding air temperature 
is 50°C. The maximum power dissipa- 
tion will be 50 mW - I mW-per-°C X 

(50°C - 25°C). or 25 mW. 

Junction diode applications 
Junction diodes have a wide variety of 

applications. One of those is in power 
supplies. While we do not want to get 
into a detailed discussion of power -sup- 
ply design at this point (that topic will be 
discussed later in this series). let's see 
how the diode can be used to convert 
AC into DC. 

For discussion. we'll take a close look 
at a simple circuit. called a half -wave 
rectifier. This circuit is shown in Fig. 6. 

Before we get too much farther. this is 

a good time to take a close look at an 
AC -voltage waveform: that information 
will he useful in other parts of this series 

+V 

Vp 

-Vp 

° 90° 180° 270° 360° 

-V TIME -3. 
FIG. 7-ONE CYCLE of an AC voltage waveform 
is shown here. 

as well. An AC -voltage waveform is 

made up of many cycles; one such cycle 
is shown in Fig. 7. Each cycle is divided 
into 360 angular degrees; the cycle is 

positive from 0 to 180 degrees. and nega- 
tive from 180 to 360 degrees. The period. 
T. of a sinewave is the length of time it 
takes to complete one cycle. Since there 
are 60 cycles -per -second in a 60 -Hz AC 
voltage waveform. the period of the 
waveform is 1/60 of a second. 

While the sinewave is. as we said. 
divided up into 360 angular degrees. it 
is often more convenient to measure 
angles in other units. called radians. To 
convert from degrees to radians. or back 
again, the following formula is used: 

Angle in Radians Angle in Degrees 

2>r 360° 

As you can see in Fig. 7, the level 
of an AC voltage varies with time. If 
you wanted to find the voltage at any 
particular instant of time (called the 
instantaneous voltage). the following 
formula should be used: 

V = Vpsin(27rft) 

or. since 2ir is approximately equal to 
6.28: 

V = Vpsin(6.28ft) 

Where Vp is the peak voltage, f is fre- 
quency. and t is time. As you probably 
noticed, we used radians in that equation. 

Now let's refer back to the half -wave 
rectifier shown in Fig. 6. As you can see. 
that circuit is made up of just a trans- 
former, diode, and capacitor. The trans- 
former is needed because the voltage 
available from a wall outlet is usually 
about 117 -volts AC; but, aside from re- 
quiring DC instead of AC. few devices 
will be able to use exactly that voltage 
for operation-some will require more. 
some will require less. 

For the time being. let's ignore the 

117 
VAC 

D 

J 

i ICI 

0 

To 
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a 

FIG. 5-A JUNCTION DIODE is used in this simple half -wave rectifier circuit. Other types of rectifiers 
will be discussed later in this series. 

presence of the capacitor and see how 
the half -wave rectifier works. When an 
AC voltage is input to the transformer. 
the output of the transformer is also an 
AC voltage, but at a different level. Dur- 
ing the positive half of the cycle, the top 
of the transformer. as drawn, will be 
positive with respect to ground. Be- 
cause of that, the diode in the circuit will 
be forward -biased, and thus conduct. 
Since there is very little voltage drop 
across the diode (no more than about 0.7 
volts), the diode has little effect on cir- 
cuit operation during the positive half of 
the cycle. and the output of the trans- 
former appears across the load. 

During the negative half of the cycle. 
however, the top of the transformer is 
negative with respect to ground. That. 
of course, means that the diode is re- 
verse biased and will not conduct. Since 
no current will flow (actually. a small 
amount of current will flow but not 
enough to have any effect). the circuit is 
essentialy an open circuit and no voltage 
is placed across the load. The output 
voltage of the half -wave rectifier (again 
ignoring the presence of the capacitor) 
is shown in Fig. 8. 

But we are not done yet. The recti- 
fier's output as shown is called pulsed 
DC, and is not really that useful, espe- 
cially in such things as radio circuits. 
Something must be done to smooth out 
that output; that is where the capacitor 
comes in. That capactior is charged dur- 
ing the positive half of the cycle; during 
the negative half of the cycle, it dis- 
charges through the load. If the value of 
the capacitor is chosen so that it is high 
enough, it will only have enough time to 
discharge slightly before the next posi- 
tive pulse. As a result, the voltage 
across the load will be as shown in 
Fig. 9. 

You've probably noted that the volt- 
age across the load is still not "pure" 
DC. It is. however, close enough for 
most applications; the output from most 
wall -plug power -supplies is generally no 
smoother than what is shown here. The 
amount of the remaining ripple will 
depend upon the size of the capacitor 
used. How to find out how large a capac- 
itor you need, as well as other types of 
rectifier circuits, will be covered when 
we take a closer look at power supplies 
later in this series. 

Zener diodes 
Let's take another look at the diode's 

reverse characteristic shown in Fig. 5. 

That figure shows that, in the break- 
down region. the voltage across the 
diode remains constant, no matter how 
much reverse bias is applied. While op- 
erating a general-purpose diode in the 
breakdown region is not advisable (the 
result is likely to be at least a ruined 
diode). Zener diodes are designed to be 
operated in the breakdown region; they 
can do so without adverse results, up to 
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+v we can use for R, simply substitute VMIN 
for V, or: 

Vp - 

a 
J 

TIME 

-v 
FIG. 8-THE OUTPUT of the rectifier shown in Fig. 6, ignoring the presence of the capacitor. 

+v 

TIME 

-v 
FIG. 9-WHEN THE CAPACITOR is added, the pulsing DC is "smoothed" out, making it more useful. 
The output from a wall -plug power supply is rarely smoother than this. 

the device's rated limits. That property 
makes the Zener diode useful in a wide 
variety of voltage -regulator and voltage - 
reference applications. 

A circuit 'using a Zener diode is shown 
in Fig. IO. Since it is the reverse charac- 
teristic that's important, the diode is 
connected so that it is reverse biased. 
The resistor is added so that the current 
through the Zener is limited to safe (i.e., 
within the device's rating) levels. Here, 
the Zener is used as a voltage "regu- 
lator." What happens is that, regardless 
of the level of the supply voltage, the 
voltage across the Zener will remain at 
VB. Since the diode is in parallel with the 
load, the voltage across the load is equal 
to the voltage across the diode. 

Zener diode applications 
The circuit in Fig. 10 can be used to 

remove the ripple from DC output of the 
rectifier in Fig. 6. To do that, simply 
replace the battery with the output from 
the rectifier. The voltage across the 
Zener will remain at VB regardless of 
how much ripple is in the rectifier's out- 
put. The output, which is taken across 
the Zener, is pure DC and will also be 
fixed at VB. 

Using what we now know about Zen - 
ers, we can now attempt some simple 
design work. Rather than design an en- 
tirely new circuit, however, let's see if 
we can calculate what values are re- 
quired for the components used in the 
circuit shown in Fig. 10. We need to 
start off by defining some of the terms 
that we'll be using. 

First of all, if the current that flows 
through the Zener is lz and the current 
that flows through the load is IL, then 
the current that flows through the re- 
sistor is lz + IL. That is the current that 

must be supplied by the battery. Addi- 
tionally, the voltage supplied by the bat- 
tery is V, and the circuit's output volt- 
age is equal to the Zener's breakdown 
voltage, or VB. Finally, the resistance of 
the load is RL. Using those terms, we 
can now write a basic equation that de- 
scribes the circuit: 

TO 
LOAD 

FIG. 10-A SIMPLE VOLTAGE REGULATOR 
using a Zener diode. This circuit will keep the 
voltage across the load at a constant level 
equal to the breakdown voltage of the Zener. 

VB=V-R(lz+IL) (1) 

That equation can be somewhat sim- 
plified, however. In designing Zener 
regulator circuits of this type, Iz is gen- 
erally assumed to be equal to 10 percent 
of IL, or Iz = 0.1IL. Let's also make that 
assumption. Plugging that back into our 
circuit equation, we get: 

VB = VMIN - 1.11LR (2) 

In the circuit we've been discussing, 
either the supply voltage or the load 
could vary; or both could vary. Let's 
look at what happens when only the 
supply voltage varies. 

The first thing we need to calculate is 
a value for R. To do that, we need to 
rewrite equation 2 as: 

R VVB (3) 1.11L 

To solve for the maximum value that 

R VMIN VB 
(4) 

1.11 
L 

One more thing we need to know 
about the resistor is how much power it 
will need to dissipate. The maximum 
current flows through the resistor when 
the supply voltage is at VMAx, and is 
equal to (VMAx - VB)/R. Using the rela- 
tionship P = V2/R, the power rating of 
the resistor, in watts, must be greater 
than (VMAx - VB)2/R. 

Let's now turn our attention to the 
Zener. Because the maximum current 
flowing through the Zener (Iz(MAx)) is 
equal to the maximum current flowing 
through the resistor, minus the current 
that flows through the load, then: 

IZ(MAX) VMA VB - IL (5) 

and the power rating of the Zener must 
be greater than VBIz(MAx). 

Now, let's consider what happens 
when the supply voltage remains con- 
stant, but the load varies. We can find 
the largest and smallest acceptable val- 
ues for R in the same way we did before. 
However, the equation we used must be 
changed slightly, because we are now 
concerned with a variable load current 
and a fixed supply voltage (instead of a 
fixed load current and a variable supply 
voltage). 

The maximum acceptable value of R 
is found by looking at the circuit when 
the current through the load is at a max- 
imum. That can be found from the equa- 
tion: IL(MAx) = VB/RL(MIN). Substituting 
into equation 4, we can find the max- 
imum value of R from: 

V - VB R- (6) 
1 1 

IL(MAX) 

The power rating of the resistor is 
equal to (V - VB)/R. The power rating 
of the diode is equal to VBIzIMAxI, where: 

V - VB 
IZ(MAX) = 1L(MIN) (7) 

Things get slightly more complicated 
when both the supply voltage and the 
resistance of the load vary. In that case, 
the maximum value of R is limited to 

R - VMIN -VB 
1.1 

IL(MAX) (8) 

The power rating of the resistor is the 
same as it would be if just the supply 
voltage varied. To find the power dis- 
sipated by the Zener, substitute ILIMIN, 
for IL in equation 5. 

Even though we've learned a lot 
about diodes this month, there is still 
quite a bit that needs to be covered. But 
let's leave that for the next part of this 
series. Among the things we'll discuss 
then will be special-purpose diodes and 
how to use them. R -E 
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WHILE THE FCC IS CHOOSING A STANDARD 
for multi -channel audio transmission 
for TV broadcasting in the U.S., the 
rest of the world is moving ahead. 
Japan has now been broadcasting TV 
programs with two audio channels for 
more than three years. In fact, the 
Japanese system of multi -channel audio 
for TV is one of the three systems being 
considered by the FCC. (See the Feb- 
ruary 1982 issue of Radio -Electronics, 
page 74.) 

But Japan and the U.S. are not the 
only countries concerned with multi- 
channel TV audio. Other countries, 
such as West Germany, have also been 
exploring the possibilities of multi- 
channel audio for some time. And while 
it may be argued that not too many TV 
programs leild themselves to multi- 
channel audio, the use of two -channel 
audio in connection with motion pic- 
tures is of special interest to Europeans 
and the Japanese. 

Often, those countries broadcast 
motion pictures that have been made in 
the U.S.A., or in other countries where 
different languages are spoken. In most 
cases, dialogue is dubbed into the 
language of the country in which the 
movie is to be shown. But many viewers 
in those countries would rather hear the 
original soundtrack, either as a means 
of learning a second language or be- 
cause they already know the language 
and would rather hear the actual voices 
of the actors and actresses involved. 
That's where multi -channel audio plays 
its most important role. Given two 
distinct channels of audio, one channel 
can be used to carry the dubbed ver- 
sion of the soundtrack, while the second 
channel can be used to transmit the 
original soundtrack. 

Much to everyone's surprise, in con- 
junction with the International Radio 
Exhibition in Berlin, a second German 
TV Network, ZFD (Zweite Deutsche 
Fernsehen), began broadcasting in 
stereo and in a two -channel bilingual 
mode, using a transmission system that 
differs entirely from any of the three 
systems currently being studied for 
possible use in this country. Further- 
more, since Germany does not have the 
same sort of anti-trust laws that we 
have in the U.S., almost all the German 
manufacturers of TV receivers were 
well aware of the impending beginning 
of multi -channel audio broadcasting 
long before it began. They had ample 
time to design and produce a wide 
variety of TV sets with multi -channel 
audio, multi -channel adaptors for exist- 
ing TV's and other related audio prod - 

NEW 

GERMAN 

SYSTEM 

STEREO 
AUDIO 
FOR TV 

Three stereo TV -audio systems 
are currently under consideration 
by the FCC, but none offer the 
channel separation of this new 
one from West Germany. 
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FIG. 1-FREQUENCY SPECTRUM of a PAL TV 
the new second audio carriers. 

ucts. By the time broadcasting began 
and the International Exhibition in 
Berlin opened, German TV viewers 
could walk into many TV sales shops 
and purchase the needed equipment to 
receive TV programs with the new 
multi -channel audio service. 

channel showing the location of the first and 

The German two -carrier system 
Unlike the multiplexing systems pro- 

posed for the U.S., the new German 
multi -channel audio system for TV uses 
two separate audio RF carriers. The 
video and audio carriers are located 
within the PAL channel -bandwidth as 
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shown in Fig. 1. Note that the main 
audio carrier is 5.5 MHz above the 
video carrier, while in the NTSC sys- 
tem used in this country, it is 4.5 MHz 
above it. 

In the German multi -channel system, 
a second RF carrier is added for the 
new audio channel. That camer is 5.742 
MHz away from the video carrier and 
its amplitude is 7 -dB lower in power 
than that of the original audio carrier. 
The original audio carrier, in turn, was 
and continues to be 5.5 MHz away and 
13 -dB lower in power than the video 
carrier. The new, second audio carrier 
is, therefore, 20 -dB lower in power 
than the video carrier. The reasons for 
those power relationships will be ex- 
plained shortly. 

Audio modulation 
The original audio channel -(which 

we'll call Channel 1) carries a half 

amplitude left -plus -right sum signal 
-(L + R)/2-when stereo is broadcast. 
The newly added audio carrier (Chan- 
nel 2) is modulated by a right -only sig- 
nal during stereo transmissions, plus a 
pilot carrier signal having a frequency 
of 54.7 kHz (3.5 times the line repeti- 
tion rate of 15,625 kHz). During stereo 
transmission, the 54.7 kHz pilot camer 
is AM modulated at 50% by an audio 
signal having a frequency of 117 Hz. 
During bilingual broadcasts, the carrier 
for Channel 1 carries the dubbed lan- 
guage while Channel 2 is modulated by 
the other language (usually the original 
soundtrack of a film) and the pilot 
carrier is now AM -modulated at 50% 
by a 274 -Hz signal. Finally, during or- 
dinary monophonic transmission, both 
Channels 1 and 2 carry the same 
audio information and the pilot carrier, 
though continuing to be present in the 
signal baseband, is unmodulated. 

Referring back to the signal compo- 
nents used during stereo transmis- 
sion-(L+R)/2 on Channel 1 and R on 
Channel 2-you may be wondering 
why such an asymetrical modulation 
arrangement was chosen. The answer 
relates to those carrier power levels 
mentioned earlier. Since the power 
level of the Channel 2 carrier is 7 -dB 
lower than that of the Channel 1 carrier, 
a unity -level R signal is used to modu- 
late that carrier. In the course of matrix 
decoding to recover separate L and R 

signals, only 50% of the R signal (R/2) 
needs to be subtracted from the signal 
recovered from the Channel 1 carrier- 
(L +R)/2-to obtain L/2. That method 
introduces less signal-to-noise degrada- 
tion than would have occurred with a 
symmetrical L+R, L --R type of carrier 
modulation tha is used in stereo FM 
and in the other multi -channel TV sys- 
tems presented to the FCC for their 
consideration. As for the recovered R 

signal, it is only necessary to reduce its 
gain by 6 d B (R divided by 2) to make 
its amplitude consistent with the de- 
matrixed L/2 signal. Alternatively, of 
course, the L/2 recovered signal can be 
amplified by 6 dB to form a unity -level 
L signal that matches the demodulated 
unity -level R signal from the Channel 2 

carrier. 

Stereo TV receiver circuits 
Figure 2 is a block diagram of a pos- 

sible TV receiver that could be used in 
conjunction with the new German 
multi -channel audio system. The basic 
set would be configured much like the 
familiar intercarrier type of set, except 
that two intercarrier IF sections would 
be needed: one at 5.5 MHz (for the 
Channel 1 audio -camer amplification 
and FM demodulation) and the other 
tuned to 5.742 MHz for amplification 
and FM demodulation of the Channel 2 

audio carrier. 
A second and more costly design, 

shown in Fig. 3, uses a common IF am- 
plifier for both audio carriers plus the 
video camer. After the IF amplifier, 
the audio carriers are first isolated by 
the audio IF filters and then the carriers 
are recovered by the mixer/detector. 
After recovery, the 5.5 -MHz camer 
and the 5.742 -MHz camer are amplified 
and detected separately. 

The third possible circuit arrange- 
ment (and the most costly) is shown in 

Fig. 4. Here, after the RF mixer, an IF 
amp centered at 38.9 MHz passes both 
the video -IF and audio -IF signals. The 
video -IF signal is isolated by a filter 
network and then detected and ampli- 
fied to recover the composite -video 
signal. 
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The combined audio -IF and video -IF 
signals are also supplied to two separate 
audio -IF amps. The first audio -IF amp 
is centered at 33.4 MHz and its output 
is detected to obtain the Channel 1 

audio signal. In a similar manner, the 
second audio -IF amp is centered at 
33.158 MHz and its output is detected 
to obtain the Channel 2 signal. 

Each of the three circuit arrange- 
ments just described recovers the audio 
(and pilot signal) content from the 
Channel 1 and Channel 2 audio carriers 
used in the new multi -channel audio 
system. However, additional circuitry 
is still required to determine whether 
mono, stereo, or bilingual information 
is being broadcast and to do the neces- 
sary switching and dematrixing in the 
receiver. 

A block diagram of that addi- 
tional circuitry is shown in Fig. 5. The 
pilot carrier decoder circuit detects the 
frequency of the pilot -carrier modula- 
tion (or, in the case of mono, the ab- 
sence of modulation) and electronically 
switches either to the stereo mode or to 
the mono/bilingual mode. Prior to the 
individual power amplifiers for each 
audio channel, switching circuitry either 
parallels the inputs to the amplifiers in 
the case of mono, or separates the in- 
puts to the amplifiers in the case of 
stereo. This switching circuitry also 
permits switching from one sound track 
to the other for bilingual reception. 
Which sound track is to be received is 
left to the option of the viewer/listener. 

In speaking with some of the engi- 
neers from various TV manufacturing 
firms in Germany, we learned that one 
of the main reasons for rejecting the 
standard type of multiplexing system 
for multi -channel audio was the rela- 
tively poor channel separation afforded 
by such a system. Of course, channel 
separation on the order of 30 -dB or even 
20 -dB is perfectly adequate when we 
are talking about stereo programming 
(most stereo phono cartridges offer rio 
more than that). But when the programs 
from each channel are not related (as 
would be the case with dialogue coming 
over in two different languages), much 
higher orders of separation are called 
for. According to the engineers, separa- 
tion on the order of 60 -dB between 
channels is realizable using this two - 
audio -carrier system and that should be 
more than enough for even the most 
critical listener. 

The introduction of this new multi- 
channel audio system for TV came as a 
surprise not only to American visitors 
to the Berlin Fair, but to many Japanese 
manufacturers represented at the show, 
none of whom had even prototype 
models of TV sets capable of handling 
the new system. Clearly, the German 
TV set manufacturers want at least 
some brief time advantage in selling 
their domestically made sets before 
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FIG. 3-HYBRID TV SET where a full split -sound system and intercarrier design are combined. 
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FIG. 4-FULL SPLIT -SOUND SYSTEM. The audio signal is processed just after the audio/video IF amp 
and prior to filtering and video detection. 
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FIG. 5-FINAL AUDIO PROCESSING where selection of mono/bilingual or stereo reception 
modes occurs automatically. When receiving bilingual broadcasts, the user can select which 
channel is heard. 

having to face the competition offered 
by foreign manufacturers. 

Having now been exposed to this 
type of multi -channel sound system and 
impressed with its high quality level, it 

seems to me that it might be wise for 
those U.S. committees that are involved 
in evaluating such systems and making 

recommendations to the FCC to take a 
good look at this new German system 
before coming to any conclusions. It 
would be a pity if, acting in haste, we 
chose an inferior multi -channel audio 
system for TV when a better one was 
available in Europe, or anywhere else 
for that matter. R -E 
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Part 2 LAST 
MONTH WE 

looked at how satellite 
communications developed, and at 
some of the programming available on 
domestic satellites. We also discussed 
the mechanics of uplink/downlink trans- 
mission and reception and the theory of 
operation of the R2B satellite -TV re- 
ceiver. This month we'll cover the con- 
struction of that receiver. 

Due to the extremely high frequency 
of the signals involved, parts placement 
is critical and double -sided PC -board 
construction is required. The receiver 
uses two boards-a main board and a 
smaller mixer board that mounts at the 
rear of the main board. 

Main board 
The first step in building the receiver 

is to assemble the main PC board. Foil 
patterns for the top and bottom of that 
board, respectively, are shown in Figs. 
9 and 10. A parts -placement diagram is 
shown in Fig. 11. Position the board so 
the side shown in Fig. 9 is facing up. Use 
a good grade of rosin -core solder and a 
fine -tipped iron rated at 40-50 watts. In- 
stall all of the resistors first, with the 
exception of R52-that will be mounted 
on the bottom of the board later. 

(If you purchased a complete R2B re- 
ceiver kit, you will have noticed that 
the 1170 -MHz oscillator and the 2nd -IF 
sections were assembled and tested. 
That is because alignment of those sec- 
tions requires specialized test equip- 
ment that the hobbyist may not have 
access to, such as a CATV-type sweep 
generator and a high -frequency spec- 
trum analyzer; complete details will be 
given in the next installment of this 
article.) 

Note that you will have to solder all 
ground leads on both the top and bottom 
sides of the board. (A ground does not 
have the ground plane on top of the 
board etched away from around its 
mounting hole.) Next, install IC sockets 
for IC4-IC7. 

Now mount diodes Dl -D7. Note that 
D7 is made from an NPN transistor that 
has been modified by soldering its base 
and collector leads together; the base - 
emitter junction works as a diode. That 
arrangement is used because D7 and 
Q12 together form a current mirror and 
its two components should be matched 
fairly well. 

Install LEDI, but do not solder it 
flush to the board-leave its leads long 
so that it can be mounted on the front 
panel later. 

With that done, install all the transis- 
tors. You will notice that there are two 
possible ways to install the NEC 02136 

SATELLITE TV 
RECEIVER .2113 

Now that you know how a satellite -TV receiver operates, 
it's time to get to work and put one together. 

transistors (QI -Q3, Q5, Q6). Transis- 
tors QI -Q3 should have their markings 
face -up; Q5 and Q6 should be installed 
with the markings facing down. 

Installation of the capacitors is fairly 
straightforward and should be done 

next. One lead of C3 must be soldered to 
the leg of C4 before installation, as 
shown in Fig. 12. Similar preparation is 
required for capacitors C5 and C6, C8 
and C9, and C 10 and CI l . That may 
seem odd, because the mounting tabs of 
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the trimmer capacitors are connected to 
ground; but there is an explanation. At 
the high frequencies involved, the bent 
legs of the trimmers actually act as 
inductors, and the C4-05 and C9 -C10 
pairs form transformers. The capaci- 
tance of the trimmer in parallel with the 
inductance of its leg creates an L -C tank 
circuit that provides the selectivity of 
the first -IF section. Because the values 
are critical, it is important not to use 
substitutes for the Stettner trimmer 
capacitors. 

Before installing the remaining capac- 
itors, solder a shield around the 1170 - 

MHz oscillator and first -IF sections as 

shown in the parts -placement diagram 
and in Fig. 13. Don't forget to include a 

partition between C5 and C9; it will sit 
over resistors R3 and R4, and Q2. Use 
3/4 -inch -wide strips of 28 -gauge tin to 
make the shield and be sure to solder all 
the seams completely. Then install all 
the remaining capacitors, except for CI, 
paying special attention to the polarity 
of electrolytics. 

Install trimmer potentiometers R13 
and R37, and insulated jumper JU 1, be- 
ing careful not to cause a short between 
the jumper and the ground plane. Mount 
L I , L8, and L9 in their respective posi- 
tions and also solder the constant -cur- 
rent source, IC8, into position. Solder 
ICI-IC3 to the board, taking care to 
orient them properly. Pin I of ICI is 
identified by a colored dot on the under- 
side of the package. Integrated circuits 
IC2 and IC3 are in SIP Single In -line 
Package) types and pin 1 is on the far 
left when the IC's are held so that the 
identification number can be read. 
Don't forget that you should still be 
soldering ground leads on both the top 
and bottom sides of the board. 

Install the slug -tuned coils, L2 -L6, 
and mount shield cans over them. (If 
you're wondering what happened to L7, 
it's formed by the lead of R5I.) Install 
the Berg test jacks TP1 and TP2 along 
with the AC -power jack, J5. Also mount 
the rear -panel RCA jacks, J2 -J4. You 
may want to solder the bodies of those 
jacks to the top of the board for added 
mechanical integrity. Install voltage reg- 
ulators ICI l -IC 13 (a heat sink is re- 
quired for IC 12) and power switch S 1. 

Solder R52 in place on the bottom side 
of the board between pins 2 and 10 of 
IC7. 

Finally, connect the TUNING and 
AUDIO front -panel potentiometers. (Use 
ribbon cable to keep things neat.) View- 
ing the TUNING pot (R47) from the front 

a) 
with the solder lugs at the top, connect 

z the rightmost lug to the hole marked 
o " I" on the parts -placement diagram 
1- and the center tab to the hole marked 
w "2." Similarly, connect the rightmost 
w tab of the AUDIO potentiometer (R48) to 
o the hole marked "3," the center tab to 

á the one marked "4," and the leftmost 
Ir tab to the hole marked "5." Be sure to 
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FIG. 9-TOP OF MAIN receiver board is a large ground plane with foil -free areas to provide clearance 
for component leads that pass through board. 

7 INCHES 

7 INCHES r1 

1-1 

o 

FIG. 10-BOTTOM OF MAIN receiver board. All components connected to ground must be soldered to 
ground plane on both sides of board. 

make the cables long enough for the 
controls to reach the front panel. Plug 
IC4-1C7 into their sockets, and the main 
board will be complete. 

Mixer board 
The mixer board performs the job of 

mixing the 4 -GHz input from the LNA 
with the first local -oscillator signal. It is 
the most critical part of the entire re- 
ceiver, so extra care must be taken in its 
construction. 

To assure proper operation, the PC 
board used for this section must be made 

o 
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FIG. 11 -NOTE THAT C1 AND IC2 are in 51F (Single In -line Package) aackages. Pin 1 and is on left 
when package is viewed from side with markings. 
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FIG. 13 -SHIELD AROUND 1170 -MHz oscillator and first -IF sections is nade from 3/4 -inch -wide strips of 
28 -gauge sheet tin. 

of .062 -inch thick FR -4 material with 
special plating and a dielectric constant 
of 4.84 ±.15 (see Parts List). One im- 
portant reason for that requirement is 
that two of the capacitors used in the 

mixer circuit, C72 and C73, are actually 
formed by the copper and plating on 
both sides of the PC board, with the 
board material acting as theiir dielectric. 

Foil patterns for both sides of the 

3/8 -INCH 

FIG. 12 -CAPACITOR C3 should be soldered to 
leg of trimmer C4 before it is mounted on board. 
Capacitors C5/C6, C8/C9, and C10/C11 should 
be prepared the same way. 

The following are available from Ramsey 
Electronics, 2575 Baird Rd., Penfield, NY 
14526: Complete Sat-tec R2B satellite -TV 
receiver kit with pre -aligned 70 -MHz IF 

and 1170 -MHz oscillator sections, 
$495.00; completely wired and tested Sat- 
tec R2B satellite -TV receiver, $749.95; 
RM3 RF modulator, $69.95; Watkins - 
Johnson V815 oscillator IC (IC10), 
$125.00; Avantek 1201K, 50 -dB gain LNA, 
$595.00. 

The above prices include shipping and 
insurance charges to points in the U.S. 
and Canada. Overseas orders please add 
15% to cover shipping. MC and Visa ac- 
cepted. 

mixer board are shown in Figs. 14 and 
15. Figure 15 also shows where compo- 
nent mounting holes are to be drilled; 
there are only a few of them-most com- 
ponents are soldered directly to the foil 
of the board or to other components. 
Note that J IO will need a large mounting 
hole. Figure 16 shows component place- 
ment on both sides of the board. Refer 
also to Figs. 17 and 18 for further details 
of component placement. We'll refer to 
the side of the board on which the capaci- 
tors are mounted as the bottom side, and 
the side on which the diodes are mount- 
ed as the top side. 

Begin assembly by soldering J10 to 
the top side of the board. Run a solder 
bead all around the flange and also sol- 
der the connector on the bottom side of 
the board. You may need to use a 100 - 
watt soldering gun or iron for this. 

While the board cools, prepare quar- 
ter -wave transmission -line balun LII 
from .141 -inch diameter Teflon hardline 
(Cablewave Systs. type CT -.141-50). 
Use a small tubing cutter to cut the hard- 
line to the dimensions shown in Fig. 
19-a. Solder the inductor into place on 
the bottom of the board with the longer 
end of the center conductor facing J 10. 

Solder that end to J 10 and the other to 
the foil pad indicated in the parts -place- 
ment diagram. The copper jacket of L I I 

should be soldered to the PC board only 
at the extreme ends, not along its entire 
length. 

Next, install ICIO, the VCO (Voltage - 
Controlled Oscillator) from the bottom 
side of the board. Note that one lead (pin 
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FIG. 14-BOTTOM OF MIXER BOARD shows two capacitors (C72 and 

C73) formed from PC -board material. 
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FIG. 16-CAPACITORS AND IC10 are mounted 
on bottom of mixer board (a); diodes on top (b). 

FIG. 17-QUARTER-WAVE HARDLINE BALUN 
is soldered to board only at its ends. 

FIG. 18-DIODES D1O-D13 are connected at one 
end to Teflon balun on top of mixer board. Wire 
loops L12 and L13 are described in text. 

3 INCHES 

FIG. 15-TOP OF MIXER BOARD shows where holes are to be drilled. Jack 
J10 will require large hole so that it can pass through board. 
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FIG. 19-TRIMMING GUIDES for hardline (a) and 
Teflon (b) baluns, L11 and L10. 
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FIG. 20-OSCILLATOR IC, IC10, can be mounted 
using hardware shown, or secured by soldering 
case to board. 

FIG. 21-TRANSFORMER AND FUSE are mount- 
ed in their own enclosure to avoid heat gener- 
ated by transformer from affecting the receiver. 

3) of the IC is not isolated from the case 
like the others. That is the ground lead 
and should be inserted into the hole go- 
ing to ground. Use the hardware pack- 
age that came with the [C to mount it to 
the board as shown in Fig. 20, or care- 
fully solder its case to the bottom side of 
the board in several places. You will be 
soldering L I O to pin 4 of the IC later, so 
do not cut it off. 

Install C70 and C71, noting polarity, 
and then prepare the other transmis- 
sion -line balun, L10, from Teflon co- 
axial cable (Alpha type R6179B/U) as 
shown in Fig. l9 -b. It is perhaps easiest 
first to cut away the outer sleeving by 
scoring it with a sharp knife and pulling 
it off. Do that for the wire braid and the 
inner insulation as well, being careful 
not to nick any of the wires. Connect 
one end of the center conductor to pin 4 
of IC 10. Also solder the braid at the end 
to the foil. Solder diodes D l0 -D I3 to the 
other end of the piece of coax, paying 
attention to polarity. Start with the two 
diodes that are connected to the braid. 
Keep the diode leads as short as you 
can. The ends of the diodes that are not 
connected to the coax are soldered to 
the two rectangular pads on the board. 
Those connections can be seen in Fig. 
18. continued on page 102 
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AMCO-ON 
IMPROVES 
PAY -TV Decor:belie 
If you can't get your pay -TV decoder to work, it may 
be because your set does not have enough IF gain. 
If so, try this simple circuit. 

A TYPICAL DECODER BOARD. The gated IF amplifier can be used to improve this device's performance. 
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FIG. 1-THE DIFFERENCE BETWEEN a standard television signal (a) and a suppressed -sync signal 
(b) is shown here. 

STEPHEN B. MILLER 

BUILDING OVER -THE -AIR, SUBSCRIPTION - 

TV decoders, such as the one featured 
in the January and February 1981 issues 
of Radio -Electronics, has become popu- 
lar with electronic experimenters and 
hobbyists. Many popular decoder de- 
signs require the unit to be attached to 
the IF strip in the receiver. A drawback 
to that scheme, however, is that some- 
times signal levels at that stage are in- 
adequate for proper decoder operation. 
This article offers one solution to that 
problem-a gated IF -amplifier that is 

installed in the TV set between the 
tuner output and the IF input. It is in- 
tended for use only with suppressed - 
sync -signal system decoders. 

Suppressed -sync -signal encryption 
To understand the problems here 

better, let's look at the differences be- 
tween a standard and encoded TV sig- 
nal. Both signals are shown in Fig. 1. 

Each complete picture, called a frame, 
is made up of 525 lines; 30 such frames 
are sent each second, for a total of 
15,734 lines per second. To recreate the 
transmitted signal, the receiver must 
take those lines and display them in the 
correct sequence and location. That is 
why sync pulses are needed-they tell 
the television receiver when to display 
the lines. Two types of sync pulses are 
used: One, the vertical -sync pulse iden- 
tifies the beginning of each frame and 
field (a field is a half frame); the other, 
called the horizontal -sync pulse, identi- 
fies the beginning of each line. In a sur - 
pressed -sync television signal, the hori- 
zontal -sync pulse is missing, as shown 
in Fig. 1-b, destroying picture sync. 

To restore the sync, some type of 
"decoder" is needed. What those de- 
vices do is to restore the sync pulses 
artificially during the interval that it is 

supposed to be present. The technique 
used is to reduce the AGC voltage so 
that there is enough IF gain to raise the 
signal to the proper level. 

NOTE: 

The legality of the use of pri- 
valety-owned devices to decode 
subscription TV broadcasts is 
currently the subject of much de- 
bate and pending litigation. The 
subscription companies have 
taken the position that decoding 
of broadcasts without payment is 
"theft of service" and the FCC has 
issued a notice to the effect that 
subscription -TV decoders are sub- 
ject to FCC approval. 

c- 
C z 
m 
uz 

OD N 

65 

www.americanradiohistory.com



That system, however, is based on 
the premise that there is enough IF gain 
available to do that. Unfortunately, the 
signal received by the television is often 
so low that the IF is running wide open, 
with little or no AGC required. If that is 
the case, there is little or no IF gain 
available and the signal can not be raised 
to the proper sync level. 

The easiest way to correct that prob- 
lem is to insure that a strong enough 
signal is available from the antenna. If 
the signal from the antenna can be 
boosted sufficiently, the decoder will 
function exactly as intended. In many 
cases, however (especially if you live in 
a fringe reception area), picture quality 
cannot be improved enough to make a 
difference, and the decoder still will not 
work properly. The solution is to add 
more gain to the IF amplifier. 

A schematic diagram of a simple IF 
amplifier with adjustable gain is shown 
in Fig. 2. The heart of that circuit is an 
MC I590G differential input/differential 
output amplifier; that device is used as 
a wide -band (i.e., un -tuned) amplifier. 
The gain is controlled by adjusting the 
voltage level at the device's gain con- 
trol (AGC) terminal. In this design, the 
decoder's AGC voltage is used as the 
AGC control voltage for the gated IF - 
amp. That signal determines when the 
additional gain is required. 

The circuit was built on a copper -clad 
perforated construction board; the 
small number of parts made designing 
and etching a PC board unnecessary. 
The construction is quick and straight- 
forward. While component tolerances 
are not critical, all leads should be kept 
as short as possible. To avoid the use of 
a separate heat sink, the IC was 
mounted upside-down. 

For best results, you'll need an RF 
signal generator and either an oscil- 
loscope or an RF voltmeter to align the 
circuit. Set the output of the signal gen- 
erator to an amplitude equal to the 
lowest level that can be measured by 
the scope or voltmeter; the generator's 
frequency should be set at 44 MHz. 
Attach a variable power -supply to the 
amp's AGC input (pin 2) and set it to 10 

volts. Using the meter or the scope, 
measure both the input and the output 
amplitudes, and adjust the AGC input 
until they are equal. That is the approxi- 
mate 0 -dB AGC input level, the level 
that is applied to the amp during normal 
(i.e. unscrambled) operation. Next ad- 
just the voltage input to the AGC until 
the output of the amp is 2.5 times higher 
than the input. That corresponds to 
about an 8 -dB gain, the level that is re- 
quired to reproduce the sync pulse. The 
voltage applied to the AGC input at that 
point is the value that will have to be 
applied whenever the sync pulse is to 
be generated. If you do not have access 
to the equipment required to make 

those tests, use 10V for the 0 -dB con- 
trol voltage, and 8V for 8 -dB gain. 

Hooking it up 
The gated IF -amp can be interfaced 

easily with the decoder, using the cir- 
cuit shown in Fig. 3. That simple circuit 
inverts and amplifies the decoder's out- 
put. To align the circuit: 

1) Attach the interface to the de- 
coder, set S1 to NORMAL, and ad- 
just R5 so that the output of the 
circuit matches the voltage re- 
quired for 0 -dB gain as found 
above, or 10 volts. 

2) Set S1 to DECODE, connect the cir- 
cuit input (R1) to ground, and ad- 
just R3 so that the voltage from 
step 1 still appears at the output. 

3) Apply 5 volts to the circuit input 
and verify that the output drops 
to the 8 -dB voltage, or about 8 
volts. If not, re -adjust R3 until 
that occurs. If readjustment is re- 
quired, repeat step 2 and verify 
that the output is still close to the 
0 -dB voltage (do not readjust R3 
at this point, however). 

Mount the amplifier circuit inside a 
metal box, and connect the box to 
ground. Cut the coax from the tuner to 
the IF and insert the amplifier. The 
cables' braids should be soldered to 
the copper board, and the center con- 
ductors should be connected to the 
appropriate points, as shown in Fig. 2. 
If you wish, a better approach would be 
to use BNC connectors. Make your 
power connections, and the connection 
from the decoder, using shielded cable. 
In the test circuit, the cable braid was 
connected only at the decoder; there 
were no interference problems, but 
some experimentation may be required 
for best results. 

The decoder interface (Fig. 3) should 
be mounted near the decoder so that 
the final alignment and any future ser- 
vicing is made easier. If it ever becomes 
necessary to remove the interface for 
servicing, it can be replaced by a 10 - 
volt power supply, and normal TV op- 

eration can be maintained while the 
gated 1F -amplifier remains connected. 
As a precaution, you should be sure 
that the amplifier's power supply is 
always on, but that the supply to the 
decoder is off when it is not in use. 

Final alignment is accomplished by 
watching the TV screen while receiving 
a "scrambled" picture. No test equip- 
ment is used for that procedure. Resis- 
tor R3 is adjusted slightly until the 
picture quality is as good as possible. 
You should note in which direction the 
pot was adjusted, and approximately 
how much rotation was used. That 
could become important in the event 
that total loss of sync occurs, and it be- 
comes necessary to start again from the 
beginning. R -E 
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FIG. 2-SCHEMATIC DIAGRAM of the gated IF 
amplifier. The heart of the circuit is an MC1590G 
differential input/differential output amplifier. 
It's control signal is taken from the decoder's 
output. 

PARTS LIST-AMPLIFIER 

Resistors, 1/4 watt, 5% 
R1-2000 ohms 
R2-27,000 ohms 
R3-1500 ohms 
Capacitors 
Cl, C3-.001 M,F, ceramic disc 
C2, C4-68 pF, ceramic disc 
Semiconductors 
IC1-MC1590G differential input/differ- 

ential output amplifier (Motorola) 
Miscellaneous: copper -clad perforated 

construction board, metal enclosure, 
shielded cable, wire, solder, etc. 

SV --- 
0V - 

R1 

33K 

INPUT 
FROM 
DECODER 

(1C2 -b, PIN 13) 

Q1 R4 
2N2222 20K 

5K 

NORMAL 

o - 
DECODE GATING 

OUTPUT 
TO MC1590G 

10V 

8V 

FIG. 3-THIS CIRCUIT IS REQUIRED to interface the IF amplifier with the decoder. It inverts the output 
from the decoder, gives you enough range for adjustments, and gives you a way to switch from 
NORMAL to DECODE modes. 

PARTS LIST-INTERFACE 
Resistors, 1/4 watt, 5%, unless otherwise 

noted 
R1-33,000 ohms 
R2-12,000 ohms 
R3, R5 -5000 -ohm potentiometer, linear 

R4-20,000 ohms 
Semiconductors 
Q1 -2N2222 NPN transistor 
S1-SPST switch 
Miscellaneous: wire, solder, etc. 
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FIG. 1-THE OUTPUT STAGE of most modern audio amplifiers uses the direct -coupled configuration 
shown in a. Earlier amplifiers mostly used the capacitor -coupled configuration shown in b. 

IMPROVE AUDIO AMP 
PERFORMANCE 

You haven't finished repairing that audio amplifier until you've made these two simple, 
yet often -overlooked, adjustments. Here is what they are, and how to do them. 

DOES YOUR HI-FI POWER AMPLIFIER 
sound as good to you as it did the day 
you bought it? Components drift with 
age and when they do, so do the specifi- 
cations and performance. Or, suppose 
an output transistor shorted and you 
just replaced the shorted output, a 

transistor driver, and a handful of burnt 
c'istors. If you replace the cover with- 

out adjusting the bias and symmetry. 
you've left out one of -the most im- 
portant steps. Sure, maybe thermal 
runaway won't occur. Maybe there 
won't be any DC -offset at the speaker 
terminals. Maybe the crossover notch 
won't be too bad. But that's too many 
maybe's. Let's see how two simple ad- 
justments can improve performance. 

For reasons of efficiency, the most 
popular audio -output configuration 
these days is the Class B. push-pull di- 
rect -coupled design shown in Fig. I -a. 
A few years ago capacitor coupling 

KIRK VISTAIN 

(shown in Fig. 1-b) was the norm; that's 
because it needed only a single -ended 
power supply and speaker damage, in 

the event of output failure, was unlike- 
ly. After a while though, those ampli- 
fiers gained a reputation for poor low - 
frequency response and instability; that 
is why direct -coupling is now so popu- 
lar. But, with that technique, dual - 
polarity power supplies are needed, as 

well as complex circuits to protect the 
speakers in the event that one of the 
output transistors shorts (dumping the 
full supply voltage across the speaker's 
voice coil). 

With either design, there are only 
two basic adjustments to be made, al- 
though different manufacturers may 
use different terminology for one or the 
other. They are: 

1) Quiescent (low, or no -signal) bias 
through the output transistors. 

2) Output symmetry. 

A source of bias is provided in Class 
B audio -amps to reduce crossover dis- 
tortion to an acceptable level (see Fig. 
2). That actually makes them Class AB. 
since collector current flows for more 
than 180 degrees of the input waveform. 

Output symmetry refers to how 
equally the positive and negative halves 
of the input waveform are reproduced. 
A misadjustment of that usually results 
in asymmetrical clipping and reduced 
output power for a given distortion rat- 
ing. Usually, that adjustment is labeled 
BALANCE in capacitor -coupled units. In 
direct -coupled amps, it is called OFFSET 
and determines the DC potential across 
the speaker terminals; that potential, of 
course, is ideally zero. Regardless of 
what it's called or exactly where in the 
circuit it is, that control does the same 
thing, trim circuit values so that the out- 
put transistors conduct equally. If that is 
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FIG. 2-A SIMPLE CLASS -B AMPLIFIER (shown in a) will produce some distortion in the form of a 

crossover notch. That amplifier is made Class AB (shown in b) by using a bias source to reduce 
distortion. 

done, the voltage at point A in Fig. 1 will 
equal (+Vcc - -Vcc)/2. That comes 
out to half the power -supply voltage 
when a single -ended power supply and 
capacitor coupling is used, or zero volts 
when a dual -polarity power supply and 
direct coupling is used. 

It is important that you remember to 
check both bias and symmetry in any 
high-fidelity amp that is serviced for 
any reason. Those control settings can 
drift as the unit gets older, and some- 
times they're not set right to begin with. 
Certainly, whenever any output part 
fails, especially if general -replacement 
semiconductors are used, bias and sym- 
metry checks are essential. 

How it's done 
I developed the following method 

while doing quality assurance for an im- 
porter of Japanese high-fidelity equip- 
ment. We ended up with a shipment of 
receivers whose distortion figures did 
not meet the manufacturer's specifica- 
tions; not at full power, but at around 
250 milliwatts. That is the bottom of the 
power band for FTC ratings, as well as 
a common listening level for headphone 
users. We traced the problem to cross- 
over distortion, noting that the prob- 
lem was more severe at higher frequen- 
cies. Adjusting the quiescent bias 
solved the problem. That incident 
showed me the importance of using 
dynamic methods to "fine tune" the 
quiescent bias. 

The instruments required include a 
harmonic distortion meter, an AC volt- 
meter (many harmonic -distortion meters 
also include that instrument), a triggered 
scope (preferably dual -trace), a low - 
distortion sine -wave generator, and an 
attenuator (a sine -wave generator and 
attenuator are also often combined in 
the same instrument). A DMM with 200 
mV and 200 mA ranges is also needed. 
An eight -ohm standard, non -inductive 
load -resistor completes the list. Be sure 
that its power -handling capacity is 
adequate for the amplifier under test. 
The setup is shown in Fig. 3. 

The output of the attenuator is fed to 
the power -amp's input. If the unit - 
under -test is a receiver or integrated 

amplifier, a high-level input, such as 
AUX, is used. Set the BASS and TREBLE 
controls for flat response, center the 
left -to -right BALANCE control, and turn 
the BIAs trimmer all the way down. 
Now's a good time to use your DMM to 
check the current in the Vcc line to the 
output transistors. Sometimes there's a 
fuse here, so it's easy. If not, watch the 
voltage across the emitter loads and use 
Ohm's law to calculate the bias. In any 
case, make sure you're only reading one 
channel at a time. 

Plug the amp into a variable auto - 
transformer (such as a Variac), and 
increase the supply voltage slowly, 
watching the bias current. It shouldn't 
be much more than 10 mA with a full 
117 -volts AC input. If it exceeds that 
level, make sure that you have the BIAS 
trimmer set for minimum and that no 
signal is at the input (or output). If that 
isn't the problem, look for defective 
parts. One that many technicians miss is 
the bias trimmer itself. If it opens up 
the bias current goes sky-high. 

Assuming you made it up to full line 
voltage with no problems, let the ampli- 
fier stabilize. That takes five to ten 
minutes, depending on the ambient 
temperature. 

There are two types of adjustments 
you can make-static and dynamic. 
Static adjustments are made with no in- 
put signal to the amp; an input signal 
must be present for the dynamic adjust- 
ments. Turn the amplifier's volume 
control to maximum. Turn on the sine - 
wave generator, set the frequency to 20 
kHz, and increase the signal level to 
bring the amp to full power while 
checking the output waveform for any 
gross distortion. After you've done 
that, turn off the sine -wave generator 
and set the amp's bias trimmer for a 
current equal to the manufacturer's 
specification. Then, turn the signal gen- 
erator back on, but only bring the signal 
level up high enough to produce a 250- 
milliwatt output across the eight -ohm 
load. Readjust the bias, if necessary, to 
reduce the total harmonic distortion to 
below the manufacturer's rating. Re- 
move the test signal and check the 
quiescent bias again. It should be close 

to that specified in the service manual, 
and, in any case, no more than 50 mA. 
Of course, always make sure that the 
harmonic -distortion meter is not reading 
spurious noise or ground -loop hum. 

The next thing we want to do is to 
adjust the symmetry. On direct -coupled 
amps, that is called `offset"; it is best 
adjusted by measuring the DC voltage 
across the speaker outputs (those out- 
puts should be properly terminated 
with a load resistor) and setting the 
trimmer for minimum voltage. The 
minimum voltage should be less than 60 
millivolts. That adjustment is made 
with no input signal; there is no dynamic 
adjustment. 

In capacitor -coupled amps, the sym- 
metry adjustment is often called "bal- 
ance," not to be confused with the front 
panel control of the same name. To 
make the static adjustment, simple set 
the symmetry trimmer so that the 
input to the output -capacitor is th Vcc. 
However, I usually don't bother with 
that adjustment, but do the dynamic one 
instead. Using a 1 -kHz sine wave, drive 
the amp to clipping. Monitor the amp's 
output with a scope, and trim the ba- 
lance control so that the positive and 
negative peaks are clipped equally. You 
can also use a harmonic -distortion me- 
ter for that if you reduce output to just 
the point at which clipping begins. In 
that case, adjust for minimum distortion. 

A word of caution-some earlier am- 
plifiers don't take kindly to being 
driven into clipping, and may be 
damaged. I've never had that problem 
with a unit that was operating properly, 
but it's good policy not to keep any 
amp in the clipping region longer than is 
absolutely necessary. 

When you've completed the bias and 
symmetry adjustments, you should go 
back and do them again. That is neces- 
sary because those adjustments some- 
times interact. 

No specifications 
So far, we've assumed that the speci- 

fications needed to make those adjust- 
ments are available. As most of you 
know, that is not always the case. For- 
tunately there are some rules of thumb 
that can be used when the exact speci- 
fications are not available. First of all, 
the bias should almost never exceed 50 
mA. As a matter of fact, 30 mA is a 
safer figure for most mid -powered 
amps. For the dynamic adjustment, 
simply trim the bias for a minimum 
crossover notch. Use the scope to find 
that, and remember to take into account 
those maximum bias figures we just 
stated. Don't use the harmonic-distor- 
tion-meter/voltmeter here to avoid any 
distortion caused by the output stages of 
those instruments. 

Symmetry adjustments are straight- 
forward. You don't need any service 
data for them, assuming, of course, that 
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FIG. 3-THE SETUP USED for dynamic bias adjustments. Note that the devices grouped together by 
the dashed boxes are often found in a single instrument. 

you can identify the trimmers. If you 
can't, remember that the bias trimmer 
usually has 'a low resistance, around 
500 ohms, while the symmetry trimmer 
is generally more than 5000 ohms. 

When all adjustments have been 
completed satisfactorily, let the device 
burn -in for a while to insure that thermal 
runaway or excessive heat -dissipation 
does not occur. At idle, the output 
transistors should get warm, not hot. 

A simple technique 
The method I have outlined is the 

best way to make those adjustments. 
However, the hobbyist or technician 
who only occasionally repairs audio 
gear is not likely to own, or have access 
to, that equipment. If that is your situa- 
tion, here is an alternate method that 

requires only a service -grade audio gen- 
erator and an oscilloscope. 

Fortunately for us, the type of distor- 
tion produced by the typical service- 
grade audio generator is not crossover 
distortion, since most of them don't 
have Class -B output sections. That 
means we can obtain a quick, relative 
measurement of the crossover notch 
using a scope, and adjust the bias for 
the minimum distortion that is com- 
mensurate with a practical bias level. 

The same test frequency and power 
level -20 kHz at 250 milliwatts across 
an 8 -ohm load-are used, but this time 
the output of the terminated amplifier is 
fed directly to the scope. Vertical scope - 
gain is set to give a trace that excludes 
the tips of the sine wave. That allows us 
to concentrate on the zero -crossing 

point, where crossover distortion 
occurs. With the quiescent bias set at a 
minimum, you will see the notch in 
most cases. As the quiescent bias is in- 
creased, the notch will become smaller, 
or disappear. Just remember the guide- 
lines for maximum bias outlined earlier. 
Sometimes you won't see a notch- 
that's great! Crossover distortion is no 
problem then, and quiescent bias can 
be set using the static technique. 

While the method outlined here can- 
not give absolute measurements, it is 
quite effective, it certainly is useful for 
those not equipped with expensive, 
high -quality test gear. 

The bias and symmetry adjustments 
that we've covered here are useful and 
important procedures. It does not take 
much time to make those adjustments, 
and, in any case, they should be done 
to retain high-fidelity performance. R -E 

What's Mews 
Supreme Court asked 
to protect videotapers 

Sony Corporation of America 
has petitioned the Supreme 
Court to review the widely criti- 
cized decision of a California 
court that would make it an of- 
fense for videotape -recorder 
owners to tape TV programs in 
their own homes. According to 
the decision of the U.S. Court of 
Appeals for the Ninth Circuit, 
that would be a violation of Fed- 
eral copyright law. 

The decision resulted from a 
suit brought in 1976 by Universal 
City Studios and Walt Disney 
Productions. Up to the time of 
the decision, the right of the 
home recorder to copy anything 
off the air was unchallenged, as 
long as no attempt was made to 
sell or otherwise commercialize 
the recordings. 

Universal has sued 43 manu- 
facturers, distributors, and ad- 
vertisers of home videotape 
equipment-in effect, the whole 
home -video recording industry. 

Since the main object of the 
buyer of a videocassette recorder 

is to tape programs off the air, 
the ruling might ruin the indus- 
try. Sony says: "Billions of dol- 
lars in sales and thousands of 
U.S. jobs will be threatened if 
the decision stands." Further- 
more, Sony pointed out in its 
petition, "Universal and Disney 
admitted that they had suffered 
no damage, and they could not 
show that home recording 
would reduce the potential mar- 
ket for their productions." 

3 -degree spacing urged 
between satellites 

RCA American Communica- 
tions, Inc. (Americom) has come 
out in favor of a three -degree 
spacing between communica- 
tions satellites in stationary 
orbit. That is in response to 
widespread discussion of the 
subject, and specifically, to an 
FCC request for comment. 

Americom also stated that it 
supports positioning satellites 2 
degrees apart eventually. 

Reducing the distance be- 
tween orbiting spacecraft will 
provide a larger number of 

"slots" to accommodate the 
satellites expected in the near 
future. The present spacing of 
satellites serving the United 
States is 4 degrees-approxi- 
mately 1,800 miles apart. Those 
are spaced on an arc 22,300 
miles above the equator, be- 
tween 70 and 143 degrees West 
longitude. 

To achieve the long-term ob- 
jective of 2 -degree spacing, 
RCA Americon recommends: 

1. Adoption of uniform stan- 
dards, to apply to all satellites 
authorized for future construc- 
tion; 

2. Adoption of uniform stan- 
dards for earth stations, to per- 
mit them to operate in a 2 - 
degree environment. 

3. A strong inter -carrier co- 
operative effort aimed at a 

phased reduction to 2 -degree 
spacing. 

New silicon MESFET's 
operate at 3 GHz 

General Electric scientists re- 
port that they have achieved 
output of 0.6 watts at three giga - 
hetz with silicon -on -sapphire 
MESFET's (Metal Semiconduc- 
tor Field -Effect Transistors). 

Efficiency was 50 percent. 

That is the highest power and ef- 
ficiency recorded for a silicon 
device of that type that can be 
used in a monolithic microwave 
circuit. 

Such microwave circuits are 
now being developed actively in 
many laboratories. But most of 
the work centers around gallium 
arsenide as the semiconductor 
material. Gallium arsenide is ex- 
pensive, and its processing is 
complex. The GE scientists be- 
lieve that silicon can perform 
well up to at least four giga- 
hertz. 

MESFET performance is de- 
termined-in addition to its in- 
trinsic semiconductor prop- 
erties-by the device structure. 
The gate length and width are 
important factors. The shorter 
the gate, the higher the fre- 
quency with useful gain; the 
wider the gate, the greater the 
power handling capability. In 
the new silicon -on -sapphire 
MESFET, the gate length is only 
one micron; the width more 
than 3200 microns. The gain is 7 

dB at 3 GHz. The researchers 
believe that silicon MESFET's 
with even wider gates may be 
practical, offering outputs of 
several watts while retaining 
their high efficiency. 
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ALL ABOUT 
PULSE GENERATORS 

PULSE GENERATORS ARE VERY SIMILAR 
to function generators in that they are 
fairly simple instruments that can be 
made more powerful and versatile by 
adding special features. We'll look at 
some of those special features, but first, 
let's continue our discussion of pulse - 
generator characteristics. 

Output amplifier characteristics 
The output -amplifier characteristics 

are primarily associated with the out- 
put -signal amplitude. The maximum 
output amplitude is usually specified 
under two conditions: with no load and 
with the amplifier terminated into a 
load that is equal to its characteristic 
impedance. Typical maximum outputs 
range from 5 to 10 volts. 

Output-attenuator specifications indi- 
cate the minimum voltage from the 
pulse generator. A few low-priced pulse 
generators include a step attenuator 
that permits a 10:1 adjustment of output 
amplitude by using a variable control, 
plus additional switch -selected decade 
reductions in output amplitude. Fre- 
quently, other pulse -characteristic 
specifications are limited to situations 
dealing with either the maximum out- 
put from the variable attenuator, or 
with the variable attenuator at some 
major percentage of full output. Almost 
always the specifications do not hold at 
the extreme low-level limits of the con- 
tinuously variable attenuator. 

With the exception of very high volt- 
age units, which are not low cost, pulse 
generators have a 50 -ohm output im- 
pedance. Most pulse generators pro- 
vide both positive and negative outputs. 
Those outputs are usually taken from a 
single output connector; the polarity of 
the output is switch -selected. Some 
units offer separate variable attenuators 
and output connectors for the positive 
and negative outputs. A positive -only 
output is found only on very low-cost 
generators. 

The pulse baseline offset is a variable 
control that lets you offset the pulse 
baseline by some DC voltage. Typically, 
the offset is limited to a maximum of 
±20% of the maximum pulse ampli- 

tude. Few low-cost pulse generators 
offer pulse baseline offset. 

Most pulse generators protect the 
output from damage caused by any pos- 
sible generator settings or short cir- 
cuits. However, few pulse -generator 
outputs are protected from an external 
signal that is greater than the maximum 
output amplitude. 

Trigger or synchronization output 
As noted earlier, pulse generators 

that include a delay generator have a 
special mode in which an additional 
pulse is output. That additional pulse is 
derived from either the trigger circuitry 
or the basic pulse -rate generator. The 
purpose of that output is to signal de- 
vices outside the pulse generator that a 
pulse is about to be generated. Fre- 
quently, that pulse precedes the genera- 
tion of the main pulse by 20 to 40 nano- 
seconds, thus permitting an oscilloscope 
or other device to start operating on the 
incoming pulse. The specifications for 
that additional pulse, called a trigger or 
synchronization output, include ampli- 
tude (usually in the range of 2.5 to 5 
volts); source impedance (usually 50 
ohms, although 500- or 1000 -ohm im- 
pedances are not uncommon); pulse 
width, and waveshape. On some pulse 
generators, the trigger output consists 
of a narrow pulse. Other pulse genera- 
tors provide a square wave. In either 
case, a particular edge is used as the 
trigger edge; the other edge of the 
waveform has no significance. 

Externally triggered mode 
The specifications for many pulse 

generators change slightly when the 
unit is operated in the externally trig- 
gered mode. The repetition rate of most 
pulse generators extends down to DC 
when they are in the externally trig- 
gered mode. However, some pulse gen- 
erators are AC -coupled in the externally 
triggered mode and, although the repeti- 
tion rate may be quite slow, a minimum 
rise -time signal must be applied to the 
external input for triggering to take 
place. Other specifications pertaining 
to the external -trigger input include the 
minimum pulse width that can be used 
for external triggering. Most pulse gen- 
erators require a minimum -pulse width 
of 15 nanoseconds. The minimum -pulse 
amplitude required to trigger the ex- 
ternal input of a pulse generator may 
vary widely from generator to genera- 
tor. In more sophisticated generators, a 
pulse amplitude of a few tenths of a volt 
can be used to trigger the external input 
successfully; low-cost generators may 
require pulses in the 3- to 5 -volt range 
for successful triggering. Another 
specification gives the maximum ampli- 
tude that may be used for external -trig- 
gering input. The input impedance of an 
external trigger may run from 50- to 
100,000 -ohms or more. Another specifi- 
cation indicates whether triggering 
occurs at the leading or trailing edge. 

Double pulse control 
We've already discussed one of the 

THESE COMPACT UNITS, the model 8116A (left) and model 8111A (right) from Hewlett Packard, offer 
the features of a function generator, as well as a pulse generator, in a single device. 
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One of the big reasons why pulse generators have become 
so popular is that they are very useful in troubleshooting 
digital circuits. How they are used for that is just one 
of the topics we'll cover this month. 

CHARLES GILMORE 

special features found on many pulse 
generators-double pulses (see part 1 

of this article in the March 1982 issue). 
Double pulses can be obtained by trig- 
gering the pulse generator first from the 
main repetition -rate generator, and 
then from the delay generator. In addi- 
tion to triggering external devices, the 
double -pulse feature is useful for gen- 
erating signals whose frequency is 
twice the repetition rate indicated. The 
delay generator controls the pulse 
separation. The basic repetition rate is 
twice that of the repetition -rate genera- 
tor; however, the pulse -to -pulse spacing 
may not be equal unless the delay gen- 
erator is set to exactly one-half the 
repetition rate. There is some minimum 
spacing that must be maintained so that 
two distinct pulses are produced. 
Spacings that are below that minimum 
can result in just a single pulse being 
output. 

The double -pulse feature is also use- 
ful for testing logic IC's. Pulse resolu- 
tion refers to the minimum spacing be- 
tween input pulses that will permit the 
IC to respond correctly. That means 
that the double -pulse feature can be 
used for determining the pulse resolu- 
tion of the IC. 

Gating 
Gating, found on several low-cost 

pulse generators, basically permits you 
to generate a pulse burst. The length of 
the burst is controlled externally. There 
are two types of gate controls- 
synchronous and asynchronous. 

In the synchronous mode, the gating 
signal is used to control the repetition - 
rate generator directly. That is, the 
repetition -rate generator is turned on 
and off by the gating signal. When the 
gating signal is turned on, the repeti- 
tion -rate generator turns on and the 
pulse generator creates signals that are 
synchronized exactly to the gating 
signal. 

When used in the asynchronous mode, 
the repetition -rate generator runs freely. 
The output of the repetition -rate gen- 
erator is turned on and off by the gating 
signal, and therefore, the pulse -genera- 
tor output is not synchronized to the 
gating signal. Asynchronous gating as- 
sures more uniformity from pulse 
period to pulse period, especially with- 
in the first few pulses of the gating in- 
terval; however that uniformity is 
achieved by sacrificing synchronization. 

The gating amplifier's input require- 
ments vary considerably from genera- 
tor to generator. In some units, a posi- 
tive voltage above a certain threshold is 
required to gate the pulse repetition - 
rate generator. In other generators. 
when an impedance that is lower than a 

INTENDED FOR USE in high-technology applications, the model 8161A from Hewlett Packard offers a 

100 -MHz repetition rate, 5 -volt maximum amplitude, and dual -channel capacity (optional). 

certain value is connected from the 
gating input to ground, the output pulse 
is cut off. 

Pulse -burst mode 
The pulse -burst mode found on some 

generators lets you preset an internal 
counter, by using thumbwheel switches. 
When the pulse -burst mode is used, 
each pulse is counted, and when the 
count equals the preset value in the 
counter, no more pulses are output. 
That is particularly useful for checking 
the accuracy of counters and similar 
instruments. 

Square -wave mode 
With most pulse generators, a square - 

wave output must be established. That 
is done by adjusting the repetition -rate 
control and the pulse -width control. If 
the pulse -repetition rate is adjusted, a 
new pulse -width control setting is re- 
quired to maintain a square -wave out- 
put. Some pulse generators come with 
a special switch setting that allows the 
pulse generator to be operated in a 
square -wave mode. When operated in 
that mode, the output maintains a 50% 
duty cycle at all repetition -rate settings, 
regardless of the pulse -width control 
setting. 

Variable risetime and falltime 
The ability to vary the risetime and 

falltime of a pulse is often convenient 
during device testing. In generators 
having that capability, the output rise - 
time and falltirtie can be adjusted until 
the device under test stops. The rise - 
time and falltime that causes that can 
then be determined. Variable risetimes 
and falltimes are available only on more 
expensive generators. 

Complementing output 
Complementing the output lets a 

pulse generator that normally pro- 
duces a positive pulse with a 25% duty 
cycle produce one with a 75% duty 
cycle. That, of course, lets a pulse gen- 
erator output a pulse with a very high 
duty -cycle. 

Output connectors 
The most common output connector 

for use with pulse generators is a BNC 
connector. A few of the older, high - 
voltage, vacuum -tube pulse generators 
have binding posts, but that type of 
connector is not suitable for handling 
high -frequency outputs. Pulse genera- 
tors manufactured by General Radio. 
and by a few other companies. use a 
special connector known as the GR 
connector. The GR connector has a 
constant impedance that adds virtually 
no aberrations to the output pulse. Its 
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main disadvantages are its expense and 
general unavailability. The quality of 
most available low-cost generators, 
however, does not warrant the use of 
that connector. 

Applications 
As we've seen, there are many 

special features that can be added to 
the basic pulse generator to make it 
more versatile. That is one reason why 
a pulse generator is such a useful de- 
vice, with more possible applications 
than we can reasonably discuss here. 
However, we will look at some of the 
basic applications for a pulse generator, 
especially those that are rather general 
in nature and can help us understand 
some of the more special and compli- 
cated applications. 

Testing IC logic 
There are three different types of 

tests that can be performed on logic 
IC's: they are functional, DC, and AC 
tests. Functional testing is probably the 
most commonly used in servicing; the 
DC and AC tests are more likely to be 
performed in industrial, production, or 
research -and -development situations, 
although they certainly are not confined 
to those situations. 

The functional test simply determines 
if the IC performs to its truth -table 
definitions. For most combinational 
logic IC's (gates, inverters, decoders, 
encoders, multiplexers, etc.), an ade- 
quate functional -test setup will con- 
sist of a socket, power supply, some 
way to check the state of the outputs 
(i.e., whether the pin or pins are logic 1 

or logic 0), and some way to switch the 
inputs to either a signal source or 
ground. A pulse generator is by far the 
best signal source to use when doing 
functional tests on sequential -logic IC's. 
In such a setup, a series of pulses from 
a pulse generator can be used to step an 
IC through its various states. An oscil- 
loscope or logic monitor can be hooked 
up to the IC's outputs so that those 
states can be monitored. 

When a pulse generator is used to 
perform a functional test on saturating 
logic, the baseline of the generator 
should be at 0 volts, and the pulse 
amplitude should be set well above the 
minimum for logic 1. The object is to 
see if the IC functions in accordance 
with its truth table. 

In most cases, a simple functional 
test is all that will be required, since 
logic IC's rarely fail to meet their other 
specifications (such as logic -voltage 
levels, fan -ins and fan -outs, etc.), and 
even if they do, most logic IC's have a 
built-in safety factor that will often 
allow them to continue to operate. 
However, that is not the case if one of 
the inputs of a gated fails to operate. 

Testing the DC parameters of an IC 
is usually required only if functional 

HEWLETT PACKARD'S MODEL 8160A programmable pulse generator features a delay generator, 
pulse -burst mode, double pulses, as well as optional dual -channel capability. 

testing indicates that the IC is following 
its truth -table, but the circuit is still not 
operating. If replacing the suspected IC 
with another causes the circuit to op- 
erate properly, a failure to meet either 
the DC- or AC -voltage parameters is 
likely to be the cause of the problem. 

The DC -voltage parameters of a logic 
IC are: the maximum DC voltage ac- 
cepted by an input as a logic 0; the 
minimum DC voltage accepted by an 
input as a logic 1; the maximum DC 
output at logic 0 into full load, and the 
minimum logic 1 output -voltage level 
under full load. Other DC parameters 
that are not quite as important, but can 
still cause circuit problems, are: maxi- 
mum power -supply current; maximum 
output -current supplied by the IC into a 
short at logic 1, and the IC's ability to 
operate at the minimum or maximum 
supply voltage. All that can be tested 
using a generator with DC -offset. 

A close examination of input and out- 
put parameters using an oscilloscope is 
necessary to determine the proper sig- 
nal level. When testing DC parameters, 
it is important to set the pulse -genera- 
tor repetition rate significantly lower 
(by at least two orders of magnitude) 
than the maximum operating speed of 
the logic circuits. Similarly, the pulse 
width used for testing must be signifi- 
cantly longer (again, by at least two 
orders of magnitude) than the minimum 
pulse width that can be handled by the 
IC family. A good rule -of -thumb to fol- 
low when setting the pulse -generator 
parameters is to use the lowest possible 
repetition rate that will permit flicker - 
free oscilloscope readings. Then, adjust 
the pulse width for approximately a 
50% duty cycle. Information on DC - 
parameter measurement can usually be 
found in manufacturer's IC data books. 

If the IC will be used in a relatively 
high -frequency application, especially 
if used at or near its maximum rated 
frequency, failure to operate may be 

due to a problem involving the AC 
parameters. Again, the manufacturer's 
data handbook contains the method 
and the specifications for AC parameter 
measurement. Depending on which 
logic family is used, a fairly complex 
pulse generator is likely to be required, 
along with a sophisticated dual -trace 
oscilloscope. Some AC parameters are: 
minimum and maximum input rise - 
times; minimum and maximum output 
risetimes and falltimes; propagation de- 
lays through the IC, and maximum 
repetition -rates. When making those 
tests on TTL logic, a pulse generator 
with good risetime specifications (on 
the order of 5 to 10 nanoseconds), a 
repetition rate of 20 to 40 MHz, and DC 
offset are the minimum requirements. 
With ECL and Schottky TTL circuits, 
it is impossible to measure those AC 
parameters using a low-cost pulse gen- 
erator. With MOS and CMOS circuitry, 
AC parameter measurements can be 
made using a 10 -MHz generator with 
DC -offset capability and risetimes as 
great as 10 to 20 nanoseconds. The 
oscilloscope must be able to measure 
risetimes of 10 to 40 nanoseconds. 

In the next part of this series, we'll 
continue our look at how to use pulse 
generators by showing you the proper 
way to connect them to a circuit. R -E 

i 

"Hold it! I ordered two MICRO farad!" 
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28k 
PERSONAL 
COMPUTER 

Only 

$29900 
Special Sale Price 

WHAT A SMART INVESTMENT!!! 

For Students and Schools 
Learn to program a computer 
Learn to operate a computer 
For Programmers & Teachers 

For Labs, Engineers, Etc. 

For Small Businesses 
For The Home Owner 

PLUG IN EXPANSION 

GREATEST BUY IN AMERICA 
It has color, sound and music with a 
powerful 6502 microprocessor (Like Ap- 
ple). 20,000 Bytes ROM with a 16K 
microsoft extended Level II Basic built in, 
8,000 Bytes RAM plug in expandable to 
32K RAM, Cursor, Real time, Full size easy 
to use 66 key professional typewriter 
keyboard, 62 keys with graphics symbols, 
4 programmable function keys. High 
resolution graphics, 512 displayable 
characters, Text display is 23 lines 22 
characters, 16 colors. Will accept Tape, 
Disk -Plug In Cartridges. Has low priced 
plug in peripherals, Connects to any TV or 
monitor, Includes AC adapter, RF 
modulator, Switch box, Cables and self 
teaching instruction book - all in a 
beautiful Creme Colored Console Case. 
This is a powerful -full sized -extra featured 
computer for only $299.00 

WHY SUCH A LOW PRICE 
Selling on a direct to customer basis, we 
save you the profit margin normally made 
by computer stores and distributors. We 
are willing to take a small margin to 
develop volume to cut our cost of opera- 
tion. 

COMPETITIVE LIST PRICES 
APPLE $1125, T. I. $525, ATARI $399.95, 
RADIO SHACK TRS 80 color with only 12K 
memory sells for $399.50. 

LOW COST PLUG IN EXPANSION 
Expansion accessories plug directly into 
this computer, extra RAM memory, Con- 
trollers, a Cassette, A Telephone Modem 
for only $109.00, an 80 Column Printer for 
$375.00, even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen- 
sive expansion interface. 

GET JOB OPPORTUNITIES NOW 
Every newspaper has several pages of 
want ads for computer people. You can 
learn to operate and program a computer 
for these opportunities available to those 
who prepare for the computer revolution. 
This computer has extended Level II Basic 
with floating point decimal, Integer and 
String Arrays, Trig functions, Direct State- 
ment Execution, Multi -statement Lines, 
Cursor, Full screen editing, Color Com- 
mand Keys, Graphics, Scrolling, File 
Management, Upper -Lower Case, Direct 
Memory Access, Peek and Poke and much 
more! Assembly machine language is 

available. We have easy to follow self 
teaching books and programs. 

INVEST IN YOUR CHILDREN 
Educate your children while they play. 
Every kid wants to play electronic games. 
;(We have some of the best). The next 
natural step for their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro- 
gramming - some start in grammar school. 
If you provide this computer as a Teacher 
and Tutor at home, before you know it 
your child will be writing computer pro- 
grams. You can use your T.V. to EDUCATE 
not frustrate your family and eliminate 
T.V. boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational, home finance and 
educational programs to choose from. 
Why pay $140.00 to $295.00 for an elec- 
tronic game when you can buy this power- 
ful computer for only $299.00. 

COMMUNICATE WITH THE WORLD 
Plug in your VIC telephone modem. Now 
you can get a world of information through 
your telephone, plus electronic mail. Just 
dial up the information you want. UPI wire 
service, stock market, historical informa- 
tion by topic from over 60 magazines, in- 
cluding New York times. Airline informa- 
tion, order tickets, get weather informa- 
tion anywhere in the world, restaurant and 
hotel information, thousands of 
categories are on line for you, business, 
finance, education, entertainment, games 
etc. YOU'LL BE THE TALK OF YOUR 
NEIGHBORHOOD. Our telephone modem 
price is by far the lowest available. 

IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect within 90 days from date of pur- 
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "immediately" send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service. 
Most computer warranty service takes 30 
to 90 days to handle - this fantastic "im- 
mediate replacement warranty" is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 

we are commodore V I C 
experts!! 

VIC 20 
owners register with 
us for new product 
and program information. 

SPECIAL SALE PRICE $299.00 
For only $299.00 you get the powerful 28K 
COMMODORE VIC with 20K ROM, 8K 
RAM and Extended Level II Basic, The pro- 
fessional 66 keyboard, color, sound, 
music, self teaching instruction book, AC 
adapter, RF modulator, TV switch box, 
owners manual, plus all of the other extra 
features listed, in a beautiful Creme Col- 
ored Console Case. 

SPECIAL SALE PRICE $379.00 
For only $379.00 you get the more power- 
ful 41K COMMODORE VIC with 20K ROM, 
21K RAM and Extended Level II BASIC, 
plus all of the extra features shown for the 
28K COMMODORE VIC! 

15 -DAY FREE TRIAL' 
r 

L 

DON'T MISS THIS SALE -ORDER NOW 
Please send me the 28K 
Commodore VIC Computer for 
$299.00 

'---'Please 
send me the 41K 

Commodore VIC Computer for 
$379.00 
Special Data Cassette $69.00 

We ship C.O.D. and honor Visa and 
Master Card. 

Name 

Address 

City 

State Zip Code 
VISA MASTER CARD C.O.D. 

Credit Card No. 

Expiration Date 
Add $10.00 for shipping, handling and In- 
surance. Illinois residents please add 
6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 
PORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or 
Personal Check. Allow 14 days for 
delivery (21 days for Personal Check 
orders,) 2 to 7 days for phone orders. 
Canada orders must be in U.S. dollars. 

PRDTECTD 
E N T E R P R I Z E S (FACTORY -DIRECT) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382.5244 to order 
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HOBBY CORNER 
Getting youngsters started in electronics 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

HOW MANY TIMES HAVE YOU HAD 
youngsters come up and ask such ques- 
tions as "What 'clha doin'?", "What's 
that?", "How does that work?", "Why 
are you putting that wire there?", 
"Can I do that?....Can I help?", etc., 
etc.? If you are like most of us, you've 
had these questions thrown at you 
plenty of times. Perhaps it was your 
son or daughter, a neighbor's child, or 
your grandchild. 

Sometimes you are so busy that you 
just mumble some answer or suggest 
that the questioner go play outside. There 
are times, however, wheh you need a 
change of pace or you feel guilty about 
brushing aside a perfectly legitimate 
question. On those occasions, what do 
you do? From the mail we receive, at 
least some of you try to teach them the 
rudiments of electronics. You start by 
teaching electricity. And there's the 
rub. 

Have you ever tried to start at 
ground zero with one of those kits that 
are available for teaching/learning elec- 
tricity? You know, the type with com- 
ponents mounted on individual rectan- 
gular blocks. The kits are convenient; 
there are a lot of parts and they are easy 
to interconnect. 

Those learning kits are fine for those 
youngsters who have a/ready learned 
something. But kids with absolutely no 
background tend to be confused by 
them. Often, the parts may be too small 
or it may not be clear exactly what is 
happening on those blocks. For ex- 
ample, a child can't see what is really 
going on inside a doorbell -type switch. 
He needs a few old-fashioned, simple 
parts that clarify rather than confuse. 

Figures 1 through 4 show just such 
parts that you can build easily. They 
can be used to teach a lot about elec- 
tricity as a prelude to electronics. Since 
those parts are easy to use, children 
find that playing with them is fun and 
they learn without even trying. Before 
we get into them, however, it should be 
mentioned that a child can learn a great 
deal if you let him help you do the 
building. 

Figure I shows the "power supply." 
It is a simple battery holder and the 
child understands it much better than 
he does the metal one from the parts 
store. The holder is nothing more than a 
rectangular piece of wood with two 

wood side railings to keep the battery 
from rolling off. 

"L" SHAPED METAL 

FAI4ÑSTOC K 

CLIP 

"SIDE" 
RAIL 

FIG. 1 

The rails are attached with small nails 
or brads, glue, or both. The battery 
connections are made using two metal 
strips shaped like an "L". They are 
fastened to the base with small wood 
screws that also hold Fahnestock clips 
for inter -block wiring. Be sure to file 
the metal strips to remove any sharp 
edges. 

I suggest that you make at least two 
battery holders; one for each cell. In 
that way, series and parallel supplies 
can be "discovered." Of course, you 
can also blow out more lamps that way. 

WIRE COIL" SOCKET" 

CLIP 

NAIL OR TACK 

CLIP 

FIG. 2 

FIG. 3 

STRIP OF METAL 

CLIP 

Next, make a couple of lamp holders 
as shown in Fig. 2. The center connec- 
tion is made using a flat metal strip. The 
"socket" is a piece of stiff copper wire 
wound around the lamp thread (actually, 
lamps can be screwed into and out of 
the coil). The connection to the tip of 
the lamp is made by springing it against 
a flat metal strip. Of course, you can 
use a real socket if it is a plain, non - 
encased one so that the inner workings 
can be observed. If you make at least 

two lamp holders, then you will have 
the opportunity to get into series and 
parallel circuits. 

No setup would be complete without 
a switch to turn things on and off. 
Resist the temptation to stick a regular 
single -pole, single -throw (SPST) switch 
on the board. No one can see what is 
happening in that thing when the handle 
is pushed. Instead, use a strip of metal 
as shown in Fig. 3. If you are lucky 
enough to find an old "knife" switch, 
that will do the job quite well too. 

Well, there you are with a few com- 
ponents that you have made in a short 

FIG. 4 

time. All you need to add are a couple 
of batteries, a couple of 1.5- and 3 -volt 
flashlight bulbs, and a few strips of 
wire. With little or no further help from 
you, the child can learn a lot about how 
electricity works. About all you really 
need to do is to supply a few terms at 
the appropriate times: voltage, current, 
resistance, series, parallel, and the like. 

When the time is ripe, you can add 
other parts to that electricity "lab." 
Figure 4 shows a coil of wire, a com- 
pass, and a nail. It doesn't take much 
imagination to see how much informa- 
tion about electromagnetism can be 
picked up with those items. 

Just to keep your creative juices 
flowing, you can also build a module 
with a doorbell buzzer. Be sure to re- 
move the cover so that the coils and 
contacts can be observed. Later on. 
you can add such things as an open - 
frame motor and a meter. (Use a panel 
meter housed in a clear plastic case. 
Remember, we don't want to have any 
mysterious items.) 

As the student's knowledge grows, 
you can add more sophisticated things. 
Of course, he will soon get to the stage 
where he can profitably use one of the 
many learning lab kits already on the 
market. Eventually, he (or she) may 
even be able to help you troubleshoot 
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Find exciting projects, troubleshooting and repair 
tips, and hands-on, do-it-yourself info, plus 
hundreds of time- and money -saving ideas in 

the ELETUJS BOOK ELIJE 

Select 6 outstanding volumes 
for only $2 95 

1367 
List $19.95 _ 

303 DYNAMIC 
El_F.0 rRÜti'1C 
CIRC iI7 

P 
ï% 

1060 
List $9.95 

33 ELECTRO Towers' Internacional 

MUSIC PROJE Transistor cele«or 

YOU CAN DUI 

THE MISTER 
HaNDilllBt. Of 

acooti'ru;s 

1296 
List $18.95 

List $15.95 

TIE 

MASTER 
IC 

000Kgge 

1373 
List $11.95 

1416 
List $19.95 

(total value up to $131.65) 

1070 

Digitol " °' 
Interfacing MU 
An Analog World 

List $10.95 

il I I;iRftVI( 5f RILIIGIS 

I11H Oltl1 11.15. 

cults ti RI(1O 

tIPIR19I11ü 1 

'316 
List $16.95 

--111111L 
Master 
ryandhnok uf 

1001 
ffaiJ^ 

W 
,y,d l..0 

800 /804 
List $28.90 
2 vol. count 

as 1 
(paper) 

List $11.95 

49 
EASY -TO -BUILD 
ELECTRONIC 
PRO)HC'15 

7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, PA 17214 
Reduced Member Prices. Save up to 75% on books sure to 

increase your know-how. 
Satisfaction Guaranteed. All books returnable within 10 

days without obligation 
Club News Bulletins. All about current selections-mains, 

alternates, extras-plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

"Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an Alter- 
nate selection-or no books at all-we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

Bonus Specials. Take advantage of sales, events, and 
added -value promotions 

Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 

1249 
List $15.95 

103 
PROJECTS FOR + 

ExXVIS; 

SEMICONDUCTORS 

& ELECTRONIC 

COMMUNICATIONS 

MADE EASY 

1435 
List $15.95 

List $18.95 

1338 
List $19.95 

1306 
List $15.95 

the se 
kboó 

1243 
List $13.95 

1482 
List $17.95 

1288 
List $14.95 

99 FUN -TO -MAKE 

ELP Ó É TS 
ICS 

. ... 

nNOWT9eUoE.aeYr tma 
SURPLUS , 

ELECTRNIC 
EQUIPMENT 

1388 
List $23.95 

1339 
List $13.95 

1337 1402 1349 1233 
List $9.95 List $14.95 List $18.95 List $15.95 

r------------------- 

1 ELECTFONUCS BUQK CLUB 

1- 
Blue Ridge Summit, PA 17214 

I Please accept my membership in Electronics Book Club and ' 
!send the 6 volumes circled below. I understand the cost of ' 
the books selected is $2.95 (plus shipping/handling). If not 

3 satisfied, I may return the books within ten days without ' obligation and have my membership cancelled. I agree to ' 
Ipurchase 

4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 

I 800/804 806 829 1060 1070 1108 1199 1233 ' 

' 1243 1249 1258 1283 1288 1296 1306 1316 1337 1338 ' 

1339 1349 1367 1373 1388 1402 1416 1435 1482 ' 

' Name Phone ' 

Address 

I City I 
State Zip 

(Valid for new members only. Foreign and Canada add 20%) RE -882/ 
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INTRODUCING OUR 

MDS-AMATEUR-ETV 

32 ELEMENT 

YAGI 
OZZZZVAZ,,,, 

NOT A KIT 
1.9-2.5 GHz 381/2" LENGTH 

23 dB AVERAGE GAIN 

DIE CAST WATERPROOF HOUSING 
FOR ELECTRONIC CIRCUITRY 

COMMERCIAL GRADE 

INCLUDES MOUNTING HARDWARE 

MAE -1 32 Element YAGI Antenna ... $19.95 

SIMPLE SIMON ELECTRONIC KITS, Inc. 

7 + 11 SWD PARTS KITS 

SWD-1 VIDEO CONVERTER 

FOR CABLE TV 
The SW0-1 Video 
Converter is utilized 
on cable TV sys- 

tems to remove 
the KHz's signal 
from a distorted 
video (channel 

3 in/out) and 
also pass thru 
the normal 

undistorted/ 
detected audio signal. 

Rocker switch selects oper- 
ating mode to remove KHz's distor- 

tion from the video or pass all other 
channels normally. Simple to assemble-less than 30 
minutes. Pre -tuned. Input/output Channel 3. Impedance 
75 ohms. 117VAC. 

SWD-1 Video Converter Kit $69.95 

VTR ACCESSORIES 
SIMPLE SIMON VIDEO 

STABILIZER 

Model 

VS -125 

Simple Simon Video Stabilizer, Model VS -125, eliminates the 
vertical roll and jitter from "copy guard" video tapes when playing 
through large screen projectors or on another VTR. Simple to use, 
just adjust the lock control for a stable picture. Once the control is 

set, the tape will play all the way through without further 
adjustments. Includes 12V power supply. 
VS -125 Video Stabilizer wired $54.95 

SIMPLE SIMON VIDEO 

SWITCHING BOX 

Model VSB-300 

The 

Affordable 
Video 

Control Center! 
Excellent in isolation and no loss routing sytem. Simple Simons 
VSB-300 Video Switching Box enables you to bring a variety of 
video components together for easy viewing/dubbing. Also you 
gain the ability to record one channel while viewing another. Unit 
includes two F -type quick connector ended cables. 
VSB-300 Video Switching Box wired $19.95 

MITSUMI 
VARACTOR 

UHF TUNER 
Model UES-A56F 

$34.95 
Freq. Range UHF470 - 889MHz 

Antenna Input 75 ohms 

Channels 14-83 Output Channel 3 

NIT PANT 
Me No aE.CNIPII.N MICE 

1 VT1-SW VarecIss UHF Tuner, Model UES-856F 834.95 
2 CB1-SW Printed Circuit Board, Pre -Drilled 19.95 

3 TP7-SW P.C.B. Potentiometers, 1-20K, 1-1K, and 

5-10K ohms, 7 -paces 595 
4 FR35-SW Resistor Kit, '% Wan, 5% Carbon Film. 32 -paces... 4.96 

5 PT1-SW Power Transformer, PRI-117VAC, SEC-24VAC, 

250ma 

6 PP2-SW Panel Mount Potentiometers and Knobs, 1-IKBT 
and 1 -SKAT w/Switch 5 95 

7 SS14-SW IC's 7 -pos, Diodes 4 -pos, Regulators 2-pcs 

Heat Sink 1 -piece 29.95 

8 CE9-SW Electrolytic Capacitor Kit, 9 -pieces 5 95 

9 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V., 33 -pieces.... 7.95 

10 CT -SW Varible Ceramic Trimmer Capacitor Kit, 

5-65pfd, 6 -pieces 5 95 

11 L4 -SW Coil Kit. Itmhs 2 -pieces, .22µhs 1 -piece (prewound 

inductors) and 1 T37-12 Ferrite Toneid 

Core with 3 h. of #26 wire 5 00 

12 ICS -SW I.C. Sockets, Tin inlay, 8 -pin 5 -paces 

and 14 -pin 2 -pieces I 95 

13 SR -SW Speaker, 4s6" Oval and Prepunched 

Wood Enclosure 14.95 

14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32. 8/32 
Nuts, 6 Bolts), Hookup Wire, Am. Terms, OPOT 

Ant. Switch, Fuse, Fuseholder, etc 9 95 

When Ordering All Item., (1 thru 14), Total Price 139.95 

8 95 

UHF ANTENNAS and ACCESSORIES 

ANTENNA 

EMCEE 

zyzzx 
VHF -UHF WIDEBAND 

ANTENNA AMPLIFIER 
MODEL ALL -1 

r 50 MHz - 900 MHz il 12 dB GAIN ± 0.5dB 

A Revolutionary New 
One Stage HYBRID 

IC Broadband Amplifier 
This unit is not available anywhere else in the world. One unit 
serves many purposes and is available in Kit or Assembled 
form. Ideal for outdoor or indoor use. Input-output impedance 
is 75 ohms. Amplifier includes separate co -ax feed power 
supply. Easily assembled in 25 minutes. No coils, capacitors 
etc. to tune or adjust. 
ALL -1 Complete Kit with power supply $24.95 
ALL -1 Wired and Tested with power supply $34.95 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 

YAGI ANTENNA 

SNA-3 YagiArnenla, 

14.5 d6, 75 ohm, Chan. 60-68 .. $16.95 

SNA-4 Yagi Amena, 

14.5 dB, 75 ohn, Chan. 44-52 ... $16.95 

SNA-1 Y.pi Aims 11.516, 75 ohm, Chan. 42-54 $9.95 

119-59/11 75 ohm Low Loss Coax Cable S .12 p/ft 
F-59 Coaxial Connectors, ea 39 

MT -1 Special UHF 75-300 ohm Matching Transformer, ea 1 45 

ALL -1 HYBRID IC Wideband VHF -UHF -FM Antenna Amplifier Ka ... 24 95 

ALL -1 HYBRID IC Wideband VHF -UHF -FM Ant. Amp. Assembled 34 95 

Available by Mail Order Only - Send Check or Money Order To: 

SIMPLE SIMON ELECTRONIC KITS;" Inc. 
Calif. Orders: 

3871 S. Valley View, Dept R 

Las Vegas, Nevada 89103 
Tel: (702) 322-5273 

All Other Orders: 

11850 S. Hawthorne Blvd. Dept R 

Hawthorne, Calif. 90250 
Tel: (213) 675-3347 

Minimum Order. $16.95. Add 10%Shipping 
and Handling on orders under $40.00. For 
orders over$40.00, add 5%. Minimum Ship- 
ping and Handling $2.00. Catalog $1.00. - VISA and Mastercard Acceptable - 

that old TV set you have lying around. 
So, the next time an inquisitive young- 
ster shows up in your workshop, don't 
just brush him off. 

Time-by the stars 
You will recall that we have talked 

now arid again about various ways of 
keeping sidereal (star) time. The ways 
discussed varied from relatively simple 
modifications of standard clocks to 
fairly complex ones. Now, I have one 
more method for you. 

If you have a computer (and who 
doesn't have one, or, at least, have a 
friend with one?) there is a TRS-80 
Level II BASIC program that will give 
you the exact sidereal time at your 
house, and in Greenwich, and throw in 
the Julian date as a bonus. 

To find the time, all you have to do is 
load the program and follow the in- 
structions. Those instructions are com- 
plete and there is a tutorial section that 
"walks" you through a computation 
session. Of course, you can bypass the 
tutorial when you no longer need it. 
You must enter five pieces of readily 
available information-location, time, 
and the like. The computer does the 
rest. 

That program, Sidereal Time, is 
available from Becker Electronics (108 
West Franklin St., Chapel Hill, NC 
27514). When you contact those folks, 
you may want to ask about some of 
their weather -related programs. 

Puzzles, anyone 
A number of readers have asked for 

more puzzles of the type you saw here 
a few years ago. Remember the mystery 
light box and the light that was bright 
when it "should" have been dim? I 

don't know why both puzzles involved 
lights, but it must have been coincidental. 

In any case, some of you want more 
mysteries and I am fresh out of them. If 
you know of something relatively 
simple (at least in appearance) yet 
puzzling, send it along. We'll publish 
the best ones we receive and see if 
some of our other readers can figure it 

out. Who knows? You, may get a cross- 
country call from a room full of engi- 
neers saying, "It ain't possible!" R -E 

"Whatta ya mean, `That's a catchy 
tune?"' 
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FOR ONLY $129.95 Learn Computing 
From The Ground Up 
Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Text Edi- 
tor/Assembler, Nbrd Processor, 
Floppy Disks and more. 

EXPLORER/85 
Here's the low cost way to learn the fundamentals dome 
pitting the all-imponam basics you'll need more and 

re as you advance in computer skills. For just $129 as 

you get the edvanceddestgn Explorer/moth 'boat. 
with all the features you need to learn to 

use program.. And it can grow into a system that is a 

match for any personal computer on the market. task at 

these features 11085 Central Processing Unit, the 
microprocessor "heart" of the Explorer/65. (join the 
millions who will buy and use the 8080/8065 this year 
alone!)... Four 8-htt plus one 6 -hit input/output ports from 
which you can input and output your programs. as well as 

control exterior switches. relays. lights. etc a casette 
interface that lets coo store and reload programs you've 
learned to write deluxe 2.000 byte operating 
system/monitor makes ii easy to learn computing in 
several important ways. it allows simpler. faster writ- 
ing and entering of programs It permits access by you 
to all pans of the system so you can check on the status of 
any point in the program It allows tracing each pm - 
gram step by step with provision for displaying all the 
contents of the CPU (registers fags. etc.) 

- 
and it 

does such more! 
You gel all this in the starting level (level A) of the 

Explorer/85 for only 5129.83. Incredible! To use. just 
Plug n y ur sVDC power supply and ler mina I or 
k yboard/display - if you dori have them, see our 
pedal offers below. 

Level A computer kit (Terminal Version) .. 112$93 
plus $3 P&L ' 

level A kit (Hex Keypad/Display Version) ... 8120.6 
plus $3 P&1. 

LEVEL B- This "building black- converts the mother. 
board into a Iwo -slot 5100 bus (industry standard) com- 
puter Now you can plug in any of the hundreds of 5100 
cards available. 

level B kit ...819.95 plus $2 P&1.' 
0100 bus connectors (Iwo required! 14.93 each. 

postpaid. 

LEVEL C - Add still more 
computing power this "build- 
ing mounts directly on 
the motherboard and expands 
the 5700 bus to six slots. 

level C kit ...MI6 plus $2 
P61.' 

5100 bus connectors (five 
required)... $4.83 each. 
postpaid. 

LEVEL D- When you reach the point in teaming that re- 
quires more memory. we ' off.- two choicer: either add 4k 
or a memory directly on the motherboard. or add 16k to 
84k of memory by means of d single S1(Ecard. our famous 
"TAWS 
Level D kit: (CHECK 0100 ...O n-bo49. N993 
plus $2 321 : O tale S"D'.Bl66. . 8149.93 plus $2 

P81':0 32k 5100"I .36 plus pluaoi' P 100 
"JAWS" . 

plus 
plus SZ PAD. O Iak 5700 

"TAWS" .. fmB.93 plus B2 Pal'. 
LEVEL E - An important "building block." it activates 
Meek ROM/EPROM space on the motherboard. Now just 
plug in our ek Microsoft BASIC or your item custom 
programs. 
O level E kit .. 86.83 plus 50. P&L' 
IV c oft BAS1Ca - It's the language that allows you to 
talk Engler to your computed B is available three ways. 

Bk cassette version of Microsoft BASIC: (requires Level 
B and 12k of RAM minimum. we simnel a 18k S100 
".TAWS"- see above) 104.93 post iced. 

Bk ROM version of Microsoft BASIC requires Level B 
& level E and 4k RAM: just plug into your level E sockets. 

sugg We suggest either the 4k Level DRAM expansion or a 16k 
S100 "JAWS.") - 188.66 plus $2 P&I.' 
O Disk version of Microsoft BASIC (requires Level B. 

32k of RAM. floppy disk controller. 8" floppy disk drive) 
.. $726 postpaid. 

TEXT EDITOR/ASSEMBLER - The editor/assembler 
is a software tons (a program) designed to simplify the task 

er 
and more 

programs. 
theme 

your 
se'mbléras save 

become 

hours of programming time This software includes an 
editor program that enters the programs you write. makes 
changes. and saves the programs casettes. The assent. 
bier performs the clerical task of translating symbolic. 
code into the computer -readable object code. The editor/ 
assembler program is available either in cassette or a 

ROM version. 
Editor/Assembler (Cassette version. requires level 

"B" and Bk (min.) of RAM - we sparest 1ok "TAWS" - 
see bove)... 16988 plus $2 P&I.' 

Editor/Assembler (ROM version supplied on an 5100 
Land: requires level B and 4k RAM (min 1- we suggest 
either level D or ink "JAWS') 166.93 plus $2 P&1. 
8" FLOPPY DISK -A remarkahle "building block." 
Add our B" floppy disk when you need faster operation. 
more convenient program storage. perhaps a business ap- 
plication, and access to the literally Ihn,,vands of programs 
and program languages available lode You simply plug 
them into your Expp)qppr/65 disk system - it accepts all 
IBM.formatled CP/Mgiragrams. 

a" Floppy Disk Drive .. 1488.93 plus 812 P&I.' 
O Floppy Controller Card $188.93 plus $2 P&1.' 

Disk Drive Cabinet &Power Supply 45 plus 
$3 Pal.' 

Drive Cables (x1 up for two drives) ...125.88 plus 
61.50 P&1.' 
O CP/M 2.2 Dirk Operating System: includes Teel 
Fdior/Assembler, dynamic debugger. and other features 
that give your Explorer/%access to thousands of existing 
CP/M-based programs... f150.to postpaid. 

NEED A POWER SUPPLY? Consider our AP -1. It can 
supply all the power you need for a fully expanded Ex- 
plorer/85 (note: disk drives hew their own power supply) 
Plus the AP -1 fits neatly Imo the attractive Explorer sleet. 

cabinet (see below). 
AP -1 Power Supply kit (8V is 5 amps! ,n deluxe steel 

cabinet $3993 plus $2 P&I.' 
NEED A TERMINAL? We 
offer you choices: the least ex- 
ensive one is our Hex'Keyp ,a.ajs 

playssthe tinformati n splay kit 
t n rs a ' A' 

other 
screen. The er 

Cher choice is our ASCII 
Keyboard/Computer Tbrminal 
kit. that ran he used with either 

4 Plug in Level E hem. 
,.nis Microsoft BASIC oor 

1. Plug in Neel omit: '.s Hex kelior-Meeenhler in ROM 

Keypad/Display 5. Add two Star hoards 
2. Add Imv el B to moved to IL Add you own ruvinm ,:in 
S700 cult 1pruhitypinx une I 

3. Add 4k RAM 7 (innte:t tnrmwol 

a CRT monitor or a TV set (if you have an RF modulator). 

Hex Keypad/Display kit ...140.36 plus $2 Pal.' 

FASTERM - M TERMINAL KIT - Featuring a 56 key 
ASCII Keyboard. 128 character set upper and lower case. 
75 ohm output. 8 baud rates 150tots200 (switch select - 
able), RS232/C or 20 MA output. 32 or 64 character by 16 

line formals, complete 
Deluxe Steel and 

6693 
- \\\ 

Power Supply $7. 
plus 83 P81.' 

RF Modulator kit (allows you to use your TV set as a 

monitor) .8936 postpaid. 
12" Video Monitor (1SMHn bandwidth) -- 1186.33 

plus $5 PMI.' 
O Deluxe Steel Cabinet for the 
Explorer/85 .. $4936 plus $3 
Pal.' 

Fan for cabinet . $16.60 
plus $1.511 Pif 

ORDER A SPECIAL -PRICE 
EXPLORER/85 PAK-THERE'S 

ONE FOR EVERY NEED. 

C Belpeees Fab (Save $28.00) - You get Level A (Ter- 

minal Version) with Monitor Source Listing (525 value) 
AP -1. 5 -amp. power supply. Intel 8085 Users Manual ... 
(Reg. $19895) SPECIAL $140.18 plus $4 P&1.' 

Esserlsear Pak (Save 553.40) - You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8095 User Manual level A Hex Monitor 
Source Listing. and AP -7S -amp. power supply ... (Reg. 

5279.05) SPECIAL $21836 plus $6 P811.' 

Sped d Mlsreds BASIC Pak (Save $103.08)- You get 

Levels A (Terminal Version). B. D 14k RAM). E. Bk 

Microsoft in ROM. Intel BOBS User Manual. level A Moni 
tor Source Listing and AP -1. 5 -amp. power supply ... 
(flag. $439.70) SPECIAL $320.8$ plus $7 Pal.' 

Add Rom -Version Text Editor/Assembler !Requires 
levels 0 and D m $100 Memory). ..$94.13 plus $2 P&P. 

Stove 8" Diek Slam - Includes level A B floppy disk 
controller. one CDC B" disk -dove. two-dnve cable. two 
S100 connectors, just add your own power supplies. 
cabinets and hardware (Reg. $188500) SPECIAL 
8869.88 plus 513 PSI.' ... 32k Starter System. 6104936 
plus $13 FBI.' O 48k Starter System. $1666.$0 plus 513 
Pal O Mk Starter System. $114$.00 plus $13 PSI.' 

Add to any of above Explora steel cabinet. AP -1 Five 

amp. power supply. Level C with two 5100 connector. 
disk drive cabinet and power supply. two sub -D connec- 
tors for connecting your print. and terminal .. (Reg 

$225.951 SPECIAL $14835 plus $13 P&I.' 
Cmplete 64K Sleep Wired B Tested $1850.00 

plus $25 PSI.' 
Special! Complete Business Software Pak (Save 

582500)- Includes CP/M 2.2 Microsoft BASIC. General 
Ledger. Accounts Receivable. Accounts Payable. Payroll 
Package .. (Reg. 51325) SPECIAL MINIM postpaid. 

'PMI stork for "pastime F insuntner." For Gtn,nlinn or- 

ders. doble this amount. 

Continental Credit Card Buyers Outside Connecticut. 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354-9375 
CP/M Is reg. nademark of Digital Research * (Clip and mail entire od)* 

SEND ME THE ITEMS CHECKED ABOVE 
Total Enclsed (Conn. Residents add sales tax(: $- 
Paid by: 

Personal Check O Cashier's Check/Money Order 

O VISA MASTER CARD (Bank No 

Acct. No. Exp Dale 

Signature 

Print Name 

Address 

City 

1111/ SI ils Zip 

NETRONICS Research & Development Ltd. 
333 Litchfield Road, New Milford, CT 06776 

ANNOUNCING TWO 
NEW TERMINALS 

Smart Fast Graphics Matching Modem and $295 Printer 
Netronics announces a state of the art 

breakthrough In terminals, now at prices you 
can afford, you can go on-line with data -bank 
and computer phone -line services. It's all 
yours: "electronic newspapers,". educational 
services, Dow -Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards ... and more every day!!! 

Netronics offers two new terminals. both 
feature a full 56 keyll2B character typewriter. 
style keyboard, baud rates to 19.2 kIlobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit we, a serail 
printer port tor making hard copy of all Incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line. it offers on -screen editing with page -al -a - 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half Intensity and much more ... simply plug them Into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green -phosphor monitor pictured above. For hard copy Just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just 5199.95 or order the SMARTERM-B0 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million -dollar computers and data services today ... we even supply the 
necessary subscription forma. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-84... DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... $6 displayable 
ASCII characters (upper & lower case) . 8 baud rates: 150, 300, 600, 1200, 2400, 4800 9800, 
19, 200, (switch sel.) ... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: IV 
P/P (EIA RS-1 

cursor 
70) ... CURSOR MODEpES: home & clear screen, erase to end of line, erase cursor 

lineREVERSE 
VIDEOtl. BLINKING 

auto 
rCURSOR... PARITY: off, even 

n/line feed at end of 
fine 

& 
or odtle .. STOPuto BITS: 1, 1.5, 

2 ... DAyTA BITS PER CHARACTER: 5, 6, 7 or 8 ... CHAR... 
PRINTER OUTPUT: prints allAACTER 

OUTPUT: 5 by 7 dot matrix 
cel2K 

ON BOARD 
12/ROM 

... CRYSTAL CONTROLLED 
r... 

COMPLETE WITH POWERRD SU PRALY ... 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters. 
SMARTERM-80... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) B baud rates: 110, 300, 800, 1200, 2400, 
4800, 96000, 19, 20X1... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: IV 
pp (EIA RS -170) ... EDITING FEATURES: insert/delete line, insert/delete character, for- 
ward/back tab ... LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI- 
TIONING: up, down, right, left, plus absolute cursor positioning with read back ... VISUAL 
ATTRIBUTES: underline, blink, reverse video, half Intensify, & blank ... GRAPHICS: 12,000 
pixel resolution block plus line graphics ... ON -SCREEN PARITY INDICATOR ... PARITY: oft, 
even or odd... STOP BITS: 110 baud 2. all others 1 ... CHAR. OUTPUT: 7 by 11 character in 

a 9 by 12 block ... PRINTER OUTPUT ... 60 OR 50 H2 VERTICAL REFRESH ... BLINKING 
BLOCK CURSOR ... CRYSTAL CONTROLLED ... 2K ON BOARD RAM ... ASCII ENCODED 
KEYBOARD: 56 key/128 character ... 4K ON BOARD ROM ... COMPLETE WITH POWER 
SUPPLY. 
TELEPHONE MODEM 103 O/A ... FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 
.. INTERFACE: RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and 

disconnect phone(, originate/answer-switch on rear panel ... NO POWER SUPPLY RE- 

QUIRED. 
ASCII KEYBOARD ASCII -3 ... 56 KEY/128 CHARACTER ASCII 
ENCODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED 
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE .. 
REQUIRES +5 & .12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET 1 ... SERIAL IIO TO 9800 BAUD ... 80 
CHARACTER COLUMN (132 COMPRESSED) ... 10" TRACTOR FEED 

UPPERILOWER CASE ... INDUSTRY STANDARD RIBBONS ... 
4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX ... BI-DIRECTIONAL 
PRINTING 

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

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354.9375 

NETRONICS R&D LTD. Dept. RE 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

D COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII -3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&I 

. wired & tested $249.95 plus $3 P&I ... graphics option: add $19.95 to 
each of above 

COMPLETE SMARTERM-80 TERMINAL (Includes SMARTVID-80 video 
board, ASCII -3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&I ... wired and tested $369.95 plus $3 P&I 

FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) ... kit $99.95 plus $3 
P&I ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P&I 
graphics option add $19.95 

SMARTVID-80 VIDEO BOARD (requires +5 & +1.12V DC)... kit $199.95 
plus $3 P&I ... wired & tested $249.95 plus $3 P&I 

DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&I 
D ASCII -3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P&I .. . 

wired and tested $89.95 plus $3 P&I 
POWER SUPPLY (powers ASCII -3 keyboard & video boards) ... kit only 

$19.95 plus $2 P&I 
D ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
tested $149.95 plus $6 P&I 
D TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3 
P&I 
D DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&I 
D RF MODULATOR MOD RF -1 ... kit only $8.95 plus $1 P&I 
D 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus $2 P&I 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 
D Personal Check Cashier's Check/Money Order 

VISA MasterCard (Bank No. 
Acct. No. Exp. Date 

Signature 
Print Name 
Address 
City State Zip 
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EQUIPMENT AND TRAINING 
NO OTHER SCHOOL CAN MATCH. 
NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 
Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production -model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 

We 
believe 
that training 
on production - 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in 
most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/HEATH 2 -meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how. 

Send for the full color catalog in the elec- 
tronics area of your choice-discover a// the 
advantages of h)rre study with NTS! 

NTS also offe -s courses n Auto Mechanics, 
Air Condi`ioning and Forne Appliances. Check 
card for more information. 

1. 
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1. The N1S/Rockwell AIM 65 
Dedicated Microcomputer A Single 
board unit featuring on board 

printer and display -4K RAM 
(expandable). Application Functions: 

Central processor-Controller/Monitor- 
Development System. 2. "The 

NTS/SYM-]. Microcomputer" 6502 
Based CPU -4K bytes ROM 

(expandable) -1K RAM (expandable). 51 
active I/O lines for versatile interfacing: disk 

drives, ASCII key boards, cassette tape, etc. 

r 

Simulated TV Reception 
4. 

3. The NTS/Heath HN-89A Microcomputer 
features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64H on 
board. 4. The NTS/Heath GR 2001 Digital 

3, Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL -TRADE TRAINING SINCE 1905 
Resident and Horne -Study Schools 

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037 

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Dept 206-062 
Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 

MicroComputers/MlcroProcessors 
Communications Electronics 
Digital Electronics 
Industrial Technology 

Name 

Address 

Apt City 

State Zip 

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

7 Auto Mechanics 
Air Conditioning 

_1 Home App -lances 
7 Color TV Servicing 

Age 
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COMMUNICATIONS CORNER 
A digital -delay system for communications 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 

EVEN AFTER YEARS OF RECORDING EX- 

perience, it still takes studio technicians 
some time to adjust to the disorienta- 
tion caused by hearing a performer's 
voice a few seconds after his lips have 
moved. If you are not used to that loss 
of "lip sync," your first experience 
with it can be particularly discomfort- 
ing. What causes it, of course, is tape - 
playback delay; it can be rather 
amusing once you get over the initial 
shock. 

But what about hearing sound before 
the performer's lips moved? Imagine if 
you will, a romantic scene in a movie- 
the male lead looks deeply into his girl's 
eyes, and through clenched teeth 
whispers "I love you!," followed by 
dead silence while he yawns. That used 
to happen in the old movie houses of 
thirty and forty years ago; the well- 
worn film sprockets of their broken- 
down projectors would lose the sound 
loop, and the sound would precede the 
action. I often heard the shot of Gene 
Autry's gun before it even cleared the 
holster. (I always wondered how come 
he didn't hop around after blasting him- 
self in the foot!) 

While we've come a long way from 
those early projectors that literally 
chewed up film, and we now use com- 
puterized continuous -loop film projec- 
tors, we have not entirely eliminated 
sound that precedes the action; we 
simply do it with high technology and 
use a satellite to mess things up. 

Until recently, television programs 
were relayed using two modes: the 
video was sent by satellite and the 
audio by landline (telephone). The sig- 
nals were recombined at the receiving 
end of the relay circuit. There were 
several reasons why that was done; 
among them were cost and problems 
with digitizing the audio. Today, both 
the video and audio television signals 
are sent primarily by satellite, but for 
certain applications, such as telecon- 
ferencing, it's still less expensive to use 
the older technique. 

The only problem with splitting the 
signals, however, is that the audio gets 
where it's going ahead of the video, be- 
cause the video travels a longer path. 
Let's take a look at Fig. 1. As you can 
see, the video must not only travel up 
to the satellite, it must also travel back 
down to the receiving station. The 

audio, on the other hand, travels a 
much shorter path (even if you account 
for the fact that the path is unlikely to 
be a straight line). The difference is 
usually great enough that the audio will 
arrive at the destination slightly ahead 
of the video, even though both are 
traveling at the speed of light. How 
much the video is delayed will vary 
with the difference in length of the two 
paths, although 250 milliseconds is con- 
sidered average. Although that may not 
sound like much, it's enough to be dis- 
concerting-the cowboy's gun will 
again be firing before it clears the 
holster. 

SATELLITE 
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FIG. 1 

FIG. 2 

One way to eliminate that problem is 
to delay the audio somehow so that it 
arrives at the same time as the video. 
That can be done using a computerized 
digital delay such as the model BD955 
digital delay -line from Eventide Clock- 
works (265 West 54th St.. New York, 
NY 10019) shown in Fig. 2. 

That device was not originally in- 
tended for use with satellite -TV (al- 
though they presently manufacture 
equipment specifically for that applica- 
tion). Its primary purpose was to delay 

the broadcast of call -in -type radio pro- 
grams; a problem with those shows is 
that sometimes the callers try to say 
things they shouldn't. Many radio sta- 
tions protect themselves (if an obscenity 
is broadcast, the station, not the caller, 
would be in trouble with the FCC) by 
using a tape -loop delay device. The 
program is recorded on a 7 -second tape 
loop. The recorder's playback head is 
located right before the erase head, 
rather than after the record head. The 
signal to the transmitter is taken from 
the playback head rather than fed 
"live." That introduced a 7 -second de- 
lay between the live action, and the 
broadcast; enough time to interrupt the 
show if something embarrassing is said. 
After the recording is broadcast, the 
tape is erased and reused. 

As you might expect, the whole pro- 
cedure, including the durability of the 
tape loop and mechanism, leaves some- 
thing to be desired. The obvious solu- 
tion is to use a digital delay. 

A block diagram of the Eventide de- 
lay is shown in Fig. 3. In that system, 
the audio is first digitized, and then 
entered into a memory. As successive 
pieces of the audio signal are entered, 
the first entry is pushed along, bucket - 
brigade fashion, until it appears at the 
memory's output. The output signal 
can be taken from different points along 
bucket -brigade memory. The actual 
point where the output is taken deter- 
mines the amount of delay. The memory 
output is then fed to a D/A converter, 
eventually producing an analog output 
that's an exact replica of the input, 
only delayed. 
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FIG. 3 

In that particular system, the amount 
of delay is set at 6.2 seconds for radio 
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NEW! 
NOW AVAILABLE 
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3 -WAY 
WALL SWITCH 

*Prices subject to change 
without notice. 
Please add $3.00 shipping. 

BURGLARY 
INSURANCE SALE 
SAVE $$ ON BSR SECURITY SYSTEMS. 

549: 5 
THE TIMER. Most burglars 
stay away if they think someone 
is home. 

The BSR System X-10' Security 
Timer plugs in anywhere and 
automatically turns lights, 
Nsets, hi-fis, and 
appliances on and off. 
At preset times during 
the day and night, or 
instantly at the touch of 
a button. So your house not 
only looks but sounds lived-in. 1 

even when you're not home. ll 

QUANTITIES LIMITED 

TC201 

Model 6225 
Pushbutton Wall Switch 

$995 
LAMP MODULE. Plug-in units receive 

signals from Timer or Mini Controller to control lamps 
anywhere in the house. Turn them on, off, dim, or 
brighten them. All by remote control. 

$995 APPLIANCE MODULE. Plug-in units 
receive signals to turn appliances on and off any- 
where in the house. 

$995 WALL 

SWITCH MODULE. 
Replace existing indoor wall 
switches with these modules 
to control important indoor 
and outdoor overhead 
lights. Hallway lights. Porch 
lights. Flood lights. 

No installation... just plug it in! 
CONTROLS UP TO 16 LIGHTS 

AND APPLIANCES 4 95 

Model 6220 
Central Controller 

FINGERTIP CONVENIENCE 
The light control system of the 
future is here today. 

An electronic achievement in 

lighting, safety, security, versatility 
and energy -saving convenience 
features. 

Requires no installation. Just 
plug it in and it's ready to use. 

Try it yourself... you'll be 
amazed. 

r..EVrTOrV Central 
2M Control System R i 

tie THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 
54 WEST 45I, STREET, NEW YORK. N v 10036 212.6872224E 
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TONE CODERT- 2 
A Portable, Pocket Size 
Tone Generator for 
Sprint, MCI. and 
Computer Accessing. 

$4900 only 
Includes Shipping 

Now you can have Touch -Tone' access 
capability from almost any phone. Any- 
where. The Tone Coder -2 will give you 
Touch -Tone signalling for use of many new 
computer -based telephone services such as 
alternative long distance networks like City - 
Call, MCI, Execunet, or Sprint; bank -by - 
phone; central dictation; order entry; call- 
diverters, line extenders; and many more. 
If the phone is a rotary dialer, just place your 
portable Tone Coder' -2 against the mouth- 
piece and push the buttons when Touch - 
Tone* signals are needed. 

Nothing to install No monthly Telephone 
Company Charges All Solid -State electronics 

Operates on a standard 9V battery Ham radio 
repeater access 
' Touch -Tone is a registered trademark of AT & T. 

COMMUNICATIONS O Send Check, Money Order, Credit Card No. to; 
11 EAST 37th STREET NEW YORK, NY 10016 

R CALL TOLL FREE: (800) 221-2424 R 
IN NEW YORK CALL COLLECT (212) 736-0222 

NIf not satisfied within two weeks. return for full refund 

E 
R 

Write for free catalog of 
telephone accessories. 

CIRCLE 39 ON FREE INFORMATION CARD 

"talk -show" applications. A MANUAL 
DELAY control lets you adjust that to 
suit various other applications. The 
proper setting for a 250 -millisecond de- 
lay (for satellite applications) is clearly 
marked. 

Let's get back to how that device is 
used in radio. At this point you should 
be asking how the radio station gets rid 
of an undesirable phone call. That is 
where the dump function comes in. On 
the front panel there is a switch labeled 
DUMP when pressed it instantly flushes 
the memory of all data and sets the de- 
lay to zero. An internal relay then dis- 
connects the phone call. 

As the announcer, now broadcast 
live, talks, the digital -delay line begins 
to advance the read pointer slowly. 
actually stretching the waveform. It is 
done so slowly and efficiently that it is 
unnoticeable on speech; only a trained 
listener would detect the change with 
music. After about 1 minute or so-time 
that could be filled with a commercial 
or some comments from the announcer 
-the delay has built back to its full 6.2 
seconds, without anyone noticing. 

There you have it. In case you are 
wondering, the sound quality of digitized 
audio is very good. Two versions of the 
unit are available. One, with a response 
of 7500 Hz is for AM or telephone 
applications; the high-fidelity version 
has a 15 -kHz response. R -E 

COMPUTERS 
Complete Microprocessors line, peripherals & Terminals. 

Green 12" Monitor ..$129.00 SOROC 10 135 795.00 
B/W 12" Monitor ....109.00 TI -99/4 340.00 
Visicalc . 200.00 Epson MX -80 call us 

Microsoft 2/80 320.00 Color Monitor call us 

IOS PRISM 80 call us TI -810 9395.00 
TI -745 144000 80 Column Board 299.00 

Texas Instruments 
Invest. Anal $ 42.00 TI -59 5175.00 
Accessories Call us TI -5511 3995 
TI -58C 8000 Speak & Spell 4995 
PC100C 155.00 TI Programmer LCD ...54.95 
TI BAIT 39 CO MBA 4995 

HEWLETT-PACKARD 
HP/125 Computer ....call us HP -11C NEW call us 
HP/37E 72 00 HP -12C NEW call us 
HP -33C 8500 HP -41C Mem Module ..26.00 
HP -34C 115.00 HP-41CV 234.00 
HP -38C 114.99 HP -67 295.00 
HP -41C Prog 180.00 HP -97 570.00 
HP -41C Printer 285.00 Quad Ram call us 
HP -41C CRO RDR ...169.00 Application Pac call us 
HP/85 1990.00 HP/83 1670.00 

SCM TYPEWRITER SPECIALS 

SCM 2200 $284.00 INTREPID $274.00 
SCM 2500 294.00 CLASSIC 12 164.00 

All units shipped in original cartons with accessories 
according to manufacturer's specification. Send 
money orders, personal check 2 weeks to clear. In 
Illinois add 6% sales tax. Add $6.95 minimum ship- 
ping & handling charges per unit. We ship UPS. 
Subject to availability. Written warranty for specific 
products can be obtained free upon request. Above 
prices are for mail order and prepaid only. Prices and 
specifications subject to change without notice. Send 
mail orders.. 

1iaóík s, 9Arc. 
519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144 

Free gifts... 
RCA receiving tubes are a 

popular choice of TV service 
technicians. And for good reason: 
stellar performance. Get RCA's 
top tube performance and earn an 
award from RCA's Galaxy of Gifts 
program. 

To earn these awards just pur- 
chase RCA receiving tubes in 
required quantities from your par- 
ticipating RCA distributor. Each 
purchase helps qualify you for the 
award of your choice. Shown are 
just a few of the twenty valuable 
awards available. See your partici- 
pating RCA distributor for details. 
And set your course for RCA's 
Galaxy of Gifts. 

www.americanradiohistory.com



This publication 
is available 
in microform. 

University Microfilms 
International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi. 48106 
U.S.A. 

30-32 Mortimer Street 
Dept. P.R. 
London WIN 7RA 
England 

"In Just A Few Days, I'll Show You How To Do 

C 1 f E d/ u, -- d \ a n=1 
INTRIGUED BY CALCULATORS! Then you can 
step up your math skills fast! Use my new method in 
guidebook form. It's called CALCULATOR 
CALCULUS. This space -travel spinoff is sure-fire, 
so it has a simple guarantee - just return it for an 
immediate refund if you are not astounded at the 
problems you're solving with it! 

But the point is - you wont want to send it back. 
For this is the easiest, fastest shortcut ever! The day 
you receive your copy in the mail you ll want to put 
it to work. It's that exciting and helpful. 

My name is Dr. George McCarty. I teach math at 
the University of California.I wrote this guidebook 
to cut through the confusion. I guide you with 
examples you follow step-by-step on your calculator - you do simple exercises - then you solve practi- 
cal problems with real precision! 
POWER METHODS. Need to evaluate functions, areas, 

volumes - solve equations - use curves, trig, polar coor- 
dinates - find limits for sequences and series? It's all here! 

If you're in the biological, social or physical sciences, 
you'll be doing Bessel functions, carbon dating, Gompertz' 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure - and plenty more 
(even differential equations). 

Important numerical techniques? Those algorithms are 
here, too; rational and Pace' approximation, bracketing, con- 
tinued. fractions, Euler's method, Heun's method, iteration 
functions, Newton's method, predictor -corrector, successive 
substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY: Samuel C. 
McCluney, Jr., of Philadelphia writes: 
'CALCULATOR CALCULUS IS GREAT! For ten 
years I have been trying to get the theory of calculus 
through my head, using home -study courses. It was 
not until I had your book that it became clear what 
the calculus was all about. Now 1 can go through the 
other books and see what they are trying to do. With 
your book and a calculator the whole idea becomes 
clear in a moment, and is a MOST REFRESHING 
EXPERIENCE. I program some of the iterative prob - 

REAL MATH 
b x_ On Your Calculator!" 

lim 
It X 

Quick. Guaranteed. 
*Easy. Fun, Too! 

lems you suggest and it always GIVES MEA THRILL 
to see it start out with a wild guess and then approach 
the limit and stop." 

Professor John A. Ball of Harvard College (author 
of the book 'Algorithms for RPN Calculators') writes: 

"I wish I had had as good a calculus course." 
Professor H. I. Freedman of the U. of Alberta, 

writing in Soc. Ind. Appl. Math Review, states: 
"There can be no question as to the usefulness of this 
book...lots of exercises...very clearly written and 
makes for easy reading. - 

Tektronix Engineer Bill Templeton says "CALCU- 
LATOR CALCULUS is the best, most clearly written 
book 1 have seen for improving your math skills." 

I WANT YOU TO DO THIS. Get my complete 
kit, with a TI -35 calculator, plus its 200 p. Student 
Math Book, AND the guidebook, ALL for $44.95 
(for shipping to USA add $2, or $5 by AIR; Foreign 
$5, or $10 AIR; in Calif. add $2.70 tax). 

If you already have a scientific calculator, you 
can invest in the guidebook, 'CALCULATOR 
CALCULUS', for only U.S. $19.95 (to USA or 
foreign: add $1 for shipping, or $4 by AIR; in Calif. 
add $1.20 tax). 

As pennywise Ben Franklin said, "An invest- 
ment in knowledge pays the best dividends." GET 
STARTED NOW-Tax deductible for professionals. 

MONEY -BACK GUARANTEE! Send for it to- 
day, Be sure to give me your complete mailing ad- 
dress with your check or money order. If you want 
to charge it (Visa or MC), tell me your card no. and 
exp. date. Prompt e 
shipment 14t 
guaranteed. 
Thank you! EduCALC Publications, Dept. D5 

Box 974, Laguna Beach, California 92652 
In Calif. (also AK and HI), call 714-497-3600; 

elsewhere TOLL FREE 24 -hour Credit Card orders: 
800-854-0561. Ext. 845; Dept. 05 
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with your purchase of RCA Receiving Tubes 

r 

GG6904 
Meco Sizzler 
Supreme Grill 
Value: $63.55 

GG6912 
Waring Deluxe 
12 -Speed Mixer 
Value: $24.95 

GG6913 
Seiko Men's 
Quartz Watch 
Value: $135.00 

GG6907 
Skil 14" Chain Saw 
Value: $223.95 

GG6899 
Johnson Century 
Rod & Reel 
Value: $43.00 

GG6905 
American Tourister 
Sport Tote 
Value: $57.50 

GG6915 
Coleman 
Gasoline Lantern 
Value: $55.00 

GG6908 
Skil 3/e" Cordless 
Reversing Drill 
Value: $69.95 

GG6909 
Waring 
10 -Speed Blender 
Value: $39.95 

R n Receiving 
Tubes 

RCA Distributor and Special Products Division, Deptford, NJ 08096 
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A look at data base management 
LES SPINDLE* 

FILE CABINETS HAVE NOT YET EXACTLY 
gone the way of the dinosaur, but their 
use as office tools has certainly been 
curtailed by the microcomputer. In the 
early days of business microcomputing, 
considerable programming skill was 
needed to achieve a truly interactive 
filing system. Programs for payroll, in- 
ventory, employee, payables/receiv- 
ables, and general ledger were all great 
aids in keeping track of office records. 
but each was essentially an entity unto 
itself. If the payroll file required access 
to data from the employee file, followed 
by subsequent calculations, for in- 
stance, several extra steps and time- 
consuming data -entry procedures were 
required. 

A recent development has improved 
that situation substantially. System de- 
signers have engineered an advanced 
software tool to integrate miscellaneous 
file -manipulation activities into one 
software program: the data -base man- 
agement system (DBMS). 

A DBMS software program goes a 
considerable distance beyond the mere 
cataloging of various information cate- 
gories-it actually manages and pro- 
cesses data interactively among the 
various separate files. With the in- 
stantaneous acquisition of required 
data-and simultaneous updating of 
one file by another-the DBMS ap- 
proach represents a big advancement 
over the use of isolated file programs. 

The accompanying figure shows just 
how much of an improvement it is. In 
the older file -handling setups, payroll, 
accountings, and inventory files inter- 
acted among themselves to keep data 
current, but couldn't automatically in- 
terface with one another's transactions. 
In the DBMS configuration (see Fig. 1), 
all data records are centralized in one 
main data base that is processed by the 
DBMS programs, then interfaced with 
the various accounting programs in use 
to perform all of the individual func- 
tions required of each program. 

After purchase of a commercial 
DBMS program, the software is set up 
to meet your specific needs. First, it 
must be decided which categories the 
system should include, how the main 
category is to be taken down into sub - 

'Managing Editor, Interface Age magazine. 

units, and how the data is to be sorted. 
Once the system is established, most 
DBMS programs are highly tutorial in 
nature, prompting the user with instruc- 
tions, preventing accidental data erasure 
and helping with debugging. 

PAYROLL 
DATA 

ACC'T'G 
DATA 

INV. 

DATA 

DATABASE 

DATABASE 
MANAGEMENT 

SYSTEM 

The essential setting up of a file is 
quite simple. A record, or major cate- 
gory, is established. Then fields, which 
are sub -divisions within a record, are 
defined. The fields and records work 
together to access any necessary data 

PAYROLL 
PROGRAMS 

FIG. 1 

ACC'T'G 
PROGRAMS 

INV. 

PROGRAMS 

Manufacturer 

Bottom Shelf 
Box 49104 
Atlanta, GA 30359 

Compco 
8705 N. Port 

Washington Rd. 
Milwaukee, WI 53217 

TABLE 1 

SOME DBMS PACKAGE OPTIONS 

Name of 
package 
Data 
Manager 

Datastar 

Compatible system(s) 

TRS-80 

Price 
(or range)* 

$75 

any CP/M-based (2.2) $350 

Condor Computer Corp. Series any CP/M-based (2.2) 
3938 Research Park St. 20/DBMS 
Ann Arbor, MI 48107 

High Technology, Inc. 
Box 14665 
Oklahoma City, OK 73113 

Microdata Base Systems 
Box 248 
Lafayette, IN 47902 

Personal Software 
1330 Bordeaux Dr. 
Sunnyvale, CA 94086 

Softwarehouse, Inc. 
695 E. Tenth N, 
Logan, UT 84321 

Data Base 
Manage- 
ment 
System 

Data Base 
Manage- 
ment 
System 

CCA Data 
Manage- 
ment 
System 

Databank 

n/a - information not available; 
check with dealer 

'prices are subject to change 

n/a 

Apple II Plus $100 

Apple II, North Star Horizon, $420 
TRS-80, any 2.2 CP/M or 

OASIS -based 

Apple II, TRS-80 $75 

any CP/M 2.2 -based $200 
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VIDEO 100 
12" Black and White Monitor 

Economical favorite for personal 
computing 
Light -weight cabinet with built-in 
handle. 
12 MHz band width 
Plug-in compatible with most personal 
computers 
90' deflection for clear, sharp 
characters 
80 x 24 character display 

ITEM SPECIFICATIONS 
CRT 12" diag. 90°defl. 

CRT Phosphor P-4 

Signal Composite video input 

Input Signal 1.0Vp-p, sync negative 

Input Impedance 75 ohms 

Scan Frequencies Horizontal: 15600Hz 
Vertical: 50/60Hz 

Display Size 210 (W) x 158 (H) mm 

Deflection Linerity Horizontal: 10% Max. 
(refer to EIA ball Chart and dot 
Pattern.) 
Vertical 8% 

Video Response 12MHz (± 6dB) 

Resolution Center: 650 
Corners: 550 

Power Source 120V Ac, 50/60 Hz 

Dimensions 11.375" (H) x 16.25" (W) x 11.25 (D) 

Weight 6.5Kg (14.3 Lbs.) net 

16 21n 

1. CONTRAST 
2. POWER -BRIGHT 
3. V -HOLD 
4 H -HOLD 

5 VIDEO INPUT 
6. SIGNAL/V-SIZE 
7 V-LINEIH-WIDTH 

11.2ín 

DISKETTES 
51/4" BULK"OEM" PACK 

FOR YOUR $149 APPLE 
Box of 100 

80 COLUMN APPLE II 
CARD $24995 

MUFFIN FAN 
120 VOLTS 

$995 

"HAVE YOU KISSED 

YOUR COMPUTER LATELY" 

16K APPLE II EXPANSION 
CARD $ 7995 

TRACTOR 
FEED 

120 COLUMN- FOR THE 
DIABLO PRINTERS- BI- 
DIRECTIONAL- BUILT 
BY RUTISHAUSER 

new 

MICROWAVE RECEIVER 
SYSTEM 
1.8GHZ to only 
2.4 GHZ Eies $295.00 
BROAD BAND 

With built -in -converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE Line of sight to 250 miles 

SCOPE Will receive within the frequency band from satelites. primary 
microwave stations. and repeater microwave booster 
stations 

CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 
with. 

24" Dish 300 Ohm to 75 Ohm Adapter 
Feed -Horn Receiver 750 Ohm to 300 Ohm Adapter 
Mounting Bracket 60 Feet Coax Cable with Connectors 
Mounting Clamp 3 Feet Coax Cable with Connectors 
Instructions 

Components Express, Inc. 
1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 
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according to the requested user in- 
formation. 

A sort function can also be set up in 
several different ways, based on your 
requirements. For instance, you may 
want an alphabetical listing by name. 
By keying in the command for a par- 
ticular "sort" routine, you can have an 
instant printout of the necessary data, 
sorted to your specifications. 

There are a number of DBMS pro- 
grams, of varying quality, on the mar- 
ket. To illustrate how a typical system 
is set up, let's take a look at one of the 
better offerings-dBASE II, from Ash- 
ton-Tate, 3600 Wilshire Blvd., Suite 
1050, Los Angeles, CA 90010. That is 

one of the most flexible and versatile 
DBMS microcomputer programs to be 
found. 

To use dBASE II, the following con- 
figuration is necessary: an 8080, 8085, 
or Z80 -based CPU, 48K bytes minimum 
RAM, at least one hard or floppy disk 
operating under CP/M, and a 24 -line by 
80 -column CRT terminal. A text printer 
isn't required, but comes in handy 
when setting up command files. 

Up to 65,535 records will fit on each 
data -base file, with 1,000 characters 
maximum on each record. Up to 32 
fields are allowable per record-with 
up to 254 characters per field. 

A versatile assortment of commands 

___A Hand Portable DMM with 
Features No One Else Offers!___ 

TRH R,,s 

DIGITAL MULTIMETER 
DSPLAr 

Best Design for Field, Lab or 
Production Line Measurements 

LCD DigalogTM display-an analog bar graph readout for quick 
nulling, peaking and trend indications-and a 31/2 -digit digital 
readout for high accuracy and easy reading 
Differential peak hold-measures peak -to -peak values of com- 
plex waveforms regardless of polarity-replaces an 
oscilloscope in many applications 
Conventional peak hold captures surge currents and voltages 
Pulse detection and continuity modes provide instant 
visual/audible tests for shorts, opens and logic levels 
True RMS capability for valid measurements of non -sinusoidal 
waveforms over a wide frequency range 
UL Listed per UL -1244 Standard for Safety-Electrical and 
Electronic Measuring and Testing Instruments 
Plus 0.1% DC V accuracy, low power ohms, diode test, full line 
of optional accessories, choice of Blue or Black case $257 

Another In a constantly growing line of UL Listed products from Simpson. 
See your local electronics/electrical distributor or write for free booklet, 

"Straight Talk About UL Listed Test Instruments." 
SIMPSON ELECTRIC COMPANY 
A Katy Industries Subsidiary 
853 Dundee Avenue, Elgin, IL 60120 
(312) 697-2260 Telex 72-2416 Cable SIMELCO 
Canada: Bach -Simpson Ltd., London, Ontario 
England: Bach -Simpson (U.K.) Ltd., Wadebridge, Cornwall 

CIRCLE 17 ON FREE INFORMATION CARD 

is designed with simple verbs as call 
words, making the program easy to use 
even for a novice. The CREATE com- 
mand creates and copies existing files, 
creates report form files (for outputting 
records in standard formats), and links 
files together for exchange of informa- 
tion. With that system, report copies 
can also be saved for later use, and 
index files can be created. 

The APPEND command allows ap- 
pending data to the end of a file or insert- 
ing data to an existing file. 

An EDIT mode allows altering of 
records and fields, and deletion of 
records. 

The DISPLAY and LIST commands al- 
low access to the records or fields on the 
format used in the set-ups. 

Several positioning commands con- 
trol the manner in which the record 
pointer is positioned in the field; those 
commands will locate the pointer at the 
beginning, at some specified position, 
or at a position either forwards or back- 
wards from the given position. 

File -manipulation commands (SELECT, 

SORT, etc.) allow for file interaction. 
Files can be appended to one another 
(even files other than dBASE II), or 
they can be reorganized or interchanged, 
if desired. 

Finally, the memory -variable com- 
mands (ACCEPT. WAIT, GET, etc.) allow 
pending or incomplete information to be 
sorted for later use in updating the 
records. 

One feature that makes that program 
a particular standout among DBMS 
packages is its ability to function 
almost as a complete programming 
language. The various commands can 
be linked together for more complex 
manipulations, allowing versatility in 
adapting the program to your individual 
needs. 

Command programs can be devised 
by the system developer. Those pro- 
grams can be stored as command files. 
Upon creation of a menu, the programs 
are easily accessible by a simple key 
stroke. 

Beyond that, the program is com- 
patible with ASCII files, and can inter- 
face with other programs that you might 
be using on your system. Existing data 
bases can be easily added to the DBMS 
file without manually re-entering the 
data. 

As sophisticated and innovative 
DBMS packages such as dBASE II 
continue to enter the market, the pros- 
pects for efficient operation get con- 
tinually brighter. The DBMS concept 
has significantly enhanced data-pro- 
cessing techniques where information 
must be interactive as well as easily re- 
trieved. Table 1 lists a cross section of 
some of the DBMS packages on the 
market, with compatible systems indi- 
cated. R -E 
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Eleclroics. Gí 
CALL NOW 

AND 
RESERVE 

YOUR SPACE 
6 x rate $550 per each insertion. 
Reaches 220,500 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 
We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini -ADS, RADIO -ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 

AMATEUR MICROWAVE RECEIVER SYS- 
TEM (pictured) provides wide -band, high 
gain reception of amateur television trans- 
missions from 2.1 GHz to 2.6 GHz. View 
on your television. Order MA1: $169.95. 
MICROWAVE TELEVISION EDUCATION 
MANUAL includes detailed microwave 
downconverter, power -supply, and anten- 
na plans: $16.25. SUBSCRIPTION TELE- 
VISION EDUCATION MANUAL: $14.95. 
Add 5% shipping and handling. Informa- 
tive catalog: $2.00. ABEX, P.O. Box 26601 - 
RE, San Francisco, CA 94126-6601. 

CIRCLE 49 ON FREE INFORMATION CARD 

VIDEO STABILIZERS, The MOD BOX® lets 
you copy any pre-recorded video tape. 
Hooks between any 2 video recorders and 
stops the roll! One year guarantee only 
$39.95 (regularly $89.95). Not shown: 
MOD BOX 2 with Color Brite® adjustment 
(enhances color and stabilizes). Only 
$49.95 (regularly $99.95). VIDEO MODS, 
P.O. BOX 2591, Sepulveda, California 
91343 (213) 361-4694. 

CIRCLE 52 ON FREE INFORMATION CARD 
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Digital logic probe DLP-50 is one of the 
most sophisticated logic probe. It's fea- 
tures are: 50 MHZ frequency range, high 
input impedance of 10 MS1 , wide range 
of power supply 4.5 to 30 VDC, Hi, Lo, 
Open/Bad, and pulse LED indicators 
Audible warning, and much more at un- 
believable price of $54.95, plus 2.95 ship- 
ping and handling, Calif. add tax. Send 
for your free catalogue on our other prod- 
ucts. Masco Electronics, P.O. Box 45922, 
Los Angeles, Calif. 90045, (Check, M/O, 
VISA, and M/C are accepted.) 

CIRCLE 51 ON FREE INFORMATION CARD 

AT LAST! COMPLETELY REPAIRABLE 
TEST PROBES. MICROPROBES from 
Huntron Instruments feature a needle- 
sharp stainless steel point on a tele- 
scoping, length adjustable electrode in- 
sulated to withstand 1KV right down to 
the ground tip. Super -Slim valox probe 
bodies and 5 foot superflex leads. All 
parts are replaceable! $9.95 + $3.50 han- 
dling. Add CALIF. or WASH. tax. Visa/ 
Masiercharge accepted. Huntron Instru- 
ments, 15123 Hwy. 99 North -Lynnwood, 
WA 98037 (800) 426-9265. 

CIRCLE 48 ON FREE INFORMATION CARD 

se; 

CAPACITANCE SUBSTITUTION unit is no 
bigger than your hand, yet has a 5 -decade 
capacitance range. Now you can substitute 
capacitance at the flick of a switch. A spe- 
cial discharge feature makes it safe for 
use with sensitive circuits; a strong metal 
case makes it sturdy for all applications. 
Don't guess: switch to certainty.-Phipps 
& Bird, Inc., Box 27324, Richmond, VA 
23261, (804) 264-7590. 

CIRCLE 53 ON FREE INFORMATION CARD 

AMATEUR MICROWAVE RECEIVER SYS- 
TEM 36" Parabolic antenna, receives 2.1- 
2.5 GHz with over 55 db system gain, 
$199.95. REPAIR, we repair all makes of 
communications equipment, including 
amateur microwave. Large line of elec- 
tronic kits and parts. Send $2.00 for cata- 
log, refundable on first purchase. VISA & 

MASTERCARD ACCEPTED. SRS PO BOX 
50, East Detroit, MI 48021 (313) 791-5551. 

CIRCLE 55 ON FREE INFORMATION CARD 

YES, 300 Watts RMS... build this "BRUTE" 
amp easily with our special HEATSINK 
and PCB kit ... complete with instructions 
... only $24.95 US/PPD. For fast delivery, 
send a cashier's check or money order only 
NO COD PLEASE, to: DACOR LIMITED, 
P.O. Box 683, Station O, Toronto, CANADA 
M4T 2N5. 
CIRCLE 54 ON FREE INFORMATION CARD 

NEW UNGAR SYSTEM 9100...gives you a 

lower cost alternative for many applica- 
tions requiring operator adjustable tem- 
perature control! New, THERMO-DURIC® 
heater element Non-magnetic tempera- 
ture control Fully grounded tip Wide 
selection of interchangeable tips Opera- 
tor -adjustable over a wide temperature 
range of 400°F - 800°F Micro -Size handle, 
cool operation U.L. Listed. Suggested 
Resale $91.00. Available through your 
Ungar distributor or contact Ungar Divi- 
sion of Eldon Industries, Inc., P.O. Box 
6005, Compton, CA 90220, (213) 774-5950, 
(800) 421-1538. 

CIRCLE 50 ON FREE INFORMATION CARD 
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SERVICE CLINIC 
Troubleshooting sync circuits 

EVER SINCE THE DAYS OF THOSE FIRST 

TV sets with their 3 -inch screens, 
we've had sync problems. The manu- 
facturers have learned a lot about how 
to design sync circuits since then, and 
modern sets are remarkably reliable. 
However, there are still occasions 
when a sync circuit fails to operate 
properly. Let's take a close look at TV 
sync circuits: How they work, and 
what to do when they don't. 

Two different types of sync pulses 
are necessary to stabilize a TV picture. 
One is called the horizontal sync pulse 
and it is used to stabilize each line of the 
raster. The other is called the vertical 
sync pulse and is used to stabilize each 
field of the raster. Two vertical sync 
pulses are used for each frame. There 
are thirty frames per second and two 
fields per frame. Each vertical sync 
pulse intiates the scanning of each of 
those fields. 

The sync pulses are generated at the 
TV station and must meet very rigid 
standards of timing, pulse shape, and 
pulse width. The TV set separates the 
vertical and horizontal sync pulses, 
and then feeds them to the proper de- 
flection circuits. It sounds complex but 
it isn't. The horizontal sync pulses are 
made up of a single pulse, while the 
vertical sync pulses are actually made 
up of a number of horizontal sync pulses, 
that are specially shaped and spaced. 
That is done to keep the horizontal 
oscillator synchronized during the 
comparatively long vertical blanking 
interval. The horizontal and vertical 
sync pulses are combined at the trans- 
mitter into a single pulse train called 
the composite sync. It is broadcast 
along with the picture signal, and is 
known as the composite video signal. 
Each sync pulse rides on top of a 
pedestal in the video signal that is at 
the black level (that is the video level 
that produces black in the picture), and 
all of the sync pulses are in the "blacker - 
than -black" area so that they don't 
show up in the picture. 

In practically all TV sets, the sync 
signal is separated from the composite 
video signal after the video detector. 
(One old chassis picked it off at the 3rd 
IF stage and fed it to a sync -sound de- 
tector. That circuit arrangement has 
disappeared.) A sample of the com- 
posite video signal is taken from the 

JACK DARR, SERVICE EDITOR 

output circuit of one of the video -am- 
plifier stages. Sometimes, it is fed 
through circuitry that compresses only 
the video portion of that signal and not 
the sync pulses. That signal is then fed 
to the input of a sync separator/clipper 
stage, and usually on to the AGC input. 
The sync separator/clipper stage is 
nothing more than an amplifier that is 
biased to the point where it will not 
conduct at all until the black level of 
the video signal is reached. Since the 
sync pulses are above the black level, 
the sync pulses are amplified and 
appear at the output as composite 
sync, which includes both the vertical 
and horizontal pulses. 

When displayed on an oscilloscope, 
the composite -sync signal looks like a 
fuzzy bar with little pips in it. That 
fuzzy bar is the horizontal sync, and 
the pips are the vertical sync. In tube - 
type sets, the fuzzy bar's amplitude is 
about 50-60 volts peak -to -peak and in 
transistorized sets, the amplitude is 
around 15-20 volts peak -to -peak. The 
amplitude of that waveform should ap- 
pear on all schematics, but regrettably 
it's only found on a few. 

Now, that we have recovered that 
composite sync signal, the horizontal 
and vertical pulses must be separated 
and fed to their own oscillator stages. 
That is much easier than'it sounds; its 
based on one of the oldest principles in 
electronics-the reactance of a capaci- 
tor! The composite sync signal is fed to 
a circuit called an integrator. Figure l 

shows that circuit. The capacitors here 
do the actual separating. The integrator 
has a series resistor with a bypass 
capacitor shunted to ground on each 
end. The values of the capacitors are 
large enough to shunt the high -fre- 
quency horizontal sync pulses to 

FROM SYNC 
SEPARATOR /CLIPPER 

HORIZ11 
SYNC W 

ONLY 

TO 
AFC 

ground. The charge -discharge action of 
the R -C circuit integrates the vertical 
sync pulse (that is made up of horizon- 
tal sync pulses) into a smooth, sharp 
pulse at the vertical frequency. 

The horizontal sync is separated by 
using an even simpler circuit; just one 
low -value coupling capacitor. It has 
such a high reactance at 60 Hz that the 
vertical sync doesn't even know it's 
there. The high -frequency horizontal 
sync pulses pass through it with ease 
and are fed to the AFC stage of the 
horizontal oscillator. 

What if it doesn't work? 
Let's see what happens when the 

sync circuit doesn't work, or is sus- 
pected of not working. The first ques- 
tion to ask is: "Is the problem being 
caused by the oscillator circuit or the 
sync circuit?" If you have a full raster 
in both directions that responds to the 
turning of the horizontal- and vertical - 
hold controls, but won't standstill, the 
oscillator circuits are OK and the prob- 
lem is in the sync circuits. 

You can lose either the horizontal or 
the vertical sync alone. If the picture is 
horizontally stable but floats up and 
down vertically, then the trouble is in 
the vertical sync circuit. The fact that 
it's horizontally stable shows that you 
do have at least some sync, but that 
you're losing the vertical sync some- 
where between the sync separator and 
the input of the vertical oscillator. 
Scope the composite sync output of the 
sync -separator. If that signal is OK, 
then go on to the integrator circuit. If 
the input to that circuit is normal but its 
output is not, turn the set off and check 
the shunt capacitors for leakage and 
the value of the series resistor. Also 
check the vertical output stage. You 

R 

VERTICAL 
SYNC ONLY II I c c 

VERTICAL SYNC T 

HORIZ SYNC 
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may find that the last capacitor in the 
feedback loop that goes from the out- 
put of the vertical output stage back to 
the input is leaky. That can upset the 
bias on the vertical oscillator and cause 
it to act as if the sync were missing! 
There will usually be at least one other 
coupling capacitor between the inte- 
grator output and oscillator input; 
make sure that it isn't leaky as well. 

Horizontal -sync problems are simpler. 
If you see a picture that floats from 
side to side, you've lost all horizontal 
sync (but the AFC is OK). Scope the 
circuit from the sync -separator output 
back to the AFC input to see where the 
sync is being lost. The low -value 
coupling capacitor (about 50 pF) may 
be open, or one of the PC -board con- 
ductors between the sync -separator 
output and AFC input may be open! 

Vertical sync works on amplitude; 
horizontal sync works on phase. If the 
sync -separator circuit is bad, and you 
lose the peak -to -peak amplitude of the 
sync, the vertical sync will be the first 
to show it. Look for problems in the 
sync -separator circuit that could reduce 
gain-a weak tube, a bad resistor, a 
leaky transistor, etc. Make sure that the 
video -signal input to the sync -separa- 
tor is also normal. 

Quite a few sets use gated sync - 
separators. If you have a problem with 
one of those, be sure to check for the 

presence of the gating pulse coming 
from the flyback transformer. If it is 
missing, you'll lose all of your sync. 

Some sync problems can come from 
other stages. For example, an AGC 
problem can cause sync -signal com- 
pression. Scope the video signal at the 
output of the video detector to make 
sure that you have the normal 75:25 
ratio of video to sync. 

Jitters 
If the sync isn't clean, the picture 

may show vertical or horizontal jitter. 
Scope the sync pulses and look for any 
signs of movement in them. If a black - 
and -white signal gets into the sync - 
separator circuit, it'll cause jitter. Jitter 
is usually due to incorrect biasing of 
the sync -separator. One case of severe 
horizontal jitter was finally caught by 
scoping the horizontal sync pulse; in- 
stead of a sharp peak, it had a distinct 
"saddleback" or dual hump! That 
turned out to be caused by an open by- 
pass capacitor; the horizontal oscillator 
was triggering first on one peak and 
then on the other. 

Whenever you get a case of sync 
trouble, get out the scope first! That is 
the only instrument you can use for 
examining the critical shape of those 
tiny pulses, and to follow them through 
the circuitry to wherever they are or 
aren't. If all of the sync separator cir- 

cuits are in an IC, be sure that you 
have all the proper DC voltages and 
video signals. If there is no sync com- 
ing out, the IC could be bad. R -E 

SERVICE 
QUESTIONS 

FLUTTERING PICTURE 
This Zenith 25EC58 had a pulsating 

or fluttering picture when the bright- 
ness was turned down to the proper 
level. Tried many things, then I sat 
down and wrote you. After receiving 
your reply, I started to take readings 
around the power supply. Sure enough, 
it would not turn on; I forgot to tell you 
that I had intermittent turn -on problems 
with this set. Pulled the plug to the triac, 
and jumpered it to turn on the set. 
Came on very nicely, with no flutter. I 

replaced the opto -isolator and it works 
great!-Herb Glenn, Saint Croix, Vir- 
gin Islands 

POWER -SUPPLY PROBLEM 
I had an RCA CTC-8I that had vio- 

lent voltage swings in the power supply. 
It has a ferro -resonant transformer and 
should not be doing that. I eventually 
got down to checking the opto -isolator 
that it used as a switch-that was the 

Every day, hundreds of thousands 
of AWS 140 Series Pocket -Size 
Multi -Meters are being relied 
upon for accurate electrical 
measurements. And it's no 
surprise. Year after year, 
these three compact, rug- 
ged and easy to use meters 
have been proving them 
selves on all types of elec- 
trical testing jobs. Their 
small size, big features 
and wide variety of ranges 
have made the AWS 140 
Series the professionals., 
first choice. Features in- 
clude: High sensitivity and 
maintained accuracy; Easy - 
to -read 2 and 3 color scales; 
Separate arc for IOVAC 
range; Fuse protected Ohm 

P.O. Box 9300, Smithtown, N.Y. 11787 

ranges (SP -142 and SP -144); 
Diode protected meter move- 
ment; Special 50 mA range; 

Temperature range (SP -144); 
Only 434 H X 3'/2" W X 13/4" D. 

Ranges: SP -140,0-2.5/10/50/ 
250/1000 DC Volts, 0-10/50/ 
250/500/1000 AC Volts, 0-.05/ 

25/50mA, 4012 mid -scale (x 1, 

x 10) 40 K12FS, -20 to +62 
db; SP -142, 0-2.5/10/50/250 
DC Volts, 0-10/50/250/500/ 

1000 AC Volts, 0-.05/25/50mA, 
2512 mid -scale, (xl, x 10, x 
1K) 2M1IFS, -20 to +62 db; 

SP -144, 0-2.5/10/50/250/ 
1000 DC Volts, 0-10/50/250/ 

500/1000 AC Volts, 0-.05/25/ 
250 mA, 4011 mid -scale (xl, 

x100) 400K11FS, -20° to+300°F 
Temp., -20 to +62 db. 

UMENTS INC. 
e Advantage. 

Toll -Free (N.Y., Hawaii, Alaska call collect 516-231-7050) 

"SEE US AT ELECTRO '82 BOOTH #2530" 
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COMPUTER 
TUTOR 

Sams, the nation's leading 
technical book publisher, 
wants to help you ease into 
the exciting world of 
microcomputers with two 
best-sellers. 
Our fully illustrated CRASH 
COURSE IN MICROCOMPUTERS 
provides a comprehensive 
overview of microcomputer 
design and programming, 
including number systems, 
computer architecture, use of 
peripherals, programming, 
and applications. 
To help you keep pace 
with terminology in the 
microcomputer field, 
order your copy of Sams 
desk top encyclopedia, 
the MICROCOMPUTER 
DICTIONARY by Charles J. 
Sippl. Almost every word 
and phrase you'll need in 
microcomputing can be found 
easily in this one convenient 
book. 
Order both from Sams today 
and treat yourself to a 15% 
discount. 

SAMS 
BOOKS 

Mail to: Howard W. Sams & Co., Inc., 4300 
West 62nd St., P.O. Box 7092, Indianapolis, IN 
46206. 

Quantity 
CRASH COURSE IN 
MICROCOMPUTERS, No. 21634 $19.95 
MICROCOMPUTER DICTIONARY, 

No.21696 $15.95 
Set of both books, No. 21963 $29.95 

Amount of Order $ 

Add local sales tax where applicable $ 
Add Handling Costs $ 

Total Amount of Order $ 

Check Money Order VISA 
MasterCard (Interbank No 
Account No 
Expiration Date 
Full payment by check, money order, or charge card 
must accompany your order. 
Name( print) 
Signature 
Address 
City State Zip 
Call 800-428-3696 toll -free, or 317-298-5566 for the 
name of your local Sams Book outlet or to order by 
phone (give Sams Operator the code number in the 
box below). Offer good in USA only and expires 
9/30/82. Prices subject to change without 
notice. 

2.00 

AD191I t 

source of the problem. Everything 
worked fine after I replaced that unit.- 
George Dyer, Yucaipa. CA 

LOSS OF HEIGHT 
l've only got 1/4 of a raster, vertically, 

on this Motorola TS -584. The vertical hold 
control works fine, and everything in the 
output circuit seems to be fine. Can you 
help?-R.A., Wichita, KS 

Have a look at this: There is a volt- 
age -dependent resistor connected 
across the primary of the vertical -out- 
put transformer-remove it. If you get 
a full raster, you've found your prob- 
lem. The resistor was put there as a 

clamp; it holds down the sweep. If it is 

shorted, it may be overdoing it. You 
might also want to check the resistance 
of the primary's windings, although any 
shorted turns there usually cause severe 
distortion in the raster. 

COLOR DRIFT 
l've got a Sears 528.41682216 with a 

color problem that is giving me fits. Ran 
the color AFPC setup adjustment and got 
a good set of color bars. On a station, 
most of the programs look fine, except for 
the local ones. Sometimes people have 
blue faces, and so on. Any ideas? --J.0., 
Winthrip, MA 

For one, from what you've said, your 
local station may be at fault. If you get 
good, steady color from network pro- 
gramming, but not on local shows, then 
someone at the local station may not be 
setting the cameras properly. That hap- 
pens more often than you might think. 

The problem, however, may be with 
your set. I see that this one has an "in- 
jection -lock" type of 3.58 -MHz oscilla- 
tor. Actually, what it does is to gate out 
the burst itself, amplify and filter it 
through the cyrstal, and then amplify it 
again to get the reference oscillator sig- 
nal. Try a new crystal-but those are 
special. so do not use a stock type. 

LOW HIGH -VOLTAGE 
I've got a problem with low high -voltage 

on this Magnavox T-919. I get only about 
15 kilovolts, even with the 6BK4's plate 
capacitor pulled off. The boost is +800 
volts, and the boosted boost is +1200 
volts. A Magnavox technician said that the 
cause is a bad flyback, but you've always 
said that if the boost and B++ are up, 
then the flyback is good.-S.V., Brooklyn, 
NY 

And I'll keep right on saying it-I've 
verified it enough times to believe it. 
The flyback has several outputs-high 
voltage, sweep, focus, boost, etc. If 
even one of those is normal, the flyback 
and its associated circuitry should be 
fine. You've already checked quite a 

bit, but try this. Read the focus volt- 
age. If it is very low or missing, it can 
upset the high voltage. That should be 
about 5 kilovolts, give or take a few 
hundred volts. The cause of problems 

Electronic Troubleshooting 

WINNER 

Hickok's MX333 with 
VARI-FITCH®and LOGI-TRAK® 

Instantaneous VARI -PITCH speeds: 

Voltage tracing 

Troubleshooting in hard -to - 
reach locations 

Tuning type adjustments 

Resistance checks 

Digital logic troubleshooting 

And . . . Detects signal charac- 
teristics and abnormalities not pos- 
sible with digital or analog meters. 

LOG I - T R AK replaces the best 
100MHz logic probes and offers: 

Eyes on the probe tip, HI/LO 
indication 

Instant identification of margi- 
nal states and fault conditions 

100MHz response 

5n sec pulse detection 

LISTEN to what the MX333 can 
do for you. Ask about our NO 
RISK 30 day Free Trial. 

HICKOK 
the value innovator+11111 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
[216] 541-8060 
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here is a bad focus rectifier. If the focus 
is fine, try running the set for a while, 
then turn it off and quickly pull the 3A3 
tube. If the tube is quite cool, it may 
not be getting enough heater voltage, 
perhaps due to a dirty contact in the 
socket, bad series resistor, etc. That 
could also cut the high -voltage. 

PICTURE DRIFT 
This Channel Master 6141 has an odd 

symptom. When you change the channel, 
the picture starts out very faint. It darkens 
slowly until it is overloaded, and then 
starts pulling and littering. All of that 
takes about 10-15 seconds. I suspected 
the AGC, but everything there seems to 
check out.-J.F., Cincinnati, OH 

That certainly sounds like an AGC 
problem. Try clamping the AGC and 
set it to produce a good picture. If it 
doesn't change, the problem must be in 
the AGC. (If it does, at least you've 
eliminated that and the IF as the source 
of your problems.) 

The problem has all of the char- 
acteristics of a bad resistor; one that 
starts out at about the proper value and 
slowly changes as the set warms up. 
Heating and cooling parts around the 
AGC would be a good way to find the 
problem as, from the time it is taking 
for things to act up, it looks as if some- 
thing is being affected by temperature. 

BLUE PROBLEM 
I wrote you about a sync problem I was 

having in this Magnavox T-920. You said it 
was the filter, and you were right. But now 
I have a convergence problem in the 
same set-the blue convergence doesn't 
have enough range and I can't get the 
blue line down far enough. Any ideas on 
this one?-S.A., Salamanca, NY 

Well, if you can't get the line down 
far enough, try getting the line straight 
using the dynamic controls. If you can. 
all you need do is move it down with 
the blue vertical static -magnet. 

THANKS! 
In the November 1981 issue of Radio - 

Electronics, I ran a question from a 
reader wanting a 6HU8 tube. I couldn't 
help him, but there were a lot of you 
out there who could. In fact, so many 
have written in that I can't possibly 
answer them all. I've passed the in- 
formation on to the reader, and would 
just like to say "thanks" to all of you 
who took the time to help. 

TUBE REPLACEMENT 
I need a substitute or replacement for a 

25HX5 tube. They were used by Panasonic 
as vertical amplifiers in the late 60's. Can't 
find the listing anywhere! P.L.S., New 
Peitz, NY 

Interestingly enough, the answer to 
your question came in the same batch 
of letters. Mike Danish of Mike's TV 
in MD had asked me about the same 

tube. I could not help, but he wrote 
back to tell me that he found a source. 
It is Transleteronic, 1365 39th Street, 
Brooklyn, NY 11218. Those tubes are 
new and carry the Sylvania brand. 

VERTICAL LINES 

I wrote you about a problem I was 
having with a Sylvania D-12 chassis. 
You gave me several suggestions, in- 
cluding checking all of the DC voltages 
around the 6BL8 tube in the horizontal - 
regulator stage. Checked several other 
things first, then turned to that tube. 
Found that the DC voltages were off. 
Turns out that R114 had gone up in 

value and R259 had gone down in 
value. Replacing those cleared up all of 
the problems; thanks!-H.A. Balti- 
more, MD 

BLACK SCREEN 

If you run into a dark -screen problem 
in a Sanyo 21T66, try this suggestion 
from John Conti of Conti's TV Service, 
Texas City, TX: If the screen is dark, 
but high voltage is present, check R901, 
a 1500 -ohm, 'h -watt resistor on the 
picture tube socket, with an oscilloscope. 
If you see video on one end but none on 
the other, you've found your problem. 
Replace that resistor and everything 
should be as good as new. R -E 
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YOUR 
TOOLS FOR 
TOMORROW'S 
TECHNOLOGY 

SLANT 
EDGECUTTERS 

DIAGONAL 
EDGECUTTERS 

C% -....°f 

CURVED 
ROUND NOSE 

ANGLE 
CUTTERS 

AVAILABLE AT YOUR DISTRIBUTOR 

TOOL 

TECHNOLOGY in, 

ST NORTHRIDGE, CA 91325 
(213) 993-1202 

18217 PARTHENIA 
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Introducing 
the first no -crystal 
hand-held scanner. 

The Bearcat MO. 

Now! The one scanner you've 
always wanted-a no -crystal, fully 
synthesized hand-held scanner. 
The incredible, new Bearcat 100. 

Push button controls tune in all 
police calls, fire calls, weather 
warnings, and emergency informa- 
tion broadcasts, the split second 
they happen. Automatically. 

16 channels for storing frequen- 
cies. 8 band coverage-including 
high, low UHF and 'T' public ser- 
vice bands; both the 70 cm and 2 
meter amateur bands. Automatic 
and manual search, lockout, scan 
delay. Direct channel access. Flex- 
ible antenna, earphone, AC adapt- 
er/battery charger and carry case 
are included. 

Dial 800 -SCANNER (800-722- 
5555 in Indiana) for your nearest 
Bearcat Scanner dealer, and go see 
the world's one and only hand- 
held, no -crystal scanner. 

BEARCAT 
SCANNIRS 

[UMW Electra Company International Business Office 
Division of Masco Corp of Indiana Suite 102.1828 Swltt 
300 East County Line Road North Kansas City, Missouri 64116 
Cumberland Indiana 46229 1981 Masco Corp of Indiana 
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NEW PRODUCTS 
For more details use the free information card 

inside the back cover. 

,;ETTE DECK. Dual 844, has a di- 
rect load -and -lock system that elimi- 
nates the door between the user and the 
cassette compartment. The cassette 
is slipped directly in place, where it is 
locked in perfect alignment with the tape 
heads. The cassette can just as easily be 
removed at any time, even when the tape 
is in motion. Photo -electric infra -red 
beams in the cassette compartment 
stop the transport when interrupted. 

Only the RECORD button need be pressed 
to set the record mode. Accidental re- 
cording is prevented by simultaneous 
and automatic activation of PAUSE. Sepa- 
rate record and playback heads provide 

'optimum gaps for each mode and allow 
for source/tape monitoring. The heads 
are mounted in a combined housing to 
maintain perfect alignment and azimuth. 
Dolby B and Dolby C noise -reduction 
systems function in both record and play- 
back. Electronic fade/edit allows un- 
wanted portions of recorded material to 
be faded out while being monitored in the 
playback mode. 
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In addition to the standard 17/s ips 
speed, the Dual 844 provided 33/4 ips. 
The faster speed results in extended fre- 
quency resonse and dynamic range, 
as well as improved signal-to-noise 
ratio. 

The Dual 844 is priced at $700.00 - United Audio, 120 So. Columbus Ave., 
Mt. Vernon, NY 10533. 

INTERCOM HEADPHONES, model TR 50/ 
VOX, are voice -actuated, and provide 
"hands free" 2 -way FM communications, 
without wires, to any number of similar 
headphones within a 150 -yard range. 

The model TR-50/VOX headphones are 
FCC -certified and license -free. Five chan- 
nels are available for operation. Each set 
of headphones has a built-in, crystal -con- 
trolled FM transmitter, superheterodyne 
receiver, standard 9 -volt battery supply, 
and 7 -inch receiving antenna. A sensitive 
squelch circuit drives the receiver into 
"quieting" during times of no transmis- 
sion. Each operator hears his or her own 
sidetone as an indicator that transmission 
is taking place. Soft, foam -filled vinyl ear 
cushions surround the ear without pres- 
sure, and there is complete adjustability 
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for individual fit. The model TR-50/VOX 
(including VOX control) is priced at 
$396.75. Without VOX (push -to -talk opera- 
tion only), the price is $297.00-R. Colum- 
bia Products Co., Inc., 2008 St. Johns Ave., 
Highland Park, IL 60035. 

SPEAKERS, model JansZen Z-1, feature 
uniform spectral energy density (total 
dispersion); bi -radiating support of re- 
verberant field; new low -mass electro- 
static diaphragm; failure -free electrostatic 
element (nine -thousands of 1% field-re- 
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ject rate); inherent overload protection 
without fuses or circuit -breakers, and 
high efficiency. The model JansZen Z-1 is 
priced at $950.00 a pair.-Janszen Elec- 
tronics, Division of Soundmates, 796 29th 
Ave. S.E., Minneapolis, MN 55414. 

MOBILE CB ANTENNA, the "Illuminator" 
model TAK-10L, features a 5000 -hour, 0.5 
candlepower, 12 -volt DC incandescent 
lamp installed in the clear molded base, 
thus illuminating the exclusive hollow coil 
form. The lamp is functional as well as 
decorative in that it will fail to light unless 
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the antenna is grounded properly for op- 
timum performance. 

The model TAK-10L also introduces 
Clear -Flex (RG58-AU) clear coax cable. In- 
cluded are 18 feet of the cable with an 
in -line coax connector. An additional lamp 
circuit lead provides for easy hook-up to a 
vehicle's tail light or running lights; thus, 
the "Illuminator" lights up only when the 
vehicle lights are on. 
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The model TAK-10L has a suggested re- 
tail price of $54.95, complete with mount- 
ing hardware.-Armstrong Industries, Di- 
vision of MCS, Inc., PO Box 237, Watseka, 
IL 60970. 

TELEPHONE SILENCE,' the Silencer 
Cord, is a plug-in phone cord with a handy 
switch that prevents the phone from ring- 
ing when you're taking a nap or doing any - 
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thing else at which you don't want to be 
disturbed. The Silencer Cord comes in 7, 
14, and 25 -foot lengths, and retails be- 
tween $7.00 and $9.00.-Zoom Telephon - 
ics, 122 Bowdoin Street, Boston, MA 
02108. 

MINI -DISK STORAGE SYSTEMS, called 
MFD systems, are designed for the AIM - 
65, KIM, and SYM computers. Forty- and 
eighty -track models are available in both 
standard and flippy-drive versions. (With 
a flippy drive, data can be stored on the 
back side of a diskette by flipping the 
diskette.) 

The MFD systems are available in 1-, 2-, 
and 3 -drive units. A system includes a 

disk -controller circuit card, a disk -oper- 
ating system (DOS), an interconnecting 
cable, user's manual, and the drives. Two 
controllers are available: one for the AIM - 
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65 expansion bus and one for the System - 
50 (SS -50) bus. 

The MFD disk -operation system is pro- 
vided in ROM's and on diskette. Eight 
commands are included in the ROM's, 

which plug into sockets on the controller. 
The system diskette includes utilities and 
a library of 20 system commands. The sys- 
tem communicates directly with an AIM 
Monitor, Editor, BASIC, or other AIM pro- 
gram through user's I/O, and F1 and F2 
keys. 

The MFD drive systems start at $599.95. 
There is also an adapter, model M-65/ 

50, which permits expansion of an AIM -65, 
KIM, or SYM with proven System -50 mod- 
ules. The model M-65/50 Interface is 
priced at $49.85.-Percom Data Company, 
211 N. Kirby, Garland, TX 750412. 

MULTIMETER, the Steinel Digi-Check, is a 
precision, 31/2 -digit hand-held probe multi - 
meter that uses two probe tips intercon- 
nected by a 1 -meter long cable. the probes, 

ADVANCE IS PROUD TO INTRODUCE the 
Line of High Quality Digital Multimeters 

Featuring The New 130 Hand -Held DMM 
KEITH LEY 

Keithley handheld DMMs keep you right on top of your field service 
applications. They're rugged, offer complete capabilities, are easy to use and 
won't break your budget. 

Model 128: Beeper DMM 
designed to meet the tough specifi- 
cations of a major computer 
manufacturer. See/hear display 
includes over/under arrow and 
on/off beeper. 

Model 131: 0.25% accuracy 
added to the easiest to use handheld 
DMM. Color -coded front panels for 
maximum clarity, minimum 
confusion. 

Model 130: Keithley user 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 4/ -digit 
handheld DMM, ideal for 
analytical/bio-medical service. l0A 
range standard on all Keithley 
handhelds. 

Model 128: 5139.00 Model 131: 5139.00 

Model 130: $124.00 Model 135: 5235.00 

A full line of accessories expands these values even further. 

THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 A 
54 WEST 4515 STREET, NEW YORK, N Y 10036 212687-2224ELE 
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Order a 
Fluke meter 
from JENSEN 
and get a 
FREE 
CASE! 

Fast off -the -shelf delivery 
We pay the shipping charges 
anywhere in continental U.S.A. 

No sales tax outside Arizona 
Famous Fluke Digital Multimeters with 
superior accuracy and reliability. All 
models backed by a two-year parts and 
labor warranty with a guaranteed two year 
calibration cycle. 

Please send the following with FREE case: 
Dty. - 3178421 Fluke 80216 Meter © $149.00 - 317B221 Fluke 8022B Meter ® $139.00 

_ 3176121 Fluke 80208 Meter © $189.00 - 3176321 Fluke 8024B Meter © $239.00 

Please indicate method of payment: 

Check or Money Order Mastercard 
VISAlaankAmericard E American Express 

Credit Card No. 

Exp. Date 

Signature 

Name 

Company 

Address 

Telephone 

city 

State Zip 

Send Free Catalog Only 

FREE CATALOG 
144 -pages of hard -to -find 
precision tools. Also includes 
standard and special tool kits 
for electronic servicing plus 
supporting test equipment. 
Coming this Fall. Reserve 
your copy now! 

JENSEN TOOLS INC. 
1230 S. Priest Drive, Tempe, AZ 85281 

(602) 968-6241 
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which are slightly longer than conven- 
tional test probes, contain the liquid -crystal 
display range and function -selector slide 
switches, NiCad batteries, and an integral 
battery charger. No other cables, clips, or 
test leads are needed. The display probe is 
approximately 7.3 x 1.75 x .68 inches, 
while the battery -containing probe is ap- 
proximately 5.4 x 1.3 x .64 inches; total 
weight is 9 ounces. 
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Technical features include 5 AC and DC 
voltage ranges from 200 millivolts to 500 
volts full scale, with an accuracy of 
±0.3% for DC and ±-1%for AC. Resistance 
is measured in six ranges from 200 ohms 
to 20 megohms, full scale, with a measure- 
ment accuracy of ±0.5%. All ranges are 
fully protected against overload. The 
Steinel Digi-Check is priced at $169.00 
(meter only); the carrying case is $10.00.- 
Energy Electronic Products Corporation, 
5441 W. 104th Street, Los Angeles, CA 
90045. 

VHF CONVERTERS, model V5736 (shown) 
and model V5836 enable VCR owners to 
record VHF, UHF, cable, or pay -TV while 
watching in any other mode at the same 
time. The converters cover 36 channels, 
receive wideband, superband/pay, and all 
VHF channels on UHF. The viewer re- 
ceives superior color quality, with the 
shielding necessary for eliminating inter - 
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ference and minimizing drift. Both con- 
verters can be used with Beta and VHS - 
type recorders, and conform to all cable 
and broadcast -TV standards for per- 
formance and safety of equipment. Both 
are compact and self-contained. 

The model V57376, standard, is priced at 
$59.95; the model V5836, heavy-duty. 
costs $69.95.-BP Electronics, 855 Conk- 
lin Street, Farmingdale, NY 11735. 

NIPPERS, model 2131 and model 2132, 
feature an adjustable pivot; black oxidized 
jaws (non reflective); high-grade, case- 
hardened steel (to a Rockwell -64 hard- 

- 

LI 

\i/!FREE 

L.Efls 
A $2.00 VALUE 

You can now receive ten prime T-13/4 or 
T-1 red LEDs absolutely free. It is our way of 
introducing you to the quality parts we of- 
fer. 

ETRp11 14803 NE 40th Dept. RE062 
Redmond, WA 98052 

Yes, Please send me 10 Free LEDs, plus 
your brochures on additional products 
available. I prefer T-1 T-13/4. 

NAME._. 

ADDRESS 

CITY ST__ _ZIP 
Please Include $1.00 to help cover postage and 
handling. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Ird 

Earn Your 

DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy -to -understand les- 
sons, with help from your home -study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home -study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 
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Vital protection 
for PC Boards 

r 

Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing fools. 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
'and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment-or write us today. 

Enterprise Development Corp. 
5127 East 65th Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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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 50é for first class mail. 

L7E/CO Z7 108 New South Road 
Hicksville, N.Y. 11801 

ness) along the entire cutting surface; 
replacable springs; replacable lead 
catchers for safety, and red polypropylene 
handles for a firm and comfortable grip. 
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The model 2131 is a side cutter with 
outer edge bevel; the model 2132 is a close - 
cutter with inside bevel only. Each is priced 
at $12.50 and has a lifetime guarantee.- 
The Shields Corporation, 3000 Dundee 
Rd., Suite 420, Northbrook, IL 60062. 

VIDEOCASSETTE RECORDER, the Beta - 
max SL -2500, includes the model RMT- 
312 Remote Commander, and is designed 
to meet five primary requirements: high - 
quality reproduction of both video and 
audio signals; greater precision at a variety 
of speeds (Beta I and Beta II); non -visual 
tape indexing and retrieving features; 
professional editing capability, and hi-fi 
component styling. 

I k 
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Other features of the Betamax SL -2500 
include front loading; BetaScan Il high- 
speed picture search; new Swing -Search 
multi -speed bi-directional playback; freeze 
frame capability with "noiseless" clear 
picture; electronic tab -marker indexing 
system for random access to as many as 
nine selectable positions on any recorded 
tape, and programmable two-week timer 
with "conversation -style" setting se- 
quence. For home -movie buffs, the Beta - 
max SL -2500 incorporates its own fittings 
and power supply for use with video 
cameras such as the Sony model HVC- 
2200. 

The wireless remote control allows 

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 

Heathkit 
Catalog 

.4. 

h Nat. 
na 

W 
NO. 007 

-... M1dSl.1SA 

If coupon is missing, write 
Heath Co., Dept. 020-902 
Benton Harbor, MI 49022 

Send to: Heath Co., Dept. 020-902 
Benton Harbor, MI 49022 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 

Address 

City State 

CL -724A Zip 
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Even if gig_ know an ohm from a volt, Craig 
Anderto ' 

_ 
y revised and expanded book showsu 

you how to build 27 accessories that enhance your 
sound and broaden your musical horizons. 

If you're an old hand at musical electronics, you'll 
really appreciate that all of these processors, from 
Tube Sound Fuzz to Phase Shifter are compatible 
and work together without creating noise, signal loss, 
bandwidth compression or any of the other problems 
common to interconnecting effects from different 
manufacturers. There's even a complete chapter on 
how to modify and combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even your first exposure to electronics a pleasant, 
hassle -free experience and thanks to the sound sheet 
demo record bound into the book you know just how 
the completed device will sound before you even start. 

CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 9AM to5PM CST MON FRI 

DIRECT INQUIRIES TO 

fIINA Electronics, Inc. 
1020 W. Wilshire Blvd., Oklahoma City, OK 73116 . (405)843.9626 

I I I RUSH MY COPY OF "ELECTRONIC PROJECTS FOR 
MUSICIANS", $14.95 plus $1 postage enclosed. 

I I SEND FREE CATALOG OF OTHER PAIA PRODUCTS. 

I name I 

Iaddress 

Icity state zip 

IRMA Electronics, Inc. ¡ 
Dept. 6R, 1020 W. Wilshire Blvd., Oklahoma City, OK 73116 
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armchair command of all key functions, 
including power on/off, channel change, 
record start/stop, and others. Optional 
accessories include the new model AG - 
400 Betastack autochanger that permits 
automatic recording of 20 hours on four 
Beta videocassettes. The Betamax SL -2500 
has a suggested retail price of $1500.00- 
Sony Consumer Products Company, 
Sony Corporation of America, 9 West 57th 
Street, New York, NY 10019. 

INTEGRATED STEREO SYSTEM, the Beo - 
center 7000, is computer -controlled and 
combines the primary components of a 
complete system in a single unit that fits 
easily into a limited space. It includes a 
stereo FM receiver, cassette recorder, 
radial -arm turntable, loudspeaker system, 
and remote -control module. 

The Beocenter 7000 is designed to place 
every music source at the listener's finger- 
tips. Its wireless remote -control module 
allows music from different sources to 
be selected from any point in the listening 
room. Just one touch of a button on the 
remote -control unit will allow the user to 
listen to any one of six pre -selected FM 
stations; another touch will activate the 
cassette unit or turntable. The microcom- 
puter controlling the system directs one 
music source to be switched off when 
another source is selected. 

The Beocenter 7000 can be programmed 
to start or stop automatically, record a 
radio program at any time of day or night, 
activate the turntable to start the morning 
off with a favorite record album, or shut 
the system off comp etely at bedtime. An 

CIRCLE 141 ON FREE INFORMATION CARD 

easy -to -read digital display indicates 
which music system is being used at the 
moment, and also shows the correct time 
when the system is activated and while 
the turntable or tuner is in operation. A 
continuously changing four -digit tape - 
movement indicator is displayed while a 
tape is played, allowing the user to know 
exactly where on the tape each music - 
selection is located. A recording -level 
scale is included for recording. The Beo - 
center 7000 is priced at $2100.00-Bang 
& Olufsen of America, Inc., 515 Busse 
Road, Elk Grove Village, IL 60007. R -E 

2300 MHZ MICROWAVE 
QUALITY KITS 

THAT PERFORM! 
UCC1 DOWNCONVERTER KIT $35.00 
Includes quality PC board, NE02137 xstrs, mold- 
ed coils, all PC board parts,.141 semi -rigid coax, 
and 12 page instruction book. 
22db gain; 5.5 db NF. 

UCC-2 DOWNCONVERTER KIT $42.00 
The UCC-1 with NE64535 high gain RF transistor. 

SMC1 DELUXE DOWN CONVERTER KIT $43.00 
The UCC-1 kit with extras. Includes thermal drift 
stabilization, low -temp solder, F-61 and F-59 
connectors, TV matching xfmr, plans for many 
types of antennas, and very detailed 26 page in- 
struction manual. Recommended for the first 
time builder. 

SMC-2 DELUXE DOWNCONVERTER KIT , $50.00 
The SMC-1 with NE64535 high gain RF transistor 
TU -8 DELUXE POWER SUPPLY KIT $39.95 
Quality case and smooth tuning MIL spec. pot. 
Complete with 2ft. cable & matching xfmr. Other 
power supply kits from $27.95. 

RFA -1 2 -STAGE SELECTIVE PREAMP $39.95 
"Stopsign" shape mates with downconverter 
board. Selective filter reduces image noise. 16 

db net gain. 
ANT -4 DISK VAGI ANTENNA KIT $30.00 
32 element disk yagi with 12 inch weatherproof 
housing. Now includes adjustable mounting bra- 
cket! (Threaded rod not included). 

WE PAY ALL SHIPPING CHARGES 
DISCOUNTS ON ORDERS OVER $100.00 

SEND SASE FOR COMPLETE LINE OF KITS. 

SMP 
Superior Microwave Products, Inc. 

P.O. Box 1241 
Vienna, Va. 22180 

Information & VA/DC Area 
703 255.2981 
Orders Only 

800 368.3028 

Drake's New 
Digital Multimeter 
with Advanced 
Auto Ranging 
Features. 

Simple and easy to operate. The Drake DM2350 Digital Multimeter automatically 
measures your selected functions in up to 5 ranges, at the touch of a button. 
Drake's Digital Multimeter will not overload circuits and DC accuracy Is 0.8% of 
reading t 0.2% of full scale. A continuity test sounds a signal when circuit 
resistance is less than 20 ohms. The liquid crystal display and three step 
protection feature with auto -zeroing, polarity indication and over -range 
warning signal make It Ideal for servicemen or hobbyists. 

The Drake Digital Multimeter is sold complete with batteries (battery life is 
greater than 300 hrs.(. probes, 20 amp current shunt. spare fuse, and soft 
carrying case for only $95.95. 

Add 22.50 shipping and handling per order. Send check with order and 
provide street address for UPS shipment. Ohio residents add Sales Tax. 

In Ohio, or for Credit -Card buyers 
C DRAKE information call: may call toll free 

1-513-866-2421 1-800-543-5612 

R. L. DRAKE COMPANY 
540 Richard Street. Miamisburg, Ohio 45342 9 
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CALIBRATOR 

continued from page 53 

Multimeters are calibrated in much 
the same way as straight voltmeters. Re- 
gardless of instrument, you should al- 
ways calibrate it for DC volts first. Then 
you can set the multimeter to AC VOLTS 

and to the i VOLT range for AC calibra- 
tion. Use the calibrator's IV AC SINE 
jack. Don't use the 10 -volt square -wave 
output -some meters react differently 
to a square -wave input. 

The resistance ranges can be cali- 
brated next. Switch S2 to the OHMS posi- 
tion, and plug in the test leads as re- 
quired to get 111.1 ohms, and the decade 
values from I K through I megohms. Re- 
member that you get I K by using the 
Iv/IK and 0.1v/I jacks and 10K by 
using the I0V/IOK and IV/II( jacks. The 
rest of the resistance connections are 
obvious. Generally, it is necessary only 
to check out a few ranges of a multi - 
meter to get full calibration, so the entire 
procedure takes about five minutes on 
modern meters. For best results, see 
your meter's service manual for helpful 
hints. 

The calibrator should also come in 
handy for adjusting A/D converters. 
Generally, all you have to do is check 
them on the 10 -volt DC range, and ad- 
just the converter for a corresponding 
output. Of course, different systems 
may have different input requirements, 
and the 1 -volt or 0.1 -volt dc outputs can 
be used if necessary. For best results, 
measure the exact output voltages from 
the calibrator and jot down the values; 
then you can adjust the A/D converter 
precisely. 

If you are calibrating a 10 -volt -input 
converter, you can get an idea of its 
linearity by switching to the two lower 
calibrator outputs. The readings from 
the converter should drop correspond- 
ingly. Finally, bipolar -type A/D con- 
verters, which convert either positive 
or negative voltages can be checked 
simply by reversing the leads to the 
calibrator. The positive and negative 
values should be the same, or nearly 
the same; otherwise the converter is 
suffering from excessive "rollover" 
error. The calibrator has been very 
handy in checking out A/D converters 
in home computers, and experimental 
digital voltmeters. 

Oscilloscopes can benefit from the 
pocket calibrator. The 10 -volt square - 
wave output was designed with them in 
mind. To use it, connect the scope to 
the COM and 10V P -P SQUARE jacks. Then 
press S 1 and observe the scope display. 
Adjust the vertical gain as required to 
get a reading of 10 volts where you 
want it on the display. As a bonus, you 
can check x 10 probes, and adjust them 
with the calibrator. With the x 10 

probes, the 10 -volt signal should be dis- 

played as a 1 -volt peak -to -peak wave- 
form. Anything else may indicate a de- 
fective or misadjusted probe. With the 
calibrator, the probe's internal com- 
pensation -trimmer can be adjusted with 
an insulated screwdriver for the squarest 
corners on the display. 

Some final advice 
Here are a few additional tips that 

can help you to get more out of your 
calibrator. 

Perform the initial calibration using 
the best meter you find! Also, after the 
calibration, measure all the resistances 
and voltages. Prepare a chart, and paste 
it inside the lid of the calibrator. Use 
those values when calibrating other 
equipment. 

Always use top-quality leads when 
calibrating other meters. Cheap ones, 
or bad ones, can introduce resistance 
errors. 

If the pocket calibrator has been un- 
used for a while, check the battery volt- 
age before using it. It's embarrassing to 
calibrate an instrument with a calibra- 
tor that's in error due to weak batteries! 

Finally, try to work in a temperature - 
stable environment. Calibration under 
unusual temperature conditions usually 
results in slight errors, and isn't such a 
good idea. R -E 

serving your 
country to a lonely 

place and feeling 
forgotten. 

_." 

177.4722911 

USO helps make sure that our 
young servicemen and women 
aren't forgotten. Programs of all 
kinds - tours, classes, special 
events, celebrations - and more 
assure good use of off duty time. 
Community projects helping 
others get the serviceperson in- 
volved in his new home or coun- 
try and intercultural sports events 
provide healthy competition. At 
over 150 points worldwide, USO is 
there showing civilian concern. 

Support USO through the United 
Way, OCFC, or local USO cam- 
paign. 

The FEATURES 
you want in a 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

DC -20 MHz dual trace @ 5mV to 
10V/Div on 11 ranges. Operating 
modes Ch 1, Ch 2, dual, add, sub., 
chop, X -Y. Sweep Time 0.5 µ sec to 
0.5 sec/Div on 19 ranges plus X5 
mag. 5 trigger selections; 3 filters; 
auto free run; TV-V/H. 5'/2' rect. 

CRT with internal graticle and 2kV 
acceleration. TTL intensity modu- 
lation. Switching regulator power 
supply. Comes complete with two 
10:1 hook -on probes. Detachable 3 

conductor AC cord, spare fuses, 
and full one year ltd. warranty. 

MODEL 6020 

At PRICES you 
can AFFORD! 

MS -6020 

1-9 
Ea. 

10up 
Ea. 

Described $649.00 $585.00 

MS -6021 
with Delay 
Sweep 699.00 630.00 

MS -6120 
with Built-in 
3%z DMM 765.00 690.00 

Available at selected distributors 
or write/phone: 

NORTH ' SO Ft, 
AMERICAN `carp° z3n 

1126 Cornell Avenue 
Cherry Hill, NJ 08002 
Tel. (609) 488-1060 
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NEW BOOKS 
ANDROID DESIGN, by Martin Bradley 
Weinstein, Hayden Book Company, 50 
Essex Street, Rochelle Park, NJ 07662. 
248 pages, including appendix and index; 
53/4 x 9 inches; softcover; $11.95. 

The author defines the term "android" 
as: "A mobile mechanism capable of 
manipulating objects external to itself 
under the constant control of its own 
resident intelligence, operating within 

guidelines initially established and occa- 
sionally updated through reprogramming 
by a human, a computer, or other external 
intelligence. It is capable of adapting its 
actions according to decisions governed 
by its programming and by observations 
of the objects it manipulates. It is capable 
of limited self -direction and initiative 
when not involved in program -mandated 
tasks." Others would call that a "robot," 

ADVANCE IS PROUD 
TO INTRODUCE 

Non -Linear Systems 

High Quality Oscilloscopes 
Backed by 

A One -Year Warranty 

'(Exception: model MS -230 is slightly deeper, at 8.6", and heavier, at 3.6 lbs.). 

VERTICAL DIRECTION THE 
MOOG. IAADWDTN FACTO[ U% 
6K730 30MF1z 

IOeV to 50Vidiv 
12 Ranges 

0.050 Sec to 0.2 Sec/dn. 
21 Ranges 

A1ß215 ISMHz 
10mV to 50Vidiv. 

12 Ranges 
0.10 Sec to 0.5 Sec. 

21 Ranges 

ML15 155410 
tffnV to 50Vidiv. 

12 Ranges 
81M Sec to 0.5 Sec. 

21 Ranges 

MS 230 

ADV 
ELECTRON 

a 
THE TEST EQUIPMENT 

SPECIALISTS 

TOLL FREE HOT LINE ® 800-223-0474 
54 WEST 45115 STREET, i 

NEW YORK, N.V. 10038 212.887.2224 

+, r cSMwex 

-:^ 

Call For 
Special Introductory 

Price Offer 

Non -Linear Systems' trio of mini - 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 

megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line; 
slope that's + or - selectable; 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 115 VAC or 230 VAC (50-60 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"W x 8.0"D) and 
weighs just 3 lbs.* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 

MS 15 

The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non -Linear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
and 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Touch Test 20 D M M features: 

Built in temperature measurement (including probe; 
F° and C°) 
Capacitance measurement 
DC Voltage (20) MV -1000V) 
AC Voltage (200 MV -1000V) 
DC Current (200 µA - 10A) 
AC current (200 µA - 10A) 
Resistance (200 ff - 2OM0) 
Diode Test 

but, no matter: We are given a clear de- 
scription of what is really meant. 

What we have here is a comprehensive 
look at the tools, materials, and techniques 
necessary for designing the device. It 
examines what the finished product 
will do, what you can expect it to do, and 
how those expectations will affect the 
design requirements. Also included is a 
look at both usual and unusual hardware 
and software, and mechanics and 
mechanisms. Fascinatingly sophisticated 
designs are offered and the opportunity 
to see them realized. As the author notes 
in the opening chapter: "Though android 
design requires no small involvement in a 
number of technologies, it is an engineer- 
ing task that crosses traditional engineer- 
ing boundaries." Experienced amateurs 
have the opportunity to make significant 
contributions to the art of android con- 
struction, before the first commercial 
models appear. 
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OWNING YOUR HOME COMPUTER, by 
Robert L. Perry, Everest House, Publishers, 
1133 Avenue of the Americas, New York, 
NY 10036. 224 pages, including appendix, 
glossary, bibliography, and index; 734 x 
10 inches; softcover; $10.95. 

This book introduces home computers 
to the general reader, showing how the 
home -information explosion came about; 
discussing the latest trends in the field, 
describing the most up-to-date home 
computers (showing how they differ from 
personal and business microcomputers), 
and telling the reader how to put them to 
their best use. There are many ways in 
which a home computer can be used that 
may be surprising to the reader-such as 
help for the handicapped, home -control 
system, home education, and much, 
much more. There is also a discussion of 
new developments that are being planned 
for the future. 

There are many clear photos and dia- 
grams, and the glossary of terms makes 
computer language easier to follow; in 
addition, there is a list of over 1,000 
computer programs that are now avail- 
able on the general market. 

CIRCLE 112 ON FREE INFORMATION CARD 

THE "TOP SECRET" REGISTRY OF U.S. 
GOVERNMENT RADIO FREQUENCIES, 
by Tom Kneitel, K2AES, CRB Research, 
P.O. Box 56, Commack, NY 11725. 120 
pages; 538 x 81/4 inches; softcover; $9.95 
(plus $1.00 for first-class mailing). 

This new 4th edition presents a con- 
siderable amount of new, revised, cor- 
rected, and expanded data. It deals with 
scanner -frequency listings for federal 
operations including Secret Service, 
Border Patrol, Immigration, FBI, DEA, 
Customs Service, Alcohol, Tobacco, and 
Firearms, Treasury, CIA, all military ser- 
vices, plus military/civilian satellites 

www.americanradiohistory.com



operating below 470 MHz. There are also 
detailed listings for the hot "military UHF 
aero band" -225 to 400 MHz. 

The new edition also lists frequencies 
of major suppliers to the government in 
the fields of electronics, avionics, aero- 
space, missiles, ordnance, shipbuilding, 
astronomical observatories, aviation, the 
Space Shuttle, and other similar facilities. 
A special section lists hundreds of call 
signs and tactical identifiers. 

CIRCLE 113 ON FREE INFORMATION CARD 

CB PROJECTS, by R.A. Penfold, Bernard 
Babani (publishing) LTD, England (avail- 
able from Electronic Technology Today, 
P.O. Box 83, Massapequa Park, NY 11762; 
88 pages; 43/4 x 7 inches; softcover; 
$5.00.) 

You do not need any technical know 
how to use a CB rig, of course; but for the 
electronics hobbyist (or anyone else ca- 
pable of using a soldering iron and a few 
other simple tools) it is possible to derive 
more pleasure from this hobby by con- 
structing some items of equipment for 
yourself. 

There are a number of accessories that 
can be built at home quite inexpensively, 
making them competitive with commer- 
cially -produced equipment-in instances 
where a commercial alternative exists, 
which is not always the case. 

The projects include a speech proces- 
sor, aerial booster, cordless microphone, 
high-pass filter, field -strength meter, 
NiCad charger, and others. There are 
many diagrams, along with parts lists and 
building instructions. R -E 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

run ar n Kits 
E. ualizers Mixers LED Meters 

STEREO GRAPHIC EQUALIZERS 

31 Band EQ 
21 Band EQ 

11 Band EQ 

KIT 
$328 

235. 

119. 

LED MEIER 

FEATURES 

Special Multi Purpose MIXER 

EQUALIZERS PRICED FROM 
$119. to $690. 

LED METERS PRICES FROM 
S48. to $219. 

PROFESSIONAL QUALITY 

TNA T YOU CAN 

BUILD YOURSELF. 

A Unique MIXER for Ofs -Studio's - Broadcaster's 

Two AUX cfunreis 

.-.,.P. .a.,. Bea, Watch 

Dual ED P.I'eqe, 

Call or write for full product information, specifications and pricing to: Aaron -Gavin 

123 South McClay Street, Unit F. Santa Ana, CA 92701. (714) 957-8710. 

IBM PERSONAL 
COMPUTER? 
Information -rich new magazine helps you pick the 

right system, then get the most out of it 

a = 

a 
Hundreds of colorful pages packed with news of add-on products, 

software programs, services, and how people are already using 

their IBM "PC's". Subscribe to PC Guide"" and save up to 25% off 

cover price. Six issues for only $14.50 or 12 issues for $27." 

Mail check with name, address and ZIP to: 7 PC Guide, 1528 Irving St., 
San Francisco, CA 94122. 

Phone credit card numbers to 415/753/8092. 

Money -back guarantee: If not satisfied, return mailing label in ten days for full refund. 
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PiVERLINE 
ILTE 

These filters protect any sensitive electronic 

equipment from power line transient damage 

and radio frequency interference. Both 

models offer surge suppression for 

power line "spikes". RF inter- 
ference is suppressed using 
both inductive and 

capacitive components. 
Ideal for computers, 
test equipment, or TV. 

LF2-A duplex outlet, 120V, 8 amps $39.95 

LF6-Three separately filtered duplex outlets, 

120V, total fused capacity 15 amps, 

power switch and indicator lamp $69.95 

Add $2.50 shipping and handling per order. 

Send check with order and provide street 

address for UPS shipment. Ohio residents add 

Sales Tax. Charge card buyers may call toll -free: 

4=> DRAKE 

Model 
LF2 

C 
1.800-543.5612 

In Ohio, or for 
information, call: 

1-513-866-2421 

R. L. DRAKE COMPANY 
540 Richard Street, Miamisburg, Ohio 45342 

INSTITUTIONAL AND DEALER INQUIRIES INVITED 
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Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

. 
Earn up to 
5600 a week 
and more! 

Learn at home in spare time. 
No previous experience needed! 

No costly School. No commuting to class. The Original 
Home -Study course that prepares you for the FCC Radio- 
telephone license exam in your spare time! Passing the exam is 

your "ticket to thousands of exciting opportunities in 
Communications, Broadcasting, Mobile two-way systems, 
Microwave stations, Radar installations, Aerospace and more. 

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL 
You learn how to pass the FCC License exam at home at your 
own pace with this easy -to -understand, proven course. Within 
a few short weeks you could be on your way to being one of 
the highest paid workers in the electronics field. It's that easy! 
U.S. Federal law requires you to have an FCC License if you 
want to operate and maintain virtually any communications 
system - you don't need a College degree to qualify, but you 
DO need an FCC License. With this Home -Study course, 
you'll be ready to pass the FCC Government licensing exam in 
a remarkably short time. Send for FREE facts now. No 
obligation. No salesmen will call. MAIL COUPON TODAY! 

cómmáñ PROIwTIÓñs -' 
FCC LICENSE TRAINING, Dept. E 
P.O. Box 2223, San Francisco, CA 94126 
Rush FREE facts on how I can prepare for. my FCC 
License at home in my spare time. 

NAME 
ADDRESS 

T 
L CITY MM____ SATEIPMMMM J 
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PAT 0 4,259,705 

WARNING! 
Electric Power 
Pollution, 
Spikes, 
Interference 
& Lightning 
HAZARDOUS to ISO -3 

HIGH TECH EQUIPMENT!! 

MicroComputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3 -prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO -1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO -3 SUPER -ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor, Com- 
mercial Protection $104.95 

ISO-17MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection $181.95 

MasterCharge, Visa, American Express 

TOLL FREE ORDER DESK 1-800-225-4876 
(except AK, HI, MA, PR & Canada) 

SATISFACTION GUARANTEED! 

Electronic Specialists, Inc. 
171 South Main Street. Natick. MA 01760 

Technical & Non -800 1 617 655 1532 
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SATELLITE TV RECEIVER 

continued from page 64 

To complete the mixer board, form 
L12 and L13 from a single 11/2 -inch piece 
of 28 -gauge enameled wire. Bend the 
wire in half and tin a 1/2 -inch section in 
the middle. Then tin 1/6 -inch at both 
ends. Solder the middle section to the 
small pad located next to the diodes and 
the ends of the wire to the rectangular 
diode -pads. Raise the two loops so that 
they form about a 45 -degree angle with 
the board to avoid capacitive effects. 

The final step in assembly is to solder 
the two PC boards together. The mixer 
board mounts vertically at the rear of 
the main board, with the "bottom" side 
facing in, about 1/8 -inch in from the rear 
and flush with the side. Solder the 
ground planes of the two boards to- 
gether along the entire length and on 
both sides of the mixer board. Also sol- 
der a triangular piece of tin to both 
boards at their outer edges for added 
support. Insert C 1 between the mixer 
board and main board. To finish up, 
connect holes IO and I( on the mixer 
board to the corresponding holes on the 
main board. The receiver is much easier 
to work on while it is out of its case, so 
final assembly will be postponed until 
after alignment. 

Power supply 
The power transformer is housed in 

its own case (Fig. 21) to keep the size of 
the receiver itself comfortably small. 
Isolating it from the components of the 
receiver also reduces drift and other 
heat -related problems. 

A schematic for the transformer and 
its associated components is shown in 
Fig. 8 in Part 1 of this article in the April 
1982 issue of Radio -Electronics. The 
cable connecting the transformer to the 
receiver should terminate in a two -pin 
Molex connector to mate with J5 on the 
main board. 

Before plugging anything in, check all 
the wiring of both units and verify that 
all the components are in the correct 
positions and properly oriented. Also 
check for solder bridges on the PC 
boards. In the next part of this article, 
we will cover the final assembly of the 
receiver. We will also discuss alignment 
procedures and just in case you need 
them-provide some troubleshooting 
hints. R -E 

Support the 

March of 
qv Dimes 

BIRTH DEFECTS DEFECTS 
FOUNDATION 

ICIDI « Audio 
Modules 

MOSFET 
Power 

Amplifiers 
BUILT-IN HEATSINKS ONLY 5 CONNECTIONS 
REQUIRED 5 YEAR WARRANTY 

Choose ILP MOSFET power amps when you need the ut 
most in performance without spending big money. They 
provide the fastest possible slew rate, low distortion at 
high frequencies, + better thermal stability. MOSFET 
power amps work with complex loads without difficulty 
and without crossover distortion. Three models are 
available, with integral heatsink to mount on your own 
chassis (optional rack mount cabinet available). Con - 

section is simple - via 5 pins. MOSFETs can be com- 
bined with other ILP modules to create almost any audio 
system, whatever your age or experience. 
Ultra -fi specifications: Slew rate 20Vus. Rise time 3 us. 
S/N ratio 100 db. Frequency response (-3 db) 15 Hz - 100 
kHz. THD (Typical at 1kHz) C 0.005%. IMD (50Hz/7kHz 
4:1) <0.006%. 
MOS12060WI4-811(requires ± 45V) 479.95 
MOS200120WI4-811(requires ± 55V) 4129.95 
MOS400240WI4S1. Irene ires ± 55V) $199.95 

WRITE FOR FREE CATALOGUE LISTING; 
'BIPOLAR POWER AMPLIFIERS 'HIFI PREAMPS 

'MIXERS 'POWER SUPPLY UNITS 'CABINETS 
GUITAR PREAMP and more 

GLDDSTO/ZE 
Electronics 901 Fuhrmann Blvd., Buffalo, NY, 14203 

CALL (716) 849.0735 to order. Have your 
VISA or MasterCard ready. For information 
call (416) 787-1448 or circle reader number. 
Dealer/OEM enquiries (418) 787-1488. In 
Canada Gladstone Electronics. Toronto 
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EQUIPMENT REPORTS 

continued from page 32 

of the test leads also use banana plugs, 
with a long protective sleeve. Those 
plug into recessed jacks on the case; no 
bare metal is exposed at any point. 
There's also another set of test leads 
available, the model KS -19. The model 
KS -19 test leads have banana plugs on 
both ends. Those can be used to con- 
nect the MA -3D to other equipment, or 
anything having banana jacks. 

The instruction manual is excellent. 
Plainly written, it describes and 
illustrates the setup to make any kind of 
measurement. The battery is housed in 
a compartment on the right rear of the 
case. The lid snaps on, and can be re- 
moved with a screwdriver or coin. Use 
alkaline batteries for maximum service 
life. I've only one minor beef about the 
manual: in one place (pages 10-11) they 
use "U" instead of "V" as a voltage 
symbol. However, I suspect that it is a 

typo-anyway, the meaning is quite 
clear. (It must be a typo; the German 
word for voltage is spannung or "S"!) 
The instrument looks well constructed 
and should provide reliable service for 
a long time. Priced at $199.00, it is well 
in the ballpark for instruments of similar 
accuracy and quality. R -E 

DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

An enclosure as 
good as your idea. 

You've turned a good idea into a piece of equipment- 
now you need a good enclosure. Here's how PacTec 
can help you with our versatile enclosures: 
Attractiveyet inexpensive. Durable ABS construction. 

Many sizes, colors, accessories. Built in 
bosses and slots speed component 
mounting. Available off -the -shelf 
from single unit to production 
quantities. See them at your 
PacTec Distributor. And ask 
him for your free catalog. 

PACUTEC Corp. 
subsidiary of La France Corp. 
Enterprise and Exécutive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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H FA M E E3 PRESENTS NEW HM 2 
DUAL TRACE OSCILLOSCOPE HM203 

Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace 

20 MHz oscilloscope. For only $580, the HM 203 has specifications normally associated with higher priced 

scopes. Bandwidth - DC -.20 MHz Risetime 17.5 ns Overshoot 1% max. Y amp range 5 my/cm to 

20 v/cm Max. input voltage 500V Timebase .5 µs/cm to .2s /cm Sweep mag. x5 Trigger 5 Hz to 

30 MHz X:Y plot Built-in probe calibrator and more. Its sturdy construction and light weight (13.2 lbs.) 

make the HM 203 equally at home in the field and on the test bench. 

CIRCLE 18 ON FREE INFORMATION CARD 

High performance 
at 

low cost. 

$605 
(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 

HAMEH 
88-90 Harbor Rd. 

Port Washington, N.Y 11050 

Tot (516) 883-3837 

ïr 

103 

www.americanradiohistory.com



MARKET CENTER 
WANTED 

RECEIVING tubes, obsolete types, unused and 
boxed. But, no brokers. VAN DATA SYSTEM 
CO., 1-12-8 Kyomachibori, Nishi-ku, Osaka 550, 
JAPAN. 

BUSINESS OPPORTUNITIES 
LAWYER Business litigation, patents, appeals. 
JEROME FIELD, B 292, Brooklyn 11230. Phone 
(212)434-0781. Eves. 434-1825 

PROJECTION TV ... Make $200.00+ per evening 
assembling projectors ... Easy ... Results equal to 
$2,500 projectors ... Your total cost less than 
$15.00. ... Plans, lens, & dealer's information 
$14.00.... Illustrated information free.... MACRO- 
COMGJJX, Washington Crossing, PA 18977. 
Credit card orders 24 hours. (215) 736-2880. 

HIGHLY 
PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek, CA 94597. 

TELEVISION benchman experienced. Take over 
business servicing RCA Zenith color. Midtown 
Manhattan. Sets under contract. Earnings $600 
week. Excellent opportunity. Interested? Write 
Box 204, Baychester Station, Bronx, NY 10469 

SATELLITE TELEVISION 
SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950.00, electronics at cost 
also. TRI -STAR COMMUNICATIONS, Box 843, 
Erie, MI 48133 (419) 726-1095 

FREE $200 value TVRO P.C. board set, when you 
join our development group. Complete systems 
as low as $700. Newest low cost designs, anten- 
nas, group purchasing, more. Info $1.00, mem- 
bership $50. 509-534-8088 6-9 PM PST. COMPU- 
TER SATELLITE SERVICES, 1604 N. Smith St., 
Spokane WA 99207 

INTERESTED in Home Satellite Television - 
Don't buy anything until you've read the HOME - 
SAT HANDBOOK & BUYERS GUIDE. Our book 
tells everything about home satellite TV and may 
save you hundreds, even thousands of dollars in 
your selection and installation of a system! $7.50. 
H &G HOMESAT SERVICES, Box 422, Seaford, 
NY 11783 

SATELLITE television feed horn (brass), fits 
standard CPR229 flange, for parabolic dish 
f/d.3-.45, Frequency 3.30-4.90GHz. $30.00 Post- 
paid USA MasterCard -money order -cashier 

To run your own classified ad, put one word on each of the linea below and send this form along with your check for $1.65 per word (minimum 15 words) to: 
Radio -Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

l 

Plans/Kits ( ) Business Opportunities ( ) For Sale 
Education/Instruction ( ) Wanted ( ) 

Special Category: $10 

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.65 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for 
6 issues, 10% for 12 issues within one year, if prepaid. 
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word prepaid...no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10c per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls 
on Saturday, Sunday, or a holiday, issue closes on preceding working day. 

check. FRIEDSAM TV HARDWARE, 112 West 
Main, Marshallville, GA 31057 (912) 967-2828. 

SATELLITE TV low noise amplifier, build for un- 
der $100! Satisfaction guaranteed! Complete, 
easy to follow instruction manual $7.00! XANDI, 
Box 25647, Dept 21, Tempe AZ 85282 

SATELLITE television ... Howard/Coleman 
boards to build your own receiver. For more in- 
formation write: ROBERT COLEMAN, Rt. 3, Box 
58 -ARE, Travelers Rest, SC 29690 

SATELLITE, programming, technical/dealer/ 
FCC information, 12 monthly issues. $48.00. 
SATELLITE TV GUIDE, Ayden, NC 28513 

SATELLITE TV. New low cost GasFets. LNA's, 
books, data sheets, satellite locating equipment. 
Catalog $5.00. ELITE ELECTRONICS, RR1 St. 
George, Ontario, Canada NOE1NO 

SATELLITE receiver kit $5 00. Antenna builders 
manual $10.00. Handbook and buyers guide 
$5.00. MICROWAVE SYSTEMS, P.O. Box 1000, 
Westminster, CA 92683 

SUPER SALE 
EPROM 
1-7 8 up 50 up 

2716 4.15 3.90 CALL 
2732 9.70 8.85 CALL 

16K RAM EXPANSION KIT 
For TRS-80 Model III 

Set of 8 pieces U PD416-2 (200nS) 

WRITE FOR FREE CATALOG 

SUNTRONICS CO., iNc. ^- 12621 CRENSHAW BOULEVARD 
HAWTHORNE, CALIFORNIA 90250 

ILOCATEO NEM TO FORMU1A INTERNATIONAO 
STORE HOURS: Mon An. I Own Na ADO, -Sn.IOarn Spm 

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

(213) 644-1149 1-800-421-5775 
Mail Order -Minimum Order: SI 0. Send Money Order or Check to: 
P.O. BOX 1967 -Dept. R. HAWTHORNE. CA 90260. Use your 
VISA or Mastercard (please Include aspiration date). Add $2.00 
postage and handling to order. California residents add 896 sales tas. 

SATELLITE TV 
FANTASTIC 80 gigiCHANNELS 

New antenna construction plans plus big 8 X 11 
book loaded with aiming into, kits, LNAs and re- 
ceivers at wholesale prices. Far better than cable 
TV, Enjoy crystal clear reception. Send $9.95 to- 
day. Add $2.00 for 1st class (air mail) or call our 
24 hr. COD order line (305)862-5068 Now. 

Global TV Electronics P.0 Box 219-F. Maitland. FL 32751 

SATELLITE TV WEEK 
The most complete weekly listings. We cover more than 

lust SATCOM 3. Send $I for sample copy. 

Satellite TV Week 
P.O. Box 308. Fortuna, California 95540 

Call toll free: (800) 358-9997 California (707) 725-2476 

SATELLITE TV 
Make your lint investment In Satellite TV the intelligent one, 

Caetplab Handbook a Buyers Guide - detailed, yet simple 
to understand. Includes equipment costs, kits. turnkey 
manufacturers - S7 95. 

*Clop -Sat Lrratlaa AsIIy8. - 6 -page computer print out 
locates all 11 satellites. A must for any station. Send zip 
code. longitude 8 latitude or nearest intersection - $9.95. 
+Both of the above for only S16 95. 

INTERNATIONAL COMMUNICATIONS CO. 
P 0. BOX 25036 - CHARLOTTE, N 28212 

www.americanradiohistory.com



# 
TTL 74LS SERIES 

74LSOON .21 741.5730 35 74LS1471s 1.96 741 89 :LS321N 3.95 
74LSO1N 
74LS02N 

.22 74157481 
741S750 

32 7415148N 
45 74LS151N 

1.39 
.43 

74LSr7à. 
74LS241N 

25 
19 

74L5322N 
741S323N 

4.95 
4.95 

74LSo30 
.24 

74L5760 44 74151530 .42 74152420 19 74153240 3.25 
74L504N 
7415050 

.24 

.25 

.25 
7415780 
7415830 

39 74LS155N 
69 74151560 

.87 

.87 
74LS243N 
7415244N 

19 
25 

7415348N 
741S3520 

1.65 
1.24 

7415080 15 74158588 89 741.5157N .48 74LS245N 95 74LS353N 1.28 
7415090 .25 74158618 35 741.5158N .48 74LS247N 84 741S362N 9.95 
741510N 
7415110 

.24 

.28 
741S900 
7415910 

42 74151600 
99 74LS161N 

.79 

.75 
74LS248N 
74LS249N 

09 
10 

741S365N 
741S366N 

59 
59 

74LS120 25 74LS92N 54 741.5162N .84 7415251N 69 74153670 59 
74LS130 
7415140 

36 7415930 
74159581 

54 74LS163N 
52 7415164N 

.69 

.58 
74152530 
74LS257N 

69 
69 

741S36819 
741S373N 

59 
1.96 

7415200 
.48 

72 .89 74LS258N 69 741S3740 1.96 
741S21N .27 74151Ó77N 74L51660 1.64 74152590 1 49 74153750 64 

7415260 
7415270 

.25 

.29 
74151090 
74151120 

36 74L51705 
36 74151730 

1.59 
.72 

7415260N 
74LS266N 

1 25 
42 

74L5377N 
74LS378N 

1.25 
99 

7415300 
74L532N 

.4 74151220 
74151230 

45 74151740 
69 74L5175N 

.44 

.45 
74152730 
741S275N 

1 19 
3 39 

741S3790 
74L5390N 

1.09 
1.44 

74LS37N 
.27 

74151250 49 74LS181N 1.99 74LS279N 44 74LS393N 1.44 
74LS38N 

.29 
74151260 49 74151890 4.45 74LS280N 1 99 74153950 1 19 

7415420 
.29 

74L51320 58 74151900 .85 74LS283N 84 74154470 89 
7410470 

.44 
72 74151330 49 74151910 .65 74152900 79 74LS490N 1.89 

7415480 
7415510 

.78 74151360 
74151380 

42 74151920 
55 74LS193N 

.74 

.74 
7415293N 
74LS2988 

79 
99 

74L5630N 
74LS669N 

64.00 
.84 

7415540 
.24 

74151390 55 74LS194N .74 74153209 275 74L5670N I_36 
74LS55N 

.24 

.24 74L5145N 109 74LS197N .66 

CMOS 
CD400tBE 
C040028E 

.17 

.17 
CD4023B 
CD40248 

.17 
45 

ÿ040478E 
ÿ040498E 

.64 

.32 
CD4081BE 
CD4085BE 

17 
39 

CD45328E 
CD45398E 

99 
53 

GD4006BE .60 Co4025B .17 '0405181 .54 C04093BE 41 CD45438E 1 18 

6040098E 
7040118E 

.27 

.17 
C040268 
C040278 1.20 .36 

:0405288 
:0405388 

.54 

.54 
CD41048E 
CD45108E 

2 20 
57 

C045538E 
C045558E 

3.15 
46 

CD40128E .25 CD4028B 45 ÿ040608E .59 C045118E 52 CD45568E 75 
7040138E 
7040148E 

.30 
49 

CD40298 
C040308 

58 
.38 

ÿ040668E 
:0406881 

.44 

.20 
CD4512BE 
C04514BE 

52 
1.19 

CD45818E 
C045826E 

1 85 
55 

6040158E 49 C040338 1.60 Z406981 .17 CD45158E 1 70 C045848E 39 

6040168E 28 C040348 1.30 :0407081 .19 CD45168E 59 CD45858E 79 

CD40178E CD4035B :0407181 .17 CD45198E 45 74C85N 85 
6040188E 
C040196E 

.47 

.38 
CD40408 
C040418 

57 
.54 

ÿ040728E 
ÿ040738E 

.17 

.17 
CD45208E 
C045228E 

50 
99 

74C1016 
74C161N 

42 
71 

C040208E .55 CD4043B .53 :0407588 .17 CD4526BE 99 74C163N 71 

CD402t8E 
n40228E 

.48 
56 

C040448 
6040468E 

.51 

.63 
.040768E 
:0407851 

.53 CD45278E 
C04528BE 

71 
63 

74C173N 
74C193N 

95 
72 

TRANSISTORS 
Plastic Power TO -92 Small Signal 

11729 .50 TIP120 .74 TIP2955 .93 MPSA05 .16 MP52926 15 

11730 .52 TIP121 .64 TIP3055 .75 MPSA06 .17 MPS3391 15 

11P31 
TIP31 
TIP41 

.52 TIP122 

.56 TIP125 

.69 TIP126 

.74 

.74 

.82 

FT3055 .64 MPSA13 
MPSAI4 
MPSA18 

.17 

.25 

.15 

MPS3392 15 
MPS3393 15 

TIP42 .74 TIP127 89 MPSA42 .25 
TIP110 
TIP111 

.58 TIP140 

.64 TIP141 
1.54 
1.84 

MPSA43 
MPSA56 

25 
.25 OP 

TIP112 
117115 

.72 TIP142 

.56 TIP145 
2.05 
1.99 

MPSA70 
MPSA92 

19 
.25 

117116 
'17117 

.64 
TIP14467 

1.99 
2.45 

MPSA93 
MPS2925 

.25 
15 

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 
ELECTRONICS, ONE OF THE WORLD'S LARGEST 

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, 
THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP 

QUALITY CURRENT PRODUCTION MATERIAL. 
OVER $40 MILLION IN STOCK. 

SCR'S and TRIAC'S 
TIC47 
C1060 
T1C1168 
TIC116D 
TIC1268 
TIC1260 
206401 
TIC216B 
TIC2260 
TIC2360 
TIC2460 

SCR 0 6 amp 200v 59 
SCR 5 amp 500V 39 
SCR 8 amp 200V 06 
SCR 8 amp 400V 19 

SCR 12 amp 200V 18 
SCR 12 amp 400V 48 
SCR 16 amp 100V 25 
Tnac 6 amp 200V 12 
Trial 8 amp 400V 10 
Trot 12 amp 400V 30 
True 16 amp 400V 60 
Tnac 25 amp 400V 59 

BRIDGE 
RECTIFIER'S 

WO2M 
1 5 Amps 
200 Volts 

WO6M 
1 5 Amps 
600 Volts 

49 

59 

LINEAR IC'S 
1813098 1.35 LM1458N-8 36 
19323K 4.50 LM1488CN .64 
LM324CN .48 LM1489CN 64 
LM339CN .48 LM2240CN 1.64 
LM348CN .99 LM3403CN 1 19 

LM555N-8 .29 LM3900CN .59 
LM556CN .68 LM4136CN 1.09 
LM567N-8 .99 LM4558CN .44 
LM709CH .59 010200358 79 
16172300 45 SN76477N 2.75 
1.61741CH .59 SN76477NF 2.75 
19741CN-8 29 SN764896 7.39 
LM747CN 50 S97648949 5.29 

N=TO-3 CM= 14PIN-DIP 
1441=e PIN -01P. CH=70-100 

POWER SCHOTTKY 
DIODES 

5041 
30 Amps 
45 Volts 

5051 
60 Amps 
45 Volts 

13 

6.95 

8.89 

MICRO COMPUTER 
SUPPORT CENTER 

UNBEATABLE! 
MEMORY RAM SPECIALS 

2114-30 4K STATIC 8/17.95 
4116-30 16K DYNAMIC 8/14.95 

STATIC RAM'S 
P2101-35 1K (256 x 4) 350NS 

P2102-251 1K (1K x 1) 250NS 

P2111-25 1K (256 x 4) 250NS 

P2112-25 1K (256 x 4) 250NS 

P2016-10 16K (2K x 8) 100NS 

P2016-15 16K (2K x 8) 15ONS 

P2016-20 16K (2K x 8) 200NS 

Z6132-6PS 32K (4K x 8) 45014S 

P4060-30 

P4116-20 
P4164-15 

P4164-20 
P4164-25 

VOLTAGE REGULATORS 
1 Amp Positive 

78XVKC Serres IT0-31 1.29 
78XXUC Seras 110-2201 .69 

1 Amp Npativie 
79XXKC Selles IT0-31 1.49 
79XXUC Sertes 110-220) .79 

Avalable Voltages 5 6 8 12 15 18 24 

5 Amp Ppaltivo 
78H05SC S 40115 110-31 6.95 
7891250 12 Volts 110.31 7.95 
78HGSC Adjustable 170-31 6.95 

10 Amp Positive 
5 Voris I T0-31 9.95 

BI-FET 
OP AMPS 

TL061CP Low Peser 
T1062CP Dual Low Power 
TL064CN Quad Low Power 
TL071CP Low Nome 
TL072CP Dual Low Noise 
TL074CN Quad Low Noise 
TL08ICP J-Fet Input 
TL082CP Dual J-Fet Input 

79 
1 29 

2 19 
68 
99 

1 69 
59 
99 

T1084C0 Ouad Low Norse 1 59 

11495C0 Switch Voll. Reg. 4 98 

T1497ACN Switch Volt. Reg. 2.98 
TL430CLP Adj Shunt Volt Reg 1.09 
TL431CLP Ach Pos Voll Reg 1.09 

C2708-45 

C2716 / 
TMS2516 

TMS2716 

C2532 

C2732 

C2564 

C2764 

22 PIN 

16 PIN Low Power 

18 PIN 

16 PIN 

24 PIN 

24 PIN 

24 PIN 

28 PIN 

DYNAMIC RAM'S 
4K 

16K 

64K 

64K 

64K 

( 4K x 1) 300 NS 

(16K x 1) 200 NS 

(64K x 1) 150 NS 

(64K x 1) 200 NS 

(64K x 1) 250 NS 

22 PIN 

16 PIN 

16 PIN 

16 PIN 

16 PIN 

EPROM'S 
80 (10 x 8) 450NS 24 PIN 

16K (2K x 8) 450NS 24 PIN 

Single 5 Volt Supply, Intel Pin Out 

16K (2K x 8) 450NS 24 PIN 

3 Power Supply, T I Pin Out 

32K (2K x 8) 450NS 24 PIN 

T I PIn Out 

32K (4K x 8) 450NS 24 PIN 

Intel Pin Out 

64K (8K x 8) 450NS 24 PIN 

I I Pin Out VERY SPECIAL 

64K (8K x 8) 450NS 24 PIN 

Intel Pin Out VERY SPECIAL 

BIPOLAR PROM'S 
745188/R2S23 32 x 8 Open Collector 16 PIN 

745288/825123 32 x 8 Tristate 16 PIN 

93417/825126 256 x 4 Open Collector 16 PIN 

93427/825129 256 x 4 Tristate 16 PIN 

93436/625130 512 x 4 Open Collector 16 PIN 

93446/825131 512 x 4 Tristate 16 PIN 

93448/825141 512 x 8 Tristate 24 PIN 

93453/825137 1024 x 4 Tristate 18 PIN 

93451/825181 1024 x 8 Tristate 24 PIN 

745454/525185 2048 x 4 Tristate 18 PIN 

745452/825191 2048 x 8 Tristate 24 PIN 

2.95 

1.59 

2.89 

2.89 

29.95 

12.79 

9.95 

36.95 

3.65 
1.95 

15.95 
14.95 
19.95 

5.28 

5.20 

9.95 

12.80 

12.80 

24.95 

24.95 

2.50 

2.50 

2.45 

2.45 

4.95 

4.95 

7.95 

6.95 

14.95 

14.95 

22.50 

EPROM. PROM and PAL Programming Services Available. 
Guaranteed 24 Hour Turnaround Time. 

Please include Truth Table or Master PROM with your order 

MICROPROCESSOR 
CHIP SETS 

6800 6500 8080 
FAMILY FAMILY FAMILY 

6800 CPU 4.65 6502 CPU 6.95 8035 5.45 

6802 CPU 7.95 6504 CPU 6.95 8039 7.95 

6808 CPU 8.45 6505 CPU 6.95 8080 4.95 

6809 CPU 19.95 6520 4.65 8085 7.95 

6810 2.65 6522 7.95 8155 9.00 

6821 2.65 6532 10.85 8748 28.95 

6840 7.95 6551 11.10 8212 2.25 

6845 16.50 8214 3.85 

6850 3.15 8216 1.95 

6852 4.85 8224 2.95 

Z80 FAMILY 6226 2.25 

NEW LOW PRICES 
825 

8251 

5.95 
5.95 

Z80 -CPU 
Z80A-CPU 
Z80 -P10 
Z80A-P10 
Z80-CTC 
Z80A-CTC 
280 -DMA 
Z80A-DMA 16.50 Z80A-DART 

ZBO-S10/0 
6.50 Z80 -S10/1 
6.50 Z80A-510/1 
5.25 Z80 -S10/2 
6.25 Z80A-510/2 
6.25 Z80-510/9 
6.25 Z80A-SIO/9 

16.50 Z80 -DART 

19.95 
19.95 
22.50 
22.50 
22.95 
14.00 
15.00 
10.20 
14.50 

8253 8.50 

8255 5.05 

8257 8.05 
8259A 7.50 

8279 9.50 

* * * SUPER GIVE -A -WAY * * * 
For every $100 or more order you will receive 

absolutely FREE 

Manufacturers Data Books (Value over $30) 
Act Now. This is a limited time offer. 

N 

THE SIMPLE SOLUTION 
TO I.C. SELECTION 
1982 IC MASTER 

Deluxe 3500 Page 2 -Volume Set 
55,000 I.C. Devices 
150 Manufacturers 
2400 Complete Data Sheets 
from 62 Manufacturers 
Quarterly I C Updates Included in Price 

Regularly $82.50 
ACTIVE S PRICE $69.95 

OPTOELECTRONICS 
L.E.D. Lamps 

LED 209 T-13mm Reo 

LED 211 T-137nm Green 

LED 212 T-13mm Yellow 
LED 220 1-1.3/4mm Rod 

LED 222 0-1.3/4mm Green 

LED 224 0-1-3/4mm Yellow 

10 

19 

14 

.11 

19 

19 

507/111. 321A 
MAN 72A/OL 707 

'1 

END 507/711.322 99 
99 
75 

Isolators 
1 49 

41110 

140 
1.40 

52 
51 

110 74 
ILO 74 
ILC T6 
MCI 2 
111 ill 
49 26 
4N 33 

51 

69 

Refer to our previous 
MAY ad for other devices 

not listed here. 

Active is your one stop 

source for the widest 
variety of electronic 

components. Contact us 

for devices not listed and 
for volume quotes. 

Unless superceded next 
month, the prices will 

remain valid for 60 days. 

MONOLITHIC CERAMIC CAPACITORS 
Volts Value1PF1 

3418 100C - 102K .13 
3418 - 050C 103K .13 
3429 - 100C 1038 .13 
3418 - 050E 103M .10 
3439 100E 103M .24 
3429 - 050C 104K .19 
3429 - 050E 104M .12 
3439 050E - 104M .12 
3430 - OSOE 105M .49 3439 .300" 200" .200" 
3418 - 100A 220K .23 
3429 100C - 2231 24 3430 050E 474M 

Value= xx® -- Muluplier e g 223=22 000 PF 

Case Style 

Leid 
Length Width Space 

3418 .150" .100" .100" 
3429 .200" .100" .100" 

VGI i I, .VI 

3418 100L 23 
3429 - 1000 3338 25 
3439 - 100G - 33311 25 
3418 1000 - 470K 23 
3418 100C - 4711 .23 
3418 1000 - 4721 13 

3418 100E 472M 12 

3429 - IOOC 473K 15 

3439 050E 473M .11 

3429 - 100E - 473M 25 
25 

5% CARBON FILM RESISTORS 
Available stock on aN 5% standard values between 1 OHM 

and 9.1 MEG OHM. Multiples of 200 pcs per value 

1/4 WATT -- 
Below 1000 pieces 
1000 pieces and more 
1/2 WATT 
Below 1000 pieces 
1000 pieces and more 

.05 ea. 

.03 ea. 

.06 a. 

.04 ea. 

till 

II11 

3329H/ 
82PR 

.5 Wan 
Single Turn 

1.74 ea. 

POTENTIOMETERS 

.11 

I / / 
3299W/' 3006P/ 
68WR 89PR 

5 wan 75 Wan 
urn 20 Tuin 

11.864T ea. 

12.019T 

.19 ea. 
Available values in OHMS. 100. 200. SOU. 18 28. 58 

10K. 20K. 50K. 100K. 2001 500K. 1 MEG 
K =Value x 1000 

r 
3386P/ 
72PR 

5 Watt 
Single Turn 

90 ea. 

NEW LOW PRICES! 
DUAL -IN -LINE / DUAL -IN -LINE 
LOW PROFILE WIRE WRAP 
I.C. SOCKETS SOCKETS 

Contacts Price Contacts Pece 
08 .12 20 .22 
14 .14 22 .24 
16 .16 24 26 

18 .18 28 28 
40 

4. 
Instruments 

Contacts Pria Contacts 
08 .12 20 
14 .49 22 
16 .53 24 
18 5428 

Alce 
75 

83 
4o 

1 12 

1 59 

Pushbutton 

14r 

MSPS-103C 
SPST 

None -On 

.75 

SWITCHES 
Miniature Bat Toggle 

`'tIP 
MST -105D 

SPDT 
On None -On 

1.79 

Dip Switch 

DSS-10 
10 Position 

5a`ow °e 1.99 ! 
EXTENSIVE MAIL ORDER SERVICE 
In the U.S 133 Flanders Road. Westboro. Mass 01581 

Telephone Orders (617) 366-0500 
Outside U S 5651 Ferrier St . (MtI.). Quebec. Canada H4P 1N1 

Telex No. 05-823554. Two No.' 610-421-3251 
All prices shown are in U S dollars 
Foreign customers remit payment on mrI bank draft or postal money' order in U S currency 

Minimum mail order 510 - Add 53 00 to cover postage 8 handling I 

Visit our new Westboro outlet in Massachusetts 
Visa and Mastercard accepted 

Write for your 
free copy of 

Active's 
comprehensive 
catalog today 

10--52scse.is l 1/ 

A DIVISION OF FUTURE ELECTRONICS 

CIRCLE 63 ON FREE INFORMATION CARD 

www.americanradiohistory.com



PLANS & KITS 
FREE catalog 99 cent kits. Buy 2 get 1 free. Parts, 
bargains galore. ALLKIT, 434 West 4th St., West 
Islip, NY 11795 

DECODE Morse, RTTY, and ASCII signals from 
airwaves with new Code'Star. LED readout or 
connect with your computer/printer. Keyboard. 
other items also available. Kits or assembled. 
MICROCRAFT, Box 513R, Thiensville, WI 53092 
(414) 241-8144 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, MI 48185 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. 
C & D ELECTRONICS, PO Box 21, Jenison, MI 
49428 

ELECTRONIC catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling (United 
States only), refundable with first $15.00 order. 
T & M ELECTRONICS, 474 East Main Street, 
Patchogue. NY 11772 (516) 289-2520 

SUBSCRIPTION TV Plans: 2300 MHz Microwave 
Downconverter plus BONUS UHF system, both 
for $15.00! Best systems available, no internal 
connections to TV. Parts, PCB's, Kits available, 
MC/VISA accepted. Other plans: Negative Ion 
Generator, Telephone Memory Dialer, UHF/VHF 
Antenna Amplifier, Wireless FM Intercom, $4.00 
each. Send SASE for more information. COL - 
LINS ELECTRONICS, Box 6424, San Bernardino, 
CA 92412 

MICROWAVE HORN ANTENNA KIT 
17-26 GR7 Frequency Range 17-191b Gain Kitw/Assembig Instructions S39.95* 

Down Converter Board $19.95' lw/Antenna Kit $14451 

Parts Kit for Board $2995' Iw/Antenna or Board $24951 

Complete Package (Antenna Board A Parts Kit) $7995 

MICROTENNA ASSOCIATES 
2335 South 2300 West, Salt lake City, Utah 84119 

Check or M.O. only - Allow 2-4 Weeks Delivery (Cost include shipping) 

'Utah Residents Please Add 5% Sales Tan 

®lE21;0l 
KEYBOARD 

KITS 
WERSI Organs are demonstrably superior 
in overall performance, to ALLcommer- 
cially built instruments, regardless of 
price. Best of all, you save 1/2 to 2/3 the 
cost with our easy to build kits. (Also 
factory assembled/. 
And now - after 3 years in research, 
the totally unprecedented ' Pianostar' 
electronic piano land much more!) has 
been unveiled to international raves! 
You have to hear it to believe it! 
Explore the exciting world of WERSI, 

Free information package. 
Call free, 24 hrs.: 1-800-233-3865 
(in PA call: 717/299-4327,9-5 
Ask for "WERSI DATA PAK M33" 

Please specify Piano or Organ 

%5 MINI FM MIC 

Compact size, only 2"x1 "o'..". Transmit 
to FM radio 88.108 MHz. Exceptional 
audio quality. Transmits stable signal up 
to 900 ft Complete kit incl case, battery 
& instructions. Only $13.95. Assembled 
$18.95. Add $1.55 S&H ea. Send lee 
stamp for brochure. 

S.E. Corp., Box 16969-R 
Temple Terrace, FI 33687 

PCB'S five day service! Kit projects or artwork, 
no drilling charge, guaranteed quality, DITEK 
CORPORATION, 6244 Colby, Lincoln, NE 68505. 

MICROWAVE television "downconverters" un- 
der $50.00. Highest quality, easily assembled. 
Catalogue: $2.00 (refundable). NDS, Box 12652- 
R, Dallas, TX 75225. 

BUILD a moving coil cartridge amplifier under 
$25.00. Plan $5.00. OHTS, Dept. RE, Box 83058, 
San Diego, CA 92138 

PHASE converter, operate 3 phase motors from 
single phase. Parts under $30.00. Send $14.95. 
N.E., INC. 1681 Rt. 80, Guilford, CT 06437 

AUTOPATCH, access telephone with any 2 -way 
radio. Information SASE. Plans $5. WRIGHT- 
BETELGUESE, 4419 NE 44th Terrace, KC/MO 
64117 

PROJECTION TV...Convert your TV to project 7 
foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. Credit card orders - 
24 hours. (215) 736-3979. MACROCOMGJJ, 
Washington Crossing, PA 18977 

LIGHTING display sequencers and controllers. 
Send SASE for information on plans, parts and 
consulting services. DESIGN SPECIALTY, 15802 
Springdale St. #80, Huntington Beach, CA 92649 

BROADCASTING! Start your own station! AM, 
FM, cable, licensed, unlicensed. Low cost trans- 
mitters, plans,instruction books. Free informa- 
tion. BROADCASTING, Box 130-F6, Paradise, 
CA 95969 

SAVE steps, money. Use your telephones as an 
intercom. Plans $5.00. dB ENTERPRISES, Box 
453R, Westwood, NJ 07675 

I QUALITY MICROWAVE TV SYSTEMS I 

6 MONTH WARRANTY 
PARTS 8 LABOR 

2.1 to 2.6 GHz Ant. 
34 db Gain (or Greater) 
Complete System as pictured $14995 

Down Converter Probe 

Mntd.. Assembled & Tested 64.95 

Power Supply 11211 to 1601 

Assembled ö Tested 59.95 

Data Into ¡Plans) 9.95 

Phillips -Tech Electronics 
P.O. Box 33205 
Phoenix. AZ 85067 
(602) 274-2885 
:.D.D.s Special Quantity Pricing 

DELUXE 12V CLOCK NOW ON SPECIAL ! 
For cars, vans, planes, boats, or houses using alternate DC power, 

National's MA1003 is the finest looking, most readable 12V DC clock module 
we've ever seen. Includes four blue/green fluorescent 0.3" readouts that are 
more pleasing to the eye, and more readable, than LEDs or LCDs; brightness 
control option; "dim -when -headlights -on" option for automotive applications; 
and sample application note. 

But it's the price that's the most amazing part: $9.95 each, 21$18.95, or if 
you're looking for real value, 101$59.95! Prices may never be this low again, so 
hurry if you want to take advantage of the one of the best clock module deals. 

LEARN ABOUT S-100 COMPUTERS 
S-100 systems are rapidly becoming the 

computers of choice for business, industrial, 
and scientific applications; reasons for this 
popularity include easy upgrading, simplified 
servicing, and extensive hardware and soft- 
ware support. If you're a student, technician, 
systems integrator, or are just curious about 
the hardware behind these professional level 
computers, we recommend the following 
three books. 

"CompuPro Product User Manuals: 
1975 - 1980" is a 250+ page book which in- 
cludes data on all older Godbout/CompuPro 
products, as well as many newer products 
such as the Spectrum Color Graphics board, 
Interfacers 1 and 2, CPU 8085/88, mother- 
boards, CPU Z, and more. Softcover, $20. 

"CompuPro Product User Manuals, 
CIRCLE 69 ON FREE INFORMATION CARD 

Volume 2" is a 300+ page book which in- 
cludes data on System Support 1, Disk 1, 

RAM 17, Interfacer 3, System Enclosure, and 
STD products. Softcover, $25. 

"Interfacing to S-100/IEEE 696 Micro- 
computers" (by Mark Garetz and Sol Libes; 
published by McGraw-Hill) covers operating 
requirements and characteristics of the S- 
100 bus with clarity and precision. Softcover, 
$15. 

Terms: Cal res add tax. Allow 5% shipping, excess refunded. Orders under 
$15 add $2 handling. VISA. and Mastercard® orders (525 minimum) call 
(415) 582-0636, 24 hrs. Include street address for UPS. Prices subject to 
change without notice. 

@DOM 
GODBOUT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT, CA 94614 
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Shop Radio Shack-America's Parts Place'M 
No Waiting! No Minimum Order! Wide Selection! 

PC Board Template 

kin NEW! 

395 

For Fast and Accurate 
Printed Circuit Layouts 

This durable, transparent green 
guide has clearly labeled, exact - 
size cutouts for commonly used 
components. Especially handy 
when marking board for drilling. 
276-179 3 95 

Schematics Template 

NEW! 

e, 395 
A "must" for electronics students, 
teachers and designers. This 
transparent green guide has all 
popular component and logic 
symbols, plus two rules. 
276-180 3 95 

Light -Activated SCR 

NEW! 199 
TO -92 Case 

MRD920. For security, 
counting and photo 
strobe slave units. 
200VAC, 200 mW max. 
276-1095 1.99 

Solar Power Project 

NEW! 

Pre -Wired 

995 

Quality silicon solar cell pre -wired 
to a small DC motor-great for 
models, science fair projects and 
more. Includes mini propeller, 
color wheels, illustrated booklet. 
277-1201 9 95 

Xenon Strobe Tube 
299 For "Disco" or 

Photo Strobes 
Trigger voltage: 4kV. 
Anode: 300V maxi- 
mum. 200V minimum. 
With data. 
272-1145 2 99 

Trigger Coil 

149 
Requires 200- 
300VDC primary 
source. With wir- 
ing diagrams. 
272-1146... 1.49 

Neon With Resistor 

Pkg. of 2 79C NEW! 
Bright, long -life neon bulbs are 
ideal for projects or replacement. 
Prewired to 33K ohm resistors for 
120 -volt use. 272-1100 .... 2/798 

Mini 12VDC Buzzer 

1111111.1.111111111111112== 

169 

, 

With Leads 
Small enough to go just about any- 
where, yet loud enough to get at- 
tention! 1'/,6" mounting centers. 
273-055 1.69 

Voltage Regulator 

111 
Build a 3 -Amp DC Supply! 

LM350T. Adjustable from 1.2 to 37 
VDC output. 3 amps maximum. 
Overload and short-circuit pro- 
tected. TO -220 case. 
276-1776 7 95 

Lever Switch 
With LED 

Indicator 
299 

SPST switch for 
12VDC applications. 
5 amps maximum. 
LED glows when 
"on;' Requires 1,e" 
mounting hole. 
275-680 2 99 

Joystick Pot 

495 
For Video 

Games, R/C 
Models and 

Microcomputers 

Two 100k -ohm linear taper pots 
controlled by a one inch -long 
shaft. Solder lugs. With mounting 
screws. 271-1705 4 95 

5 -Volt Reed Relay 

Only 99e 
DPST contacts rated 0.5 amp at 
125VAC. 5 -volt, 180 -ohm coil. PC 
board mountable. 275-228... 998 

Deluxe enclosures with vented steel tops, 
easy -to -work aluminum chassis, rubber 
feet, "silver" finish. 

g 314 x 714 x 57/e". 270-229 9 95 

B 2V2 x 5lhe x 4111e". 270-228 6 95 

100 Disc Capacitors 

198 
Includes NPOs, Hi -Qs, N -750s, 
mylar and ceramic types. Values 
from 2 pF to 0.1 uF, in working 
voltages up to 1 kV. 
272-801 1 98 

Feedthrough. Strips 

Quality thermoplastic strips with bar- 
riers to prevent short circuits. Solder 
ugs on rear. U.L. listed. 

Terminals Cat. No. Each 
4 274-651 1.29 
6 274-652 1.59 
8 274-653 1.89 

TV Transistor 

NEW! 

795 
For Horizontal Output 

2SC1308. Top-quality NPN re- 
places ECG -238, GE -38 and 
SK3115 in many 19" color sets. 
TO -3 case. With fresh insulator, 
bushings. 276-2055 7 95 

Ohm's Law Calculator 
Only 

Easy to use-provides quick an- 
swers to all Ohm's law problems. 
Back side has scales for parallel 
resistance calculations. 
271-1211 498 

Check Out These `Building Block" ICs! 

0 

I] MC1330 Video Detector. Used in many TVs. High linearity. Separate 
pix and AFT outputs. 8 -pin with specs. 276-1757 2 49 
O MC1350 Universal IF Amp With AGC. Usable from DC to beyond 60 
MHz. AGC range is -60 dB min. 8 -pin with specs. 276-1758 2 19 

© MC1358/CA3065 FM Detector. IF amp (100 kHz to 5.5 MHz), limiter, 
FM detector, audio driver. 14 -pin with specs. 276-1759 1 79 
il LM1800 FM Stereo Decoder. No coils needed. All tuning done with 
one pot. 16 -pin with specs. 276-1719 2 49 

O LM565. Ideal for FM detectors, RTTY and SCA decoders, modems, 
frequency synthesizers. 14 -pin with data. 276-1720 1 59 

Trimmer Caps 

fieNEW! 

159 
Pkg. 
of 2 

6 to 50 pF. Very high "Q" of 300 
or more make them ideal for HF 
and VHF circuits. Screwdriver slot 
adjustment. 110 VDC maximum. 
272-1340 Pkg. of 2/1.59 

DIP 
Switch 

99 IATII 
8 -position switch for digital or low - 
current use. Mounts in a 16 -pin 
DIP socket or on PC boards. 
275-1301 1 99 

Engineer's 
Notebook II 

NEW! 
Only 

249 

Practical 
IC Circuits 

By Forrest Mims III. Useful cir- 
cuits and tips for using many ana- 
log and digital ICs. Presented in 
an easy -to -read format with large 
schematic diagrams. 128 pages. 
276-5002 2 49 

ftadie IhaeK 
A DIVISION OF TANDY CORPORATION OVER 8200 LOCATIONS IN 76 COUNTRIES 

Retail prices may vary at individual stores and dealers 
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,one O CAPACITANCE METER .1pF to999KuF 
in O FREQUENCY COUNTER 35MHz 

kit O SQUARE WAVE GEN. 1Hz to 99KHz- 
O OHMMETER -3.58MHz Xtal - Regulated PS -Five 
.8" Readouts -Low cost TTL Circuits -Automatic 
Decimal Placement -Be AMAZED -Build it for 
$60 or less. I Purchase the plans,drilled P.C. 
board 4-3/4" by 6-3/4" and front panel decal 
for $21.791 BAGNALL ELECTRONICS, Refund - 
179 May Street, Fairfield, Conn. 06430 able 

5164'5 

shipping 

Latest microstrip model of the "original" 

MICIINAVE TV i1ST1M KIT 
LT -13 Down Converter with Preamp 
16 dBi Slotted Antenna 
Deluxe Power Supply Kit 
All Coaxial Cables Included 
2000 - 2600 MHz Tuning Range 

LAB-TRONICS, INC. 
P 0. Box 171 
Rogers, MN 55374 
612-428-4226 

ANALOG Delay, ADT, Flanger, Vibrato and 
Chorus Unit all in one economical effects unit? 
You bet! We have plans and parts. Free Informa- 
tion. PGS ELECTRONICS, PO Box 749-J, Terre 
Haute, IN 47808 

SUPER class -A: preamp, 120W power amp, 
many other high -power audio kits. Free flyer. 
Florida agent wanted. AUDIOVISION, 578 Marlee 
Ave.. Toronto, Canada M6B 315 

IBM Personal Computer and 8088 boards and 
plug -ins in kit form. Build it yourself and save. 
Free information. COMPATIBLE COMPUTER 
CORP., Dept. RE1, Box 51102, Seattle, WA 98115 

OSCILLOSCOPE performance from your un- 
modified television. Plans $2.00, with PC board 
$8.50. Dual trace capability with two for $15.00. 
Order Tele -Scope from MICROGRID, Box 613, 
Ithaca, NY 14850 

PRINTED circuit boards from schematic or art- 
work. Free estimate & a catalog of bargain kits/ 
components. DIGITREK, 86-26 85th St., Wood- 
haven, NY 11421 (2121 441-3100 

ELECTRONIC 
ORGAN KITS 

3-4 Manuals 
THEATER and CLASSICAL 

Refundable Parts 
Wurlitzer reproductions Brochure 82.00 Catalog 91.50 

DEVTRONIX ORGANS, INC., Dept 60 
6101 WAREHOUSE WAY, SACRAMENTO, CA 95826 

FREE KIT Catalog 
FUNCTION GENERATOR KIT $59.95 
Auto -Ranging Cap -meter kit $79.95 

Phone 415-447-3433 
Write or Phone for FREE CATALOG. 
Average 1 minute Saturday call is 21c. 

DAGE 

contains 
TEST & 
EXPERI- 
MENTERS 

EQUIP. 

SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

SUBSCRIPTION TV KITS 
UHF Gated Pulse Kit.$39.00 
UHF Sinewave Kit...$37.00 

Kits include parts, manual 
and etched pc board. 

Informative Catalog...$2.00 

J &W ELECTRONICS 
P. O. BOX 61-B 

CUMBERLAND, RI. 02864 

CORDLESS TELEPHONES 
LOW prices, all major brands. Inquiries or Visa/ 
MasterCard orders -(206) 743-3977. TRINETICS, 
Box 6005, Lynnwood, WA 98036 

EDUCATION & INSTRUCTION 
UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph.D.'s ... Free revealing details. COUNSEL- 
ING, Box 317-RE6, Tustin, CA 92680. 

MICROWAVE Video Primer what works. Save 
money $2.00 info. CD ELEC, P.O. Box 5131, Balti- 
more, MD 21224 

ATTENTION 
ELECTRONIC TECHNICIANS 

Highly Effective Home Study BSEE Degree Pro- 
gram for Experienced Electronic Technicians 
Our New Advanced Placement Program grants 
Credit for previous Schooling & Professional Ex- 

perience. Advance Rapidly! Our 36th Year! 

FREE DESCRIPTIVE LITERATURE! 

Cook's Institute of Electronics Engineering 
DESK 15 , P.O. BOX 20345. JACKSON. MS 39209 

Be a Certified Electronic Technician. 
Establish your credentials as a highly skilled tech- 
nician. The first exam manual to cover the associate 
level exam plus all journeyman options. Sample 
multiple-choice exams provide all the answers to 
all areas tested on the actual CET exam. $12.95 
plus 85c postage. Moneyback Guarantee. 

LINNFIELD BOOKS 
P. 0. Box 6044. Bend. OR 97708 

CB RADIO 
GET more CB channels and range! Frequency 
Expanders, boosters, speech processors. FM 
converters, ignition noise blankers, how-to 
books, plans, modifications. Catalog $2. CB 
CITY, Box 31500RE, Phoenix, AZ 85046 

COMPUTER ACCESSORIES 
LEMON -AID Loader. Plug in. Ends touchy cas- 
sette loading TIRS -80. Guaranteed. $12.99 post- 
paid. WAYNE LEMONS TECH SERVICES, PO 
Box 429, Buffalo, MO 65622 (417) 345-7643. 

TERMINALS 

*ADDS* 
VIEWPOINT 

CSOROC 

IQ 
120 

FACIORr 
NARRAN 

urw.,.caw bw 

$6d'9.00 
DISKETTE 
«SALE» 

Wabash: 
51/4 10/ 

$24.90 flinch-- 
SS /SO : More Avail. 

QTY. PRICE AVAI 

SPECIAL 
ZENITH ZVM-121 
tiM rIr1111 I Green ! i 

ItiM 
15 ow Ar 

$ 118.50 
8255 

8748-8 -.'3 
3341PC -'2.00 
MM5060 359 

MC6800 27.75 
MC6802 -'1495 
MC6850 '4.50 
MC6821 -$4.95 

81 
1.C- 

MASTER 

$ s8.8s 
CARDS 

sic601O6r 

zso 
$29500 

16 RAM 
16900 

v,0a 
VIDEOTERM 
.0 w 

29500 

REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

'Mur.. Mono Met,l Gate CMOs I c 
IMA.. 
T.,M. rblth.ON. w.et. a 
D.r.t Week 

' erw Or.n1.d 
'tMtD.uM 
'4 Mt Addrew 
'R/W NGId S.M. . 

'Inter Serai 

$7.45 v lrtt t 

XTAL 
' 32 16exh7 .t.1 Control $ 2.85 
'5r Pow Sup 

'Law Po.,er O,.uWtgn 

GLOBA 
LPK-1: 
Logic Probe 
Kit - complete 
nothing extra 
to buy Min. 

!Pulse 

width 

95 

W W W 
® W W 

II teso 11 Wording i i 

THE MPD 117 
turns an ordinary 
outlet Into a cont- 
rolled power sourc 

!7950 

Bare Bones 

w/o KeyboardAPPLE I I 

wio Pwr. Supply 
$450. with 48k RAM 

COMPUTERS 

ATARI R 800' 
COMPUTER SYSTEM 

400w/16K $350.00 

800w/16K 869900 

*800 Computer w/48K 

*Nuts.; $825.00 

ATARI PERIPHERALS: 
Printer"825-- 650P0 - 

Disk Dr."810- 48500 ' 

Record."410- 82Po 
Paddlslpr1 >16.96 
JoysticklPr.) 
32k RAM- 17996 - 

Basic Cart - 4900 - 

Asteroids 
Missie Cootie 32.50 
Sup Brlr.Out 
Assam. Edit - 4900 
Star Raiders -45P0 
Basketball- 2810 

Chess - 3200 

* MONITORS* 
ZENITH 
12in.15MHz. 

J.CS. 2 
12in.18MHz. 

AMDEK 3 
12in.12MHz. 

13in Colad 

I. Green P11os 
Hi -Res -w 9118.50 

2.Green Phos. 
Hi -Res -;158.50 * 
Non glare 
Screen 

lOreen Phos.-4155.50 
Hi -Res. 

3a. Lo -Res. -- $875-50 

CONCORD 
COMPUTER 
PRODUCTS 
1971 SO. STATE COLLEGE 
ANAHEIM. CALIF 92806 sNo° 

17141937-0637 : se`;1 IttIII HiLn M/O t08tao9 

710MiN (MLA R tARt. S ADD 6 
lql 

'10 1aw tzw 
'1170 Z 50 pp1 

1002110 8 u 1tI UP AL1 

COMPONENTS 
741500 
741502 
741.503 
74LSO4 
74L505 
MLS06 
741508 
741510 
741511 
741.512 
741513 
741514 
741.520 
74L521 
741526 
741527 
741528 
741530 
741532 
741537 
741538 
741542 
74L548 
741.551 
741555 
741574 
741.575 
74L576 
741576 

7415 SERIES 

.24 
24 
24 
24 
.24 
.30 
28 
24 
33 
33 
45 
89 
.24 
24 
30 
28 
32 
24 
32 
50 
.32 
.50 
.70 
.24 
.35 
.35 
.48 

5050 

- 
741.583 70 741.5165 85 
741586 .38 74L5189 1 55 
74L590 .60 741.5170 1 

55 
74L591 .85 741.5174 .55 
741592 65 741.5175 85 
741593 60 7415190 .90 
741595 .80 74L5191 90 
74L5107 38 74L5221 1.10 
7415109 .35 74L5240 95 
7415112 .40 7415241 95 
74L5113 .40 7415244 85 
7415114 45 7415245 165 
74L5122 40 7415248 100 
7415123 .85 7415249 90 
7415125 .90 7415251 1.20 

74L5126 .85 74L5253 80 
7415132 70 7415257 _80 

7415136 .50 74L5258 80 
7415138 .65 7415259 1.25 
7415139 .65 74L5280 
741.5145 1.10 74L5273 
7815151 .0 741.5275 
7415153 70 74L5279 
74L5157 70 7415283 
415158 70 7415373 
7415161 85 74L5374 
7415182 .85 7415377 
7415163 85 
7415164 .85 

60 
1 50 
3.00 

75 
90 

1 50 
1 40 

7400 "RIES 

7 

06 
408 

7410 

7413 
7414 
7418 
741_ 

18 

188 

74470 
7472 
7474 
7475 
74gp 76 

7481 
74 
74 

74Q2 
747 
74 
a 

7421 0 741Q0 
5 125 7 

741 2 

25 74144 75 74145 
744 1845 7414854 

7443 

6660p 

41gg57 

60 66 7447 

0g 

668pp 

7451 16 4393 
7453 19 

IR 

4 
8 

DYNAMIC RAM. 745 SERIES 

4 41 20 50 
MAY 

STATIC RAMS 

22114 1i2 en;e2114L 

200N5 
pp 

5 Coe_ 
H M6t16 20oNs 11 50 4/0 50.. 

NI ISO 

8128 
8128 
8038 
9080A 
8155 
e255 
MC1330 
MC1350 
MC1358 
MC 1458 
11.1380 
LM388 
LM565 
1.13741 
1M1310 
L M/800 
LM1889 

1.20 
1.20 
2.75 
a75 

10.50 
4.50 
1.65 
1.15 
1.50 
.55 

cPu's 

280 
Z80A 
280A P10 
6502 
6502A 

MC8600 

1.10 
1.40 

95 
.25 

2.90 
2.96 
1.45 

8.50 
6.00 
6.00 
6.00 
12.00 
8.50 
7.75 

MORE MISC 

8212 
8218 
1103A 
uPD7e5 
ASS -1013* 
1488 
1489 
MC8802 
MC6821P 
MC6850P 

1.95 
80 

1.86 
19.85 
3.00 

.95 

.95 
14.95 
4.95 
4.50 

74500 .35 74586 
74502 .38 745112 
74503 .38 745132 
74504 .45 745138 
74505 .65 745140 
74508 .40 745158 
745'0 .55 74S174 
74515 .55 745175 
74520 .55 745181 
74522 .75 745182 
74530 .35 745188 
74537 1.25 745240 
74551 .80 745244 
74S65 .96 745471 
74574 .55 745472 
74585 2.00 

VOLTAGE REGULATORS 

7 i 
7812 
7818 
7905 
7908 
7912 
7918 

E PROMS 

1702 4.25 
2708 2.96 
271815V) 5.00 
TM52716 8.95 
273215V) 1050 
TMS2532 11 50 

1.10 
1.45 
1.10 
.96 

1.25 
1.25 

96 
4.00 
2.75 
250 
3.50 
3.50 
9.S0 

15.00 

B/3.95ea 
9/2.65M 
8/4.50r 
ere 00ee 
8/9.25 ea 
8/10.25e. 

I.C. 
SOCKETS 
.r e P et 

e 1011.20 
10/5.30 14 1011.30 
10/5.70 18 10/1.40 
10/8.70 M 10/1.80 
1019.70 20 10/2.70 
10112.70 22 1012.0 
10/13.0 24 10/2.0 
10/14.0 28 10/3.00 
10117.0 40 10/3.90 

,ewt KM« 
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WHOLESALE/RETAIL 
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES r 
7294 N.W. 54th Street We accept MasterCard and Visa. Phone: (305) 887-8228 `J 
Miami, Florida 33166 TWX: 810-848-6085 

"TANK BATTLE" TV GAME - 

wr In just a short time and with a few minor parts, the most 
novice hobbiest can complete this exciting Tank Battle + v! 

1 t game. Create a fun -filled evening for the whole family. 1 s.. 

Two independent tanks rumble thru and mine fields,? 
shoot shells and fragment when hit. Four distinct engine 
soundsareproducedforthedifferentspeeds. SoundsO 

. *bought of r 
gunfire shell bursts and tank explosions are realistic. 
Automatic on -screen scoring. Supplied with schematic 

w, 

Ó ¡ ' ik 
drawing. VAS 

C.B. SPECIAL 
CONVERT THESE TO 10 METER FM 

New HY-GAIN printed circuit board assembly with PLLO2A 
chip and 3 crystals. (Squelch pot, volume control and 
channel switch not included.) Boards sold as is, the way we 

them from the manufacturer. Board dimensions 6"x 61/2" 

1-9 $7.50 10-49 $6.50 50-99 $6.00 100 -UP .ß5.50 
á' '" SOLD AS IS 

BUY ONE, GET THE SECOND . 12 a. 
FOR ONLY $1.00 

$9.95 ea. (WITHOUT CONTROL HANDLES) 
40 CHANNEL C.B. SWITCH $3.00 ea. 
BRAND NEW HY-GAIN OR E.F. JOHNSON SWITCH 

COPPER 
CLAD BOARD 

(Double Side) 

Size 9.25 x10.75 
Thickness .062 

$2.00 ea. 

NICAD 
RECHARGEABLE 

BATTERY 

NEW. Replaces 
the popular 9V 
Transistor Battery. 

WHISTLE _ 

ACTIVATED Il l.. t^j., 
SWITCH ,11V' g') 

$2.50 ea. ` 
Your whistle from a distance of 30' max. is 

pieced up by an FET condenser mic. which 
turns on the switch. (Sensitivity can be 
adjusted.) Match your whistle again and 
turns off. 

Sdnematic Diagram Supplied 

COMPUTER GRADE ELECTROLYTICS 
VALUE/MFD VOLTS DIAM./LGTH. PRICE 

63,000 @ 15V 3" x 51/2" $4.00 ea. 

10,000 @ 20V 11/2" x 53/4" $3.00 ea. 

2,700 @ 25V 11/4" x 21/4" $2.00 ea. 

2,900 @ 25V 11/4" x 2" $2.00 ea. 

100,000 @ 30V 3" X 51/z" $6.00 ea. 

39,000 @ 30V 1" x 53/4" $4.00 ea. 

34,000 @ 30V 3" x 51/2" $3.00 ea. 

450 @ 75V 11/4" x 21/4" $2.00 ea. 

500 @ 100V 11/2' x 31/4" $2.00 ea. 

50 @ 450V 11/4' x 2" $2.00 ea. 

ERIE TRIMMER CAP $4.75 ea. 

513-0513-002 196" 80" High 
3.5-2Opf `..,,¡`Vf 

$.75 ea. 

SMALL ENOUGH TO FIT 

IN YOUR WATCH 

MAHOGANY 
PROJECT BOX 

$1.50 ea / 
t(s,. f >I 

Vh.,1 
, 

POWER 
TRANSFORMER ; 

$14.95 ea. 
k ` - 

Primary -115 vac 
aR. 

Secondary- 32 v with 
24 v tap at 15 amps 
Dim. 41/2" h X 33/4" w X 4" deep8 AXIAL LEAD 

ELECTROLYTIC 
CAPACITORS 

2 uF @ 15v 12/51.00 
10 uF @ 15V12/$1.00 
20 uF @ 15V 12/$1.00 
50 uF @ 15V 12/$1.00 

2.2 uF @ 25V 12/$1.00 

SPEAKER 

3"Diam., 
OHM, / 

5 Watts. 

$2.00 ea. 

AMP METERS 
- 

43/4"wx7%"Ix3/4"to11/2"h 
' Has a lip for recessed face 

plate and a felt bottom 
SOLID DEL BATTERY 

6 volt @ 8 a.h. with Charger 

$14.95 

Elpower EP 680 may be charged con- 
stunt voltage or constant current. Bat- 
fury is self-contained and requires no 
maintenance. Connections made with 

connect lugs. All plastic case size 

1/2h x 22/4 w x 41/21, weight 4lbs. 

ff..- ' 
$2.50 ea. SCREW DRIVER KIT 

Q4 

21/4' square, no shunt required. 
Easy -to -read dial. 

Movements: 0-6, 0-10, 0-17 

Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 phillips 1 scratch awl 
6" long with one blade 

3.3 uF @ 25V 12/51.00 
1 uF @ 35V 12/$1.00 
2 uF @ 150V 12/51.00 

25 uF @ 25V 15/52.00 
3 uF @ 50V 15/52.00 
5 uF @ 50V 15/52.00 

10 uF @ 50V 15/$2.00 
250 uF @ 25V 10/$2.00 

POWER - / 
/.e 

SUPPLY 

$3.95 ea. 

+ 12 vdc .1 amps 
+ 5 vdc .4 amps 

4 CHANNEL 8 TRACK 
NOME UNIT 

inserted $1 
.y 1.00 ea.quick 

c 
"'1 'i 1 ,. i` 7CrQ^ i ' .. 

w 
- < Jß.är 

, 
.IIYJ 

4c 
I 

SUPER SMALL 
PHOTO FLASH 
35 MFD 330 VOLT 

1"x 6/8" 
2 for $1.00 

10 for $4.50 

TELEPHONE & TT 
INTERFACE MODEM 

MFG by Anderson Jacobson 
DM Modem Model DC 230 with A-36 

Telephone Coupler 

$69.95 ® 
Rated 300 Baud. half or full duplex DM level 
adjustable 0 to - 3. -4 to - 6, -7 to - 10 TTY 
and DAA outputs brought out to 15 pin Molex 
connectors FSK oscillator sends 1070 Hz space 
and 1270 Hz mark Receives 2025 Hz space oneg 
2225 Hz mark. Telephone cou ler has A tt cord 
and plug Size 4aß" W x 15 L x 3" Dp. designed to 
be recessed m desk or panel Electronics in case 
e'/, W x12 x 2Y " Op with 0 -it 3 -wire U -ground 
cord and plug. Operates on 115 vac. 50/60 Hz. d 

Amp. Supplied with connection sheet. Removed 
from equipment. excellent condition. guaran- 
teed 

SUB-MINI 10K POT 0 

r( E. F JOHNSON with On -Off 
4" hole mount, 

1/é' D 

S METER 
shaft, 

5/$1.00 3/4' thread section. <,,-..- .f 
Brand New, 110 VAC motor with 
pre amp. instructions included. 

$7.95 ea. 

130 MFD 330V 
PHOTO FLASH 

1-3/8"x 5/8" 
$1.25 each 1`"- 

10 for $10.00 

24 -Volt ill ebuIMMON10. o 

`"% POWER SUPPLY 
1\1 5.4 AMPS ,_ 

MFG by 

it ) ACDC Electronics Inc. 

10" I x 5" h x 5" w 
Model OEM 24N5.4-1 

Input 105-125 vac 50/60 Hz. Has 
volt adj and O.L. adj. Output $45.00 

Edge Meter 250 UA, 
fits in s/e"x1Yd' hole. 
Black background. 

Scale 1-20 Top, 
0-S Bottom. 

dy $1.25 ea. 5/$5.00 

TEXAS INSTRUMENT 
KEYBOARD 

MUFFIN FANS 

$1.95 P 

li todolt4 
l.ul 's1l' 

m 
¡elnre 

,e; 

ea. 

5/$8.00 
(' i\-e 

r 
v. 

q . 
` w I 

terminals contain + out. + sen, 
- sen, - out, ac neut, ac line and GND.13 LBS. TRIMMER CAP 

Has 3 slide switches 26 different 
keys, key pad removable by 4 screws 

L` . . d,SAME DB CONNECTORS AS ABOVE EXCEPT 

P. 24 VOLT 7AM$65.00 i 
1.5-20pF 

25P2.50 
25 S 3.50 

DB 25 S/P COVERS DB -51226-1 
PLASTIC $1.25 

MODEM CABLE 
ASSEMBLIES 

$5.50 ea.USED Agee.HANDSET, 
Conn -..,- 

& 22 AWG 
Hood # Cond Length 

MFG By Rotron Inc. 
3 Blades 43/4" Square 

110 VAC $w.95 ea. 

110 VAC Model MU2A1 

$12.00 ea. 

REMOTE 40 CH. C.B. SPECIAL 
NEW HYGAIN 16 MODEL 2716 

'ARCO PC 402) 50c ea. 

C 81 K SWITCHES 1Y14 ; _ 41.. 

L-3 J-60 J 3 

Part # Movement 
J-60 7101 SPDT 

L-3 7108 SPDT 
(momentary) 

J-3 7201 DPDT (special 
large rocker) 

$1.00 ea. 6/$5.00 

HAS DIGITAL CLOCK. 
PLASTIC CASE FOR REMOTE 
NOT INCLUDED. SOLD AS IS $29.95 

DIP 
C SOCKETS 

EDGE CONNECTORS 
pin $.14 

16 pin .16 
10 pin .18 

n,,uwnr 

Double Row/Wire Wrap .100 

20 Pin .20 

40 pin .40 
25 S 14 15' 

25 P 10 17' 
DIP SWITCH 

22 pins $3.4910/$30.00 
30 pins $3.9610/$32.00 
50 pins $5.4310/$45.00 

Double Row/Solder Eyelet .156 
6 pins 51.1010/5 9.00 

15 pins $1.65 10/512.50 
22 pins $2.08 10/$17.00 
43 pins $3.6610/530.00 

IC SOCKETS 
GOLD-PLATED 

WIRE WRAP 

14 pin 40c ea 

16 pin 45c ea. 

7' POWER CORD 
HEWLETT PACKARD TYPE 

Molded 3 Prong 
Plug with molded "` receptacle 
Belden 16 AWG 

o .óo 
.- 

5 POSITION $1.00 ea. 
8 POSITION $1.50 ea. 

10 POSITION $2.00 ea. 

$3.00 ea. 12 POSITION $2.50 ea. 

TERMS: All material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please 
add $4.00 for shipping and handling on all orders. COD's accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents 
please add 4% sales tax. Minimum, order, $15.00. Foreign orders- US funds only, add 20% for shipping and handling. 
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11E C 
CABLE TV 

CONVERTERS 
AND OTHER 

GOOD STUFF! 
SMASHING ALL SAVES R CORDS - OUR NEW 

30 CHANNEL CABLE TV CONVERTER' 

i 

Converts ma&su 3995 bard cable channels 
forview,n9on your 95 
TV sets ea. 15 
No. 3490E047 

HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 

8 
95 
579.95 

/s 
4.95 

ea /10 

Includes remote TV 
on/off switch and 
lietuning troll 
No. 34900275 

ETCO MKII WIRELESS - 
THE ULTIMATE CABLE TV CONVERTER! 

Set TV to channel 3 

and the 
controlPo remote 

No:34920000 

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 

8 
Restores your VCR's upa- 
b,l,t 3tO, aoremming. Re' 
stn chann.Isnn. 

,role Enables ndeotepi,g 
of one cable program 

pile watching another. if 
No. 34900950 

UNUSUAL FACTORY SURPLUS 
MI D,BAND - SUPER -BAND CABLE TV TUNER 

Converts cable channels to a 

common IF frequency, Experi' 
menters - build cable convey 
reO, decoders, etc. With 
schematic. No. 34900342 

!34900399. Detailed schematic & spec sheet -51.501 

VIDCOR 
2000 

4 Cgleol,, l 

95 

FACTORY SURPLUS UHF TUNERS 

49s Arand 
new production surplus. 

ll solid state. Ideal for exper. 
53.95 imental work building- cable TV 
ea./10 converters, etc. No. 34950099 

MINIATURE FM WIRELESS MICROPHONE 

Hines n the palm of 
hand. Reception on any stan 
axe FM saio or receiver.ea. / 5 

No. 349V0482 Ñ4 95 
ila 

QUARTER -MILE WIRELESS MICROPHONE 
N RECEIVER SYSTEM 

95 FCC approved crystal controll,0 
reless mike & receiver. All 

battery operas.. Elecve, wear 
549.95 range response. VU meter. 

- / 5 No. 34900093 

FACTORY SURPLUS VHF / UHF 
"TWIN" VARACTOR TUNERS! 

Admiral No. NC 31431. 95 or 
BRANO NEWT Ideal far..,,.g 

InrNelectronically 
hard Tod NT ENDS" A hartl ,o 

fond bere a.,enuronal w,ál S30 95 

tt 
DUMPING? NORELCO ENDLESS LOOP CASSETTES! 

95 
94.49 
ea./10 

Np 3490C308 

Impossible ta find at any 
pricel 
3 minutes - No 34900605 

6 minutez - No 3agvguob 

IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEM! 

nd ;;w> 

e., No. 349VA274m 

SALE OF QUARTZ BATTERY. 
OPERATED CLOCK MOVEMENTS! 

ligP95 

Accuracy4y af, min ,n1 aluP 
4 Years operation 1 elks 

Iine"C" cell Imported from 
99.95 'West Germany No. 349V0561 

e 349V0565 Matching Sands ' 92.49/set. 
91.95/set / 5 

20 AMP REGULATED 12VDC POWER SUPPLY! 

Io,9M load 1,2h.m,al' 
(Jab d E lyh o 

rine rode.Sa It t 

4Á0w v.EPB tlr,ewslxti,v 
sealed 10 VAC No. 3490Á39a 559 99 

¡349VÁ395 es above. 10 amps 65496 549.95 ea./5.I "° ' 

- OUR LATEST 98 PAGE 

e FASCINATING CATALOG 

e-Íam-Packed 
wit, unique owns, 

electronic ban9nns ana unuwal 
one N'.re ui e r e the ,,,m 

©©©J ETCO ELECTRONICS 
NORTH COUNTRY SHOPPING CENTER 
PLATTSBURGH, N.Y. 12901 

Check won order, please. V,fa & Mastercard ON. (Sorry. no C.O.D. e. Add 16% 
for UPS e,, Handling (Excess refe nded/. N.Y. State residents add 7% sales tee. 
Dealer& Export inqunles intoned. our telephone order desk neve, closes. 

Can 1518 561 6700. 

FOR SALE 
MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 4181, Scottsdale, AZ 
85258 (602) 941-9395 

SCANNER/monitor accessories -kits and fac- 
tory assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route 1R, Canon, GA 30520 

THE Intelligence Library. Restricted technical 
secrets -books on electronic surveillance, lock - 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.. 
Flushing, NY 11354 

CHEMICALS, apparatus, project books, wide 
selection. Catalog $1.00 send to: PIONEER LTD. 
IND, 14a Hughey St., Nashua, NH 03060 

RESISTORS 1/2W, 1/2W 5% carbon films 3e ea. NO 
MINIMUMS. Cabinet assortments, 1% metal 
films. Request details. Bulk pricing available. JR 
INDUSTRIES 5834-C Swancreek, Toledo, OH 
43614 

MICROWAVE and other TV equipment. Catalog 
20e, manual $1. TROJAN ENTERPRISES, 2920 
Shelby, Indianapolis, IN 46203 

MICROWAVE TV units complete -1 year warran- 
ty, $150.00. MEC, Box 3123, Tempe, AZ 85281. 
Dealers Wanted. 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-G, Skokie, IL 60077 

BOOTLEGGERS Bible for CB modifications 
$12.95, CB Radio Repair Manual, $8.95, Linear 
Planbook $11.95. Also kits, complete units, and 
more! Catalog $1.00 at: A.P. SYSTEMS, POB 263 
RE, Newport, RI 02840 

TELEPHONE toll restrictor. Electronic device 
stops unauthorized long distance calls. Send 
$25. DIGITREK, 86-26 85th St., Woodhaven, NY 
11421 (212) 441-3100 

MICROWAVE TV antennas. Best in the West! 
Rod disc type. Complete with cable accessories. 
Warranty: 52 dB $149.00. Dealers wanted. 
GALAXY ELECTRONICS, 6007 N. 61st Ave., 
Glendale, AZ 85301 (602) 249-1151 

TELEVISION listening in simulated stereo!! Dis- 
count video products and accessories. Free 
shipping in U.S.A. $1.00. ELECTRONICS ETCET- 
ERA, P.O. Box 826-D, Solvang, CA 93463 

ATTENTION: Hobbyists and technicians. In- 
expensive device to speed up testing of semi- 
conductors with standard ohmmeter. For more 
information send stamp to: CAMCO PRODUCTS, 
Box 156, Rte 1, Walcott, IA 52773 

TRANSFORMERS, triple secondary 10V. 2A, 
18V. 1A, 18V. 1A, 120V. primary, perfect for pro- 
toboard power supplies, $12.50+ $2.50 shipping, 
CA residents 6% tax. J. MACSWAN, Box 4697, 
Downey, CA 90241 

SAVE -only $15.00. "The Life Saver" keeps you 
from leaving your car lights on during rainy days 
and emergencies; increases your battery life by 3 
times. EVERY -DAY ELECTRONICS CO., 1227 
Oakland Dr. SW, Atlanta, GA 30310 

VIDEO trade. Send tapes with list of choices 
$12.00 per movies of equal quality: Adult titles 
available. 2845 FONDREN, Houston, TX 77063 
(713) 781-8859 

CABLE TV converters, microwave antennas, 
cable parts, plans, parts and assembled units. 
For information send $2.00. SAT -TECH P.O. Box 
10026, Cleveland, OH 44110 

40 channel cable converters, inexpensive satel- 
lite TV, complete TV descramblers, and instruc- 
tion manuals. Stereo reverbs, power supplies, 
burglar alarm systems, VCR's, computers, and 
more. Send $1 refundable. J.D.'s ELECTRON- 
ICS, Box 2726, San Bernardino, CA 92406 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd., 
Sarasota, FL 33577 (813) 953-5363. 

SURPLUS7Z80 Microcomputer A T $200.00. Kit 
$125.00. Bareboard $30.00. Display Board $5.00. 
Keyboard $10 00. 2114's $2.00. 7 -Segment Dis- 
plays .750. DPP SYSTEMS, INC., (206) 743-7975, 
PO Box 25823, Seattle, WA 98125 

LIQUIDATING $100,000 inventory: speaker 
cones, gaskets, voice coils, spiders: also finished 
speakers, 50% below cost. For list write: LSE, 
355 Cowan Terrace, W., Brownsville, TX 78521 

Spartan Electronics Inc. 
Gg-. Mq/L 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 

Remote T.V. 

'''''.."` 

Converter 
139.95 Ea. 

4 & up 125.00 
60 Channel 

Control 

IPHIUPS '^ 
cfle 

Wireless 

C= commodore Color- 
VIC=20-, Sound- ,- 

Graphics 
$259. 

25 Pin "D" Subminiature 
Connectors 
Solder Style 
Male DB25P 2.69 Ea. Call for Qty. 
Female DB25S 3.69 Ea. Pricing 

Beckman 310 Digital 
.,4) Multimeter 

31/a" Digit LCD t( 135. - Instant Ohms 
'eo) - 10 Amp Scale 

Direct Connect Modem 

Signalman MK2 

Xcelite No. 99SM 
54.95 Service 

ei» 
Kit 

Refurbished 
Monitors 12" diagonal 

39.95 

PhipsECG Transistors 
ECG 102A 1.17 Ea. ECG 128 1.37 Ea. 
ECG 121 2.27 Ea. ECG 152 1.76 Ea. 
ECG 123AP .86 Ea. ECG 159 1.11 Ea. 

Minimum Qty. (10) Items 

Elephant Floppy 
Disks 
Per Box 10 22.95 

40 Channel VHF to UHF 
Block Converter 
a 28.95 Ea. 

..._, 

24.95 4 & up 

Volume VIsa, MC, BAC, Amex. Check. 

Discounts COD, Money Order 

Add For Shipping 
Min. Order $1000 to 75.00 $250 
Shipping Overseas 20% Mel 76.00 to 250.00 $450 
Prices subject to change 25100 to 500 00 $600 
without notice 50100 lo 750 00 $8 50 

COD 2.00 Extra 75100 to 1000.00 $1200 

Over 1000 00 $12 50 

(516) Mon Th Tu W F Sa 
499-9500 9-8 9-6 9:30-5 
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rams314 the first name in Counters ! 

PRICES 
CT- 90 Awed I 'mu warranty $11995 
CT 90Kos 90 day pans war. 

rmly 109.95 
AC -1 AC Wager 395 
BPI famed pack fAC 
AdaplerOCWraer 1295 
OV-I. Micropower Oven 

me Woe 49.95 

External I,me Wu mum 14.95 

9 DIGITS 600 MHz $12995 WIRED 
The CT -90 is the most versatile, feature packed counter available for less 

than $300.00! Advanced design features include; three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 

displayed count after the input signal is removed Also, a l 0mHz TCXO time 

base is used which enables easy zero beat calibration checks against W W V. 

Optionally, an internal nicad battery pack, e sternal time base input and Micro - 

power high stability crystal oven time base are available. The CT -90, 

performance you can count on! 

SPECIFICATIONS: 
Range: 
Sensitivity. 

Resolution 

Display.. 
Time base. 

Power. 

20 Hz to 600 MHz 
Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard -10.000 mH; 1.0 ppm 20-40°C. 
Optional Micro -power oven -0.1 ppm 20-40°C 
8-15 VAC @ 250 ma 

7 DIGITS 525 MHz $99 WIRED 
SPECIFICATIONS; 
Range: 
Sensitivity. 

Resolution 

Display. 
Time base: 
Power 

20 Hz to 525 MHz 
Less than 50 MV to 150 MHz 
Less than 150 MV to 500 MHz 
1.0 Hz (5 MHz range) 
10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 
7 digits 0.4" LED 
1.0 ppm TCXO 20-40°C 
12 VAC @ 250 ma 

The CT -70 breaks the price barrier on lab quality frequency counters. 

Deluxe features such as; three frequency ranges - each with pre -amplification, 

dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy- that's .0001%! The CT -70 is 

the answer to all your measurement needs, in the field, lab or ham shack. 

PRICES: 
CT -70 wired, I year warranty 
CT -70 Kit, 90 day parts war- 
ranty 
AC -1 AC adapter 
BP -1 Nicad pack + AC 
adapter/charger 

$99.95 

84.95 
3.95 

12.95 

7 DIGITS 500 MHz $7995 
PRICES: 
MINI -100 wired, I year 
warranty 
AC- Z Ac adapter for MINI - 
100 
BP -Z Nicad pack and AC 
adapter/charger 

$79.95 

3.95 

12.95 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price. The MINI -100 doesn't have the full 

frequency range or input impedance qualities found in higher price units, but 

for basic RF signal measurements, it can't be bead Accurate measurements 

can be made from I MHz all the way up to500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

desired. Add the nicad pack option and the MINI -100 makes an ideal addition 

to your tool box for "in -the -field" frequency checks and repairs. 

SPECIFICATIONS: 
Range: 
Sensitivity: 
Resolution 

Display. 
Time base: 
Power. 

I MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40°C 
5 VDC @ 200 ma 

8 DIGITS 600 MHz $I59 WIRED 
SPECIFICATIONS 
Range: 
Sensitivity. 

Resolution 

Display. 
Time base: 
Power. 

20 Hz to 600 MHz 
Less than 25 mv to 150 MHz 
Less than 150 mv to 600 MHz 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40°C 
110 VAC or 12 VDC 

The CT -50 is a versatile lab bench counter that will measure up to600 MHz 

with 8 digit precision And, one of its best features is the Receive Frequency 

Adapter, which turns the CT -50 into a digital readout for any receiver. The 

adapter is easily programmed for any receiver and a simple connection to the 

receiver's VFO is all that is required for use. Adding the receiver adapter in no 

way limits the operation of the CT -50, the adapter can be conveniently 

switched on or oft The CT -50, a counter that can work double -duty! 

PRICES: 
CT -50 wired, 1 year warranty $159.95 
CT -50 Kit, 90 day parts 
warranty 119.95 
RA -1, receiver adapter kit 14.95 
RA -1 wiredandpre-program- 
med (send copy of receiver 
schematic) 29.95 

DIGITAL MULTIMETER $99 WIRED 

PRICES: 
DM -700 wired, I year warranty 

DM -700 Kit, 90 day parts 
warranty 
AC -I, AC adaptor 
BP -3, Nicad pack +AC 
adapter/charger 
MP -1, Probe kit 

The DM -700 offers professional quality performance at a hobbyist price. 

Features include; 26 different ranges and 5 functions, all arranged in a 

convenient, easy to use format. Measurements are displayed on a large 31 
$99'95 digit, 1/2 inch LED readout with automatic decimal placement, automatic 

79.95 polarity, overrange indication and overload protection up to 1250 volts on all 

3.95 ranges, making it virtually goof -proof! The DM -700 looks great, a handsome, 

jet black, rugged ABS case with convenient retractable tilt bail makes it an 

19.95 ideal addition to any shop. 
2.95 

SPECIFICATIONS 
DC/ AC volts: I00uV to I KV, 5 ranges 
DC/AC 
current O.IuA to 2.0 Amps, 5 ranges 
Resistance: 0.1 ohms to 20 Megohms, 6 ranges 

Input 
impedance 10 Megohms, DC/AC volts 

Accuracy. 0.1% basic DC volts 

Power. 4 'C' cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 

Great for PL tones 
Multiplies by 10 or 100 
0.01 Hz resolution! 

$29.95 Kit $39.95 Wired 

ACCESSORIES 
Telescopic whip antenna - BNC plug $ 7.95 

15.95 
15.95 
12.95 
3.95 

High impedance probe, light loading 
Low pass probe, for audio measurements 
Direct probe, general purpose usage 
Tilt bail, for CT 70, 90, MINI -100 
Color burst calibration unit, calibrates counter 
against color TV signal 14.95 

r.ymat i>>a 
2575 BAIRD RD. PENFIELD, NY 14526 

t- 57 
PHONE ORDERS 

CALL 716-586-3950 

I7-RMS 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 

MHz. Small size, powered by plug transformer -included. 
Flat 25 db gain 
BNC Connectors 
Great for sniffing RF with pick-up loop 

$34.95 Kit $44.95 Wired 

Satisforrlan gua anraed - examine for I O days d not pleased 

rat rn m original form for refund Add S°o for Shipping 

ons tame ro maalrnorn of S I O. Overseas add 15°Y COD odd 

S2. Orders under $10.. add 5150 NY resldenrs add 7°e rax. 
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OPTO ELECTRONICS -DISPLAY LEDS !Mire 7400 

SN7400N .20 
SN7/01N .8 
SN7402N .8 
SN7403N .8 
5N740/N .8 
SN7/05N .29 
5374063 .35 
SN7/07N .355 

5N7408N .29 
5374093 .29 
5371103 .3 
5N7/11N .29 
5N7112N .35 
SN7413N .40 
5N7414N .69 
SN7416N .29 
5N74173 .29 
SN7420N .8 
5374213 .3 
SN7422N .45 
SN7123N .29 
SN743N .29 
SN743N .29 
5374273 .8 
SN7428N .49 
SN7430N .8 
5N7432N .29 
SN7437N .8 
5N7438N .40 
SN7439N .8 
SN7N0N .20 
SN7441N .89 
5N7442N .59 
537443N LW 
SN7444N 1.10 
537463 .89 
5374463 .79 
SN1M7N .69 
SN7448N .79 
5N7450N .20 
SN7151N .20 
SN7453N .20 
5374513 .20 
SN7459A .25 
SN7460N .20 
5N7170N .29 

SN7472N .29 
SN7473N .35 
5N7474N .3 
5N7475N .19 
SN7476N .3 
5374713 5.00 
SN7/80N .50 
SN7492N .99 
SN7483N .69 
5N7485N .89 
SN7486N .35 
SN7489N 1.75 
SN71%N .49 

SN7191N .59 
SN7492N .45 
SN7493N .45 

53719/3 .69 
SN74%N .69 
SN7496N .69 
SN7497N 3.00 
SN74100N 1.49 
SN74104N .89 
S37/IO5N .89 
SN74107N .35 
5N74109N .39 
5374116N L95 
SN74121N .39 
SN74122N .55 
SN74123N .59 
S37/133 .49 
SN7/18N .49 
SN74132N .75 
SN74136N .75 
SN74141N .99 
SN74142N 3.8 
5N741433 3.49 
SN74144N 3.49 
SN7/1/5N .79 
5N74147N 1.95 
SN741/8N 1.29 
SN74150N 1.3 
SN7415IN .69 
SN74152N .69 

5N74153N .79 
5N74154N 1.25 
SN74155N .79 

SN74156N 79 

S3741573 69 

53741603 89 
SN74161N 89 
SN74162N 89 
53741633 89 

5N7416/N 89 
5N74165N 89 
53711663 1 8 
53741673 2 79 

5371170N 1 % 
SN711nN 1% 
SN74173N 139 
5N74174N 99 
SN74I75N 89 
SN74176N 79 

5374177N 79 

SN7113N 149 
SN7/180N 79 

SN74181N 2 3 
5N7/I82N 79 

5N7/18/N 2 49 

5N741853 2 49 

53741%N 13 
5N741913 18 
$N711923 89 
SN74193N 89 
SN74194N 89 
5N74195N 69 

5N7/1963 89 

SN74197N 89 

537/198N 119 
SN74199N I49 
5374221N 13 
SN7431N 99 
5N74276N 1 95 

SP/74279N 79 

SN74263N 149 
SN7/84N 3% 
5374285N 3 95 

SN74365N 69 

53743163 69 
$N7437N 69 

SN74368N 69 
SN74390N 149 
5N7/393N 149 
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741.500 
74L501 
74L502 
74L503 
74LS01 
74L506 
74L508 
11L509 
74L510 
74LSIl 
11L512 
74LS13 
74LSR 
74LS15 
14L520 
74L53 
7/LS22 
74L526 
11L527 
11LS8 
71LS30 
74L532 
14L533 
11L537 
74L538 
74L540 
71LS42 
14LS47 
74L549 
741_549 
11L551 
74L554 
74L555 
74LS73 
74L574 
741_575 
7/L576 
71L578 
74 Ls83 
74LS85 
74L586 
7/L590 

74LS 
749592 .75 
74L593 .75 
74L595 .99 
7/L596 1.15 
7/L5107 .45 
74L5109 .45 
71L5112 .45 
74L5113 .49 
»95114 .49 
7/LS122 .89 
741_5123 1.3 
7/L518 .59 
74L518 .59 
74L0132 .99 
74L5133 .89 
74LS136 .49 
74L5138 .89 
74LS139 .89 
74L5151 .89 
74L0153 .89 
74LS154 1.75 
74LS155 .89 
74L5156 .89 
74L5157 .89 
74LS158 .89 
71L5160 1.15 
74 L5161 1.15 
74L5162 1.15 
71L5163 1.15 
74L5161 1.15 
74L5165 1.15 
74L5168 1.19 
74L5169 1.19 
7/L5170 l.% 
74LSI73 .99 
71L5174 .99 
71L5175 .99 
7/L51111 2.95 
71L51% 1.3 
74L5191 1.3 

74L5192 t 15 
71L5193 1.15 
7/L5194 1.15 
71L5195 1.15 
74LS197 1.19 
7/LS31 1.19 
7/L5210 1.49 
74L5241 1.49 
7/L5242 1.49 
71LS243 1.19 
74LS244 1.49 
741_0245 2.95 
14LS241 1.19 
74LS248 1.19 
74L5249 1.19 
74LS31 .99 
74LS253 .99 
74L581 .89 
74L5258 .69 
74LS260 .69 
74LS86 .69 
74LS273 1.95 
74LS279 .89 
7/L5283 .89 
7/L.S2% .99 
74L.5293 .99 
74L5298 1.8 
74LS352 1.29 
74L5353 1.29 
74L53% .69 
74L5366 .69 
74L5367 .69 
74LS368 .69 
74L5373 1.95 
74L5371 1.95 
74LS375 .89 
7/L5386 .69 
14L5393 2.49 
74LS399 2.49 
71L5670 2.49 
81LS95 1.% 
81L597 1.95 
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SALE 
PRICEI 

8 .w 
i .M 
x41 
2 19 
SALE 

PRICES 
L-» 
21.» 
111.89 
211.88 
2J16 
2141 
211.89 
211.18 
21116 
21516 
21496 
!1416 
2/8.16 
21198 
214.116 

21616 
2/MA 
91aM 
914/6 
21.114 

911.11 
21818 
212.16 
21996 
2,216 
21116 

Base c owe 666244..4 Lus- .1 . 212Je 

COMPUTER GRADE CAPACITORS 
015 WVDC PRICE 5810 WVOC PRICE MOD 0080 PRI E 

250 7000 60 455 CI 000O 2.16 
500 10.000 5 !.16 SAS 1.16 

1,20 
2 

99 10.0% 15 3.95 19060 6 5.95 
1,688 225 195 11.000 19 185 12.000 8 8.86 
1,169 2.95 ].005 6 t 95 1] 000 a 5.95 
5.160 4.000 I] 15.000 8.01 
2,105 79 512000 5.95 
l.í16 100 .88 11.800 10 ri úS.000 5.05 
2.216 33 196 moon fi 1.95 M 000 S.ri 
2.516 2 95 22400 ] 95 0.0109 1: 
5.881 29 2,000 4.55 7.95 
5.881 10 33 11000 I ri 995 
5.545 se á9S 73088 295 9Ó.9W 0 9.% 
5,890 IS IN MODO 115 1290% 15 10. 
9188 q 919 24 000 1Ó 2.55 160,000 0 955 

OVER 200 OTHER VALUES AVAILABLE - CALL OR WRITE FOR YOUR REQUIREMENT 

74500 .45 
74502 .45 
74503 .45 
74501 .55 
74505 .55 
74508 .50 
74509 .50 
74510 .45 
74511 .45 
74515 .45 
74520 .45 
74522 .45 
74530 .45 
74532 .55 
74538 1.8 
74540 .50 
74551 .45 
74564 .50 
74565 .50 

74574 .75 
74586 .79 
745112 .79 
745113 .79 
745114 .79 

74S 
745124 335 

745124 .69 
71513 1.19 
71513 1.75 
715138 1.3 
745139 1.35 
745140 .79 
745151 1.3 
745153 1.3 
745157 1.35 
M5158 1.3 
745160 2.95 
745174 1.59 
745175 1.59 
74518 2.% 
745191 1.% 
745195 1.95 
7451% 1.95 
745240 2.95 
745241 2.% 
745242 3.25 

715243 3.25 
745244 3.25 
71531 1.15 
745253 1.45 
745257 1.35 
745258 1.35 
745260 .79 
745280 2.95 
745287 3.8 
745288 2.75 
745373 3.49 
745374 3.49 
745387 2.95 
745471 10.% 
745472 10,95 
745473 10.95 
745474 12.95 
745475 12.95 
745570 5.95 
745571 5.95 
74550 9.95 
745573 9.95 
745940 3.15 
745941 3.15 

LOW PROFILE 
(TIN) SOCKETS 

1.24 8-49 50-100 

8 pin LP .17 .16 .15 
14 pin LP .20 .19 .18 
16 pin LP .22 .21 .20 
18 pin LP .29 .28 .27 

20 pin LP .34 .32 .30 
22 pin LP .37 .3 .35 

24 pin LP .38 .37 .36 
28 pIn LP .45 .44 .43 
3 pin LP .60 .59 .58 
40 pin LP .63 .62 .61 

SOLDERTAIL 
STANDARD (TIN) 

1-24 3-49 50-100 

14 pin ST .27 .8 .24 
16 pin ST .30 .27 .3 
18 pin ST .35 .32 .30 
24 pin ST .49 .4S .12 
28 pm ST .99 .90 .81 
3 pIn ST 1.39 1.26 L15 
A pin ST 159 1.45 930 

SOLDERTAIL(GOLD) 
STANDARD 

1-24 3-49 50.100 

8 pin SG .39 .35 .31 
14 pIn 5G .49 .05 .41 
16 pin SG .54 .49 .44 
18 pin SG .59 53 .18 
24 pIn SG .79 .75 .69 
28 pin SG 1.10 1.00 .90 
3 Pin SG 1.65 1.40 1.26 
40 pin SG 1.75 1.59 1.45 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1-24 25.49 50-100 

8 pin WW .59 .54 .49 
10 pIn WW .69 .63 .58 
I/ pIn WW .79 .73 .67 
16 pin WW .85 .77 
18 pIn WW .99 .90 
20 pin WW 1.19 1.08 
22 pIn WW 1.49 1.35 
24 pIn WW 1.39 1_26 

3 pIn WW L69 1.63 
3 pin WW 2.19 1.99 
40 pin WW 2.29 2.09 

.70 

.81 

.99 
1.23 
1.14 
1.38 
1.79 
1.89 

Part No. Function Prim 
7061PI CMOS Precision Timor 14.95 
7045EV/Kit4 Stopwatch Chlp, XTL 24.95 
7106CPL 316 Digit A/D (LCD Drive) 16.96 
7106EV/Kit IC, Circuit Board, Display 34.95 
7107CPL 305 Digit A/D (LED Drive) 15.95 
7107EV/Kit IC, Circuit Board, Display 29.95 
71I6CPL 885 Digit A/D LCD Dls. HLD. 18.95 
7117CPL 341 01911 A/D LED DIS. HLD. 17.95 
720110R Low Battery Volt Indlutor 2.3 
7205IPG CMOS LED Stopwatch/Timer 12.96 
7205EV/Kit Stopwatch Chip, XTL 19.95 
7206CJPE Tone Generator 5.15 
7206CEV/Kil4 Ton. Generator Chip, XTL 12.95 
7207A1P0 Oscillator Controller 6.50 
7207AEV/Kit Fria. Counter Chip, XTL 13.95 
72081PI Seven Decade Counter 17.95 
72091PA Clock Generator 3.95 
7215IP1 4 Func. CMOS Stopwatch CKT 13.95 
7215EV/Kit 4 Func. Stopwatch Chip, XTL 19.95 
7216AIJ1 8-D31t Unis. Counter C.A. 32.00 
7216CIJl 8-01918 Freq. Counter C.A. 3.95 
7216DIP1 8 -Digit Freq. Counter C.C. 21.95 
7217131 FDIgIt LED Up/Down Counter CA 12.95 
7217AIPI 4 -Digit LED Up/Down Counter CC 14.95 
72241PL LCD 445 Digit Up Counter DRI 11.3 
7226AIJL 8-01911 Unir. Counter 31.95 
723AEV/Kit 5 FunctIon Counter Chip, XTL 74.96 
124013E CMOS 01n Prog. TImer/Counter 4.96 
72421JA CMOS DIVide-by266 RC Timer 2.05 
72501JE CMOS BCD Prog. Timer/Counter 6.00 
73013E CMOS BCD Prog. Timer/Counter 6.3 
7565IPA CMOS 555 Timer (8 pin) 1.45 
7556IPD CMOS 556 Timer (14 pin) 2.20 
7611BCPA CMOS Op Amp Comparator SMV 2.3 
761213CPA CMOS Op Amp Ext. Cmv, 5MV 295 
7621BCPA CMOS Dual Op Amp Comp. 5MV 3.95 
763ICCPE CMOS T11 Op Amp Comp. IOMV 5.31 
7641CCP0 CMOS Good Op Amp Comp. IOMV 7.50 
7642CCP0 CMOS quad Op Amp Comp. IOMV 7.50 
7660CPA Voltagges Converter 2.95 
8038CCPD Waveform Generator 4.95 
8048CCPE Monolithic Logarithm c Amp 21.60 
8069CCG 50ppm Band -GAP Volt Ref. Diode 2.50 
8211C PA Voit Ref/Indicator 2.95 
8212CPA Voit Ref/Indicator 2.95 

11C00 .39 74C 
74CO2 .39 74C95 1.59 
74C01 .39 74C107 1.89 
11C08 .39 74C151 2.95 
110110 .39 74C154 3.95 
74C14 .75 74C157 2.3 
7/C20 .39 71C160 1.69 
74C30 .39 74C161 1.60 
74C42 1.39 74C162 1.49 
74C48 L95 74C163 1.69 
74C73 .79 74C164 1.59 
74C74 .79 74C173 1.39 
71C3 1.% 7/CI7/ 1.39 
74C86 .99 74C175 1.19 
71C89 6.95 74C192 1.69 
74C90 1.29 74C193 1.69 
74C93 1.29 74C195 1.59 

LH0002CN 6.85 
LMIOCLH 4.50 
LMIICLH 4.75 
LH0070-OH 4.% 
TL071CP .79 
TL072CP 1.39 
TL074CN 2.49 
LH0082C0 3.80 
TL082CP 1.19 
TL004CN 2.19 
LH0091CD 36.80 
LM300H .99 
LM301CN .3 
LM302H l.% 
LM304H 1.% 
LM305H .99 
LM3D7CN 45 
LM308CN 1.00 
LM309H 1.% 
LM309K 1,8 
LM310CN 1.75 
LM311/CN .90 
LM312H 2.49 
LM3I7MP 1.15 
LM317T 1.75 
LM317K 3.% 
LM318CN 1.95 
LM319N 1.% 
LM320Ki 1.35 
LM33K-12 1-3 
LM320K-15 1.3 
LM38Tó 1.8 
LM38T-12 1.25 
LM320T-15 1.3 
LM323K 5.95 
LM324N .99 
LM329DZ .65 
LM331y 3.95 
LM334Z 1.30 
LM332 1.40 
LM332 1.75 
LM337T 1.% 
LM337MP 1.15 
LM338K 6.% 
LM339N .99 
LM340Kr5 1.35 
LM310K-12 1.3 
LM340K-15 1.3 

LINEAR 
LM340Tf5 1.3 
LM3/0T-12 1.8 
LM310T-15 1.8 
LM341P-5 .75 
LM741P-12 .75 
LM3/1P-15 .75 
LM342P-5 .69 
LM312P-12 .69 
LM312P-15 .69 
LM3/8N 1.8 
LM350K 5.75 
LF31N .60 
LF353N 1.00 
LF356N 1.10 
LF356N 1.10 
LM358N L00 
LM369N 1.79 
LM370N 4.49 
LM373N 3.3 
LM377N 2.% 
LM380N 1.3 
LMBIN 1.% 
LM382N 1.79 
LM384N 1.95 
LM366N-3 1.29 
LM381N LIS 
LM389N 1.35 
LM392N .69 
LF3%N 4.00 
LM399H 5.00 
TL494CN 4.49 
TL496CP 1.75 
NESIOA 6.00 
NE629A 1.95 
NE531H 3.% 
NE536H 6.00 
NES49H 6.00 
NE544N 1.95 
NE550A 1.30 
NE5%V .39 
LM556N .99 
NE564N 3.% 
LM565N 1.8 
LM566CN l.% 
LM567V 1.8 
NE570N 4.% 

71C221 1.95 
74C240 2.8 
74C244 2.3 
74C373 2.49 
7/C374 2.59 
74C901 69 
74C903 .69 
74C911 10-95 
74C912 10.95 
74C915 1.69 
74C917 10.% 
74C922 5.49 
74C923 5.75 
74C98 7.50 
71C98 7.50 
800% .79 
80C91 .79 

LM102H .79 
LM703CN .89 
LM709N .29 
LM7ION .79 
LM7IIN .79 
LM73N .69 
LM733N 1.00 
LM739N 1.19 
LM74ICN .35 
MCI7415CG 3.00 
LM747N .79 
LMI48N .59 
LM1014N 2.75 
LM1310N 1.95 
LM1458CN .S9 

LM 143N 1.3 
LMI489N 1.3 
LMI496N 1.95 
LMIS56V 1.75 
LM1800N 2.95 
LM1871N 5.49 
LM18nN 5.49 
LM18,N9 33 
LMI889N 3.20 
LM1896N 1.75 
LM2002T 1.49 
LM2877P 2.05 
LM878P 2.3 
LM28%P-1 2.3 
LM3189N 2.95 
LM3900N .69 
LM3905CN 1.25 
LM3909N 1.15 
LM3911N 3.95 
LM3915N 3.95 
LM3916N 3.95 
RC413N 1,3 
RC1151NB 3.95 
RC4191TK 6.95 
RC1195TK 5.49 
LM4500A 3.3 
ICL80388 4.95 
LM13080N 1.29 
LM136003 1.49 
75138N 1.93 
754503 .89 
75451CN .A 
75492 .89 

CA3010H .99 
CA30I3H 2.15 
CA3023H 3.3 
CA3035H 2.49 
CA3039H 1.35 
CA3016N 1.30 
CA3059N 3.3 

CA -LINEAR 
CA3060N 3.25 
CA3080H 1.25 
CA3081N 2.00 
CA3082N 2.00 
CA71e3N 1.60 
CA3086N .85 

CA3089N 3.75 
CA3096N 3.95 
CA3130H 1.39 
CA3140H 1.25 
CA3160H 1.25 
CA3401N .59 
CA3600N 3.50 

C 04000 .39 
C 04001 .39 
C D4002 .39 
CD4006 1.19 
C04007 .2S 
C04009 .49 
C01010 .49 
CD4011 .3 
C04012 .3 
CD4013 .49 
C 04014 1.39 
C04015 1.19 
C D4016 .59 
C D4017 1.19 
CD40» .99 
C 04019 .49 
C04020 1.19 
C 04021 1.39 
C04022 1.19 
C 04023 .29 
C04024 .79 
00403 .23 
C0403 2.95 
C04027 .69 
C 04412 .89 
CD408 1.49 
CD4030 .49 
CD4031 3.49 

`CD103 .99 
C D00/0 1.49 

CD-CMOS 
CD1011 1.49 
C04042 .99 
CD/043 .89 
C 04044 .89 
C 0406 1.79 
CD4047 2.50 
CD1048 1.35 
C04049 .49 
CD4060 .69 
C04051 1.19 
C04052 1.19 
C04053 1.19 
C04056 2.95 
C04059 9.95 
C04060 1.49 
C04066 .79 
C040ú8 .39 
C 04059 .45 
CD4070 .55 
C04071 .49 
C 04072 .49 
CD4073 .39 
C04075 .39 
C040% 1.39 
C D4078 .55 
CD4%1 .39 
C04002 .39 
C D/033 .99 

CD 4098 2.49 
C01506 .75 
C 0450 .99 
C04508 3% 
C 04510 1.39 
C04511 1.29 
C04512 1.49 
Cá514 3% 
C01515 2.95 
C04516 1.49 
CD0518 1.79 
CD4519 .89 
C0458 1.29 
CD4526 1.79 
C04528 1.79 
C04529 1.95 
C04513 2.79 
C 04562 11.95 
CD/566 2.79 
C04583 2.49 
C04584 .75 
C0473 1.95 
CD/714 l.% 
MC1M09 1735 
MC14410 18.95 
MC14411 15.95 
MC14412 15.95 
MC14419 7.95 
MC14433 15.95 
MC14538 2.49 
MC14511 1.95 

ealJUMPER AND CABLE ASSEMBLIES 
STANDARD DIP JUMPERS 

All lumpen u9. OM prol;le dip plug with he6Yy duty 
Pml e0 rel10.na eiconrlMt.Pphnnoll.. 

D 5I4I 
NI4; 
031.3 
03141.14 

n a.14 su 
wisi 
ON. 
03.1.18 
w192u 
mlasu 

0434-2 
oII+l 

DM`I 24 

D.2 24 924176 24 

9241%.12 
9241%.24 
934102.38 
9.199+2 
9.109. 
9.100.36 
9.112.12 
924112.24 
0341 exas 
2.11912 
924116.. 
92411938 
92412212 
9.122.. 

9Tí2636 

2 29 

O 3401 
501 

0.140-140 
O 340340 
0.03-40 

924132 13 

924132 24 

82413234 
924136 12 

924136 24 

92.118 36 

40 un... 
40 

tle.nd 

10 32' 

629 
6 21 

7 59 

10. 
11 88 
12 79 

STANDARD DB25 SERIES CABLES 
Now you on on. DE121 P or S conn0ton volts the 

wbl.nS 
4330 to lit yeux 4pCIÍC41iOn. Goose hem 

310 flot ubI m 4.10eí 1.910,. 

STANDARD CABLES 

Hl Ne. CAk 241011 CwN100p54 19l89 

O 02601 4 feet 1 D11125P 8 9%a 
O 82654 415.1 1.08250 104689. 
01335244 4 15.1 2.0626P 1621644 

0825P46 4 lot I 325P/1-DB255 17.96M. 

O 826595 teet 2 D61256 1016... 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 8% Sa es Tao 
Postage - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 

Spec Sheets - 25e 
Send 88e Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 

M2.1 Omer Vacuomes Wmldwme ámeco 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
6/82 PHONE ORDERS WELCOME - (415) 592.8097 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

Value 1-9 10-99 100. Value 19 10-99 1005 
30 pr .os ,06 .% 

47 Pf .08 .06 .% 
100 Pf .08 .06 .05 

4770 01 .08 .06 .m 

.001011100 
VOLT MYLAR 

.12 .10 .07 

.00047037 .12 .112 0 .07 
,01mí .12 .10 .07 

.000901 ,A ,W .45 

.0101yy7F 

F .Oa8 .% . 

.05 
15 

12253F .09 .07 .% 
.047(4F .09 .07 .06 
.1µF .15 .12 .10 

ILLMC 
.13 

APACI3ORS 
.11 .01 

Á/7m/ .21 .17 .13 

;2m1 .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 
1/35V .39 .34 .2) 1.5/3V .41 .37 .29 

.15/35V .39 .34 .29 2.2/35V .51 .45 .34 

.22/35V .39 .34 .8 3.3/8V .53 .47 .37 
33/35V .33 
.47 

34 
/35V .39 .34 .S 6 6. /28V -» -69 -S 

66/3 V .39 .34 .29 15/25V 1.39 1.3 .% .68/35V 
.0/35V .3 .31 .8 22/5V .79 .69 .% 
MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 199 100-499 500+ Radial 199 100-499 500+ 
47/50V .16 .14 .10 .47/25V 15 .13 .12 

1.0/50V .19 .16 .12 .47/50V 16 .14 .13 
3.3/50V .17 .16 .11 1.0/16V 15 .13 .12 
4.7/25V .18 .15 .11 16 .14 .13 

10/25V .18 .15 .11 LO/10V 17 .15 .11 
10/50V .19 .16 .12 4.7/í6V 15 .0 .22 
22/25V .19 .16 .12 4.7/3V 16 .14 .13 
22/50V .24 .8 .11 4.7/50V 17 .15 .14 
47/25V .8 .21 .19 10 6V 15 .D .12 
47290V .29 .3 .23 í0/26v 16 .14 .13 
100/25V .28 .24 .22 10/50V 17 .15 .14 
103/50V .41 .37 .34 47/50V 26 .21 .19 
220/3V .39 .34 .33 100/16V 21 .17 .14 
23/50V .49 .45 Al 100/25V 3 .23 .21 
470/75V .54 .49 .45 102/50V 37 .34 .31 
1000/16 V .79 .69 .61 220/16V 3 .21 .19 

2203/16V .89470/25V .69 0»/8V 35 .31 .27 

www.americanradiohistory.com



UTIC 

MINI STEREO 
AM/FM RECEIVER 

WITH HEADPHONES 

For Joggers, Cyclists, 
Skaters & Sports Events! 

FEATURES: Lightweight headphones. Left/right 
balance control. Full fidelity stereo sound. Addi- 
tional black soft carrying case & shoulder strap. Belt 
clip (hands free). Operates on 3 AA cell batteries (not 
incl.). Compact size: 3%" x 4%" x 1". Wt. 6 oz. 

Model 2830 List Price $89.95 $34.95 

SPEAKERS 

1 

Pane A0201 1.25 .99 
21/2" Round -8 Ohm 

.25 Watt (4" Leads) 
Size: 2%" x %" 

1 2-9 

Pane SF -25016 1.39 1.25 
21/2" Square - 16 Ohm 

.25 Watt (4 mount- holes) 
Large Ceramic Magnet 

Size: 2%" x 2%" x %" 

M National Semiconductor 

RAM SALE 
STATIC RAMS 

MM2114N-2 4K)200NS) $2.49 each 
18 EACH 518.95/10t) 1100 EACH $185.95/100 
MM2114N.2L 4K COONS) Low Power $2.95 each 
(8 EACH 519.951104 (1 EACH 225.00/ío0 
MM2147N 4K )70NS) $4.95 each 
(8 EACH 534.951101) (100 EACH 5419.95/101) 

MM8118P-4 16K (2200NS) .............. $14.95 each 
(8 EACH $99.95801) (1 EACH 51195.00/1ot) 

DYNAMIC RAMS 
MM4164N-20 64K )200NS) $14.95 each 
(8 EACH 599.951101) (100 EACH 51195.00/ío0 
MM5290N1116K 

liSO00 NH)$4116 
$2.95 each 

(8 

MM5290Ñ-4 16K (250NS) 4116 $1.95 each 
18 EACH 514.95/100 (100 each 175.00/1o0 

MICROPROCESSOR COMPONENTS 
8080A/8080A SUPPORT DEVICES 

NS4545A CPU 
041212 4.811 Input/Output 
DP8214 Priority Interrupt Control 

41216 BFDirectlonal Bus Driver 
DP8224 Clock Generator/Driver 

PUS6 Bus Drlver 
PpM System Controller/But Driver 

OPpM System Controller 
INS., I/O Expander for Y Series 
In5a2M Asynchronous Comm. Element 
041231 a, Comm, I/O (USART) 
DPaa 
DP8235 q. Peripheral I/O Val) 
056251 os OMA control 
O412ä Pro). Interrupt Contra 
0.275 

Pm9. 
CRT Controller 

9 & Keyboard/Display Interface 
041303 System Timing Element 

s-Bn e-mramonI ReeNer. 
04197 &Bit BI-Dlrec(en.l Receiver 
0Pa08 9-1311 BI.Olactlonal Resolver 
DP8310 MI.! Peripheral ver 
DP8311 Octal Latch. Peripheral Driver - 6800/6800 SUPPORT DEVICES - 
MC6eo MPU 7.95 

VC6801CP Nall with Clock 
anp 

RAM 14.5 
VCM10API I126aStrno RAM 4.96 

V 06521 pripharei inter. Adapt IMES.) 7.49 

MC6828 P,I4rey interrupt Controller 17.55 

MC6WlJ 10240&110ticcsrROM 24.45 

MC6850 Asynchronous Comm. Adapter 6.96 
MC652 Synchronous Sonal Date Adeper aä 
MC6eo 0603.9 Digital MOOEM 

EPROM Erasing Lamp 

Erases 2708, 2716, 1702A, 5203U, 52040, etc. 
Erases up to 4 chips within 20 minutes. 
Maintains constant exposure distance of one inch. 
Special conductive foam liner eliminates static build-up. 
Built -In safety lock to prevent UV exposure. 
Compact - only 7-5/8" x 2-7/8" x 2" 
Complete with holding tray for 4 chips. 

UVS-11EL Replacement Bulb $16.95 

UVS-11E $79.95 

JS -5K 
JS -100K 
JVC-40 

JOYSTICKS 

5K Linear Taper Pots $5.25 
100K Linear Taper Pots $4.95 
40K 121 Video Controller in case . . $4.95 

10.96 

5606862 2eo6e Modulator 12.45 

MC6eoA Du. /Mate Bus. Trang(MC8T451 2.95 

MICROPROCESSOR CHIPS 
zoo DISC) CPU (5645356020) 12.Na 11.95 

243A1790-11 CPU IMKe1N-1 MMHCI 13.5 
0051102 CPU 29.95 

2550 MPH 1.95 
05619015000 CPU -4-B t Slice (Cont. Temp. orde) 19.45 

MCS6502 MPU w/C ock (OK Bytes Memory) 11.5 
55I3.35N4 MPU-8-2111 (WHO 35 
Ne0aN4 CPU -503 i.R lt(IBeyles RAM) 9.5 
81.11,016-681.11,016-6Iv CPU us Bytes RAM) N.% 
N 7 CPU-64 Bytes RAM 24.95 

NSEPIN CPU w/Basic Micro Interpreter 29.96 

PIOp U 9.5 

T V59900JL 17-16.1211 9.. 
117388.1 30 Tuna Musical MPU Chip - - - . S.8$ I 

SHIFT REGISTERS 
5656511-1 Dual 25.41t Dynamic 
565690395 Dual 5óe1! Dynan. 
611.50695 Dual 100-81t Static 
6.51014 Dual .2111 Accumulator 

51Ia1N 2342111 Dynamic 
MM5013N ION-BI Oynamic/Accumulator 
MUSOS SA/6I2-- Bit Dynamic 
MM.031N Octal 11681t MM.. Octal 10-19It 
1501v(1101Á) 102481- Dynamic 
91. 140 34.11It Stem 
SO. Dual 131-191t Stale 
252V SISBII Dynamic 
156150 Fla (Dual.) 

DCIy0P 

MC14AL7 
MClwla 
AF1061CN 
AF121-ICJ 
AFI22-ICJ 
LMncH 

50 

.ä 
50 

2.95 
1.95 
1,5 

9. 

9.95. 

1.95 
3.95 

2.95 

6.95 

DATA ACQUISITION 
Mostek OC/DC Convert. 45V to 9V 0.5 
Floppy O. 0.29 AMP System 4.95 
&Bit 0/A Converter (DAW07LCN1 4.95 
aalt D/A Ccnvener LCN) 55 
UMW,. Active Filter., 

2.5% 

2.93 5.95 
To. Touch Tone Low Bane Filler 19.95 

Touch Tone High Band Filter 1395 
Super Oeln Op Amp 1.15 

LMAIZ Constant Current Source 1.7 
Lka3132 Temperature Transducer Le 
LF9416 JFET Input Op 0.113 2.8 
LF94161 S.mple a Meld Amplifiers x. 
LM3NH TarT113. Comp- Proc. Ref. smonuce 5.50 

ADCOSILCN &Bit A/D Converter 11 LSB) x.95 
DAc0806LCM4.B110/A Converter lore%Lin.) 2.25 

DATA ACQUISITION (CONTINUEDI- 
AOC(49CCN &BIO A/D Converter (4.Ch. Mu01.1 5.25 

A0C217CCN 2-211t A/D Converter (14Ch. Muni.) 105 
DACIOMLCN 1óB1, DIA Cony. M icro. Comp. (0.95%)13.95 
DACI09LCN 10-eltD/AConc Ica. Comp. 10.2031/95 
DACIO8OLCN DAM D/A Cola,,nwrter (005% Lin.) s.a9 

onto: .0N 1091t 0/A Converter (010% Lln.) 695 
DACIIZILCN 12-13ltO/A Convener 10.203 Lind 9.96 

CDIOSIN {Channel Mulnpl6er 1.19 

AT -5-1013 3045 BAUD UART 6.95 

RAM'S 
1101 256=1 slam Lag 

1024x1 Dynamic .99 

2101 (8101) 8631 Static 3.95 

2102 1024=1 static 1.5 
21152 Iaaxl Stolle 1.95 

2111 011111 25604 Manc 195 
2112 25684 Static MOS 4. 
201 ION=. Static 2.25 
2111E 10N845tat1<eons Low Power 220 
2111-2 0 09 Static 20n8 2.49 
2114E-2 10404 Static 207Ins Low Power 2.95 
745200 25561 Static 6.95 
4185-4IUP04161 16K Dynamic east (MMS9034) 1.5 
4154N-3 MK Dynamic 20Ons 1435 
5656214174 409681 Fail Nna 4.95 
5101 256=4 Ste lc 7.95 
5656561 I0111=1 Dynamic Fully Decoded ,99 

56565662 tool Dynamic ,49 

MMSmO 1045x1 Dynamic 4,95 
1.11.152.014.2290N.2N.2 (4116) 1622 Dynamic 15451-31 2,95 
94,494,452983-. 8 J-45 Dyn, Bolls (lower N of 84615290.11 1.95 
95526116-4 16K (itA) Static Zens 1I.95 
56525 M Bit RAM (16640C) 103 

UP0414/MK4L43 4K Dynamic n -ein 9.96 
TM00014.8NL 40 Static 9.96 
TMS498 102484 Static 9.95 

PROMS/EPROMS 
1702A 2K UV Erase. PROM 5.. 
2701 845 EPROM 2.95 

TMSAU ISKaA EPROM 14V 05v, 12V) 9.5 
21O1ntat(r56)TI 16K EPROM (Single 6V) {96 
2737/ate TI 3245 EPROM 11.96 

298 8K EPROM (IMni) (Single yea 7.49 

2940 MK EPROM (Heaven H3462731 49.5 
5303 tee PROM 24.5 
e513(745131) 3238 PROM (Open Collector) 3.95 

850115 4096 Bipolar PROM 1x.5 
MS1277432581 3208 bl-State Bipolar PROM 3.96 
11.186 BK PROM 16.5 - Over A Mom PROMS List.n Our Ca..- 

ROM'S 
2513(2141 Cremate. oemeetor (Upper Cesa) 2.95 

231313211 character Generator (Lower Casa) 0.05 

NMOS READ ONLY MEMORIES 
MCMä110P 295x91 ASCII snl(101 *Aimee 13.50 

23 MCm6NOP 1947 Meth 300,001 { Picture I3.50 
1+1046615041 Mara Alone. Centre, Char, Gen. 13.90 

MICROPROCESSOR MANUALS 
MzA U 

Mser 

Manual 1,50 

Ai -COPIER sar anual 1.50 

2eo UM. Manual 5.50 

SPECIAL FUNCTION 
D50e5Cel Duel M05 Clock Driver DMZ) 3.50 
O SAACN Dual MOs Clock miler 9M11 1 e 
INS17/161J Floppy DIsa Controller N.5 
INS65161 Communication 0110 19.5 
2424ä161N 
4M581NN 
COMM 

Microprocessor Reel Time Clock se 
MI<r00rocaasar Competing crock 11.95 
MlcrocontrMler with WONII RAM 6.95 

7-W Direct LEO Drive 
COMM. Ml opa with 14.0135 RAM 7.49 

a D1,20ket LED Drive w/N Butt Int. 
0041471. 9 -Se -VAC Fluor. Driver (»AM pk9.1 3.9 

TELEPHONE/KEYBOARD CHIPS - 
AT -5-9150 Push Button Teeonore Dialer 14.95 

AT -{AA Repertory Olear 1x.5 
AT3.95fp CMOS Clock 0.....lor 1.95 

Keyboard Encoder IM k.y0) 11.95 
HDOeiS Keyboard Encone 156 keys 

144-982 rd Ende ca cor 116 kcal 
744123 Keyboard Encoder Ise keys) 5.5 

565314520 Pun Button Pulsa Dtalr 1.06 

6156 920 5749 ./120 -Key Sena Oeybo e Encoder 15 

BOOKS 
National Semiconductor - Intersil - Intel 

30001 National CMOS Data Book 16.95 
1840 pages/ 74C, CD/OW, and A/D COMM. 

30002 Nad4nai Interface Date Book 06.95 
(704 paged DP, DS8000, DS3800, DS79000, etc. 

30003 National Linear Data Book 811.95 
11318 pages/ LM. LF, ADC, DAC, LH Sans 

30004 National Sene80- Board Level Computer(22/pegs) 0.95 
30005 Neden.l TTL Logic Date Book 08.95 

1924 pages/ 74w,LS,L,H,S. and DMtì800 Sens 

30006 Above (3) 30001,3,5 as set $24.95/lot 
010400 Intel Component Data Catalog 814.95 

Full date sheets for Inters produce incl. memo y devices. 
microproc205410 

Intel Peripheral 
peripherals products 

()mein Handbook 
11320 pages) 

$9.96 
Full den sheets. ape'. none for Intel pe rPheel 4.0ìs 
components 1644 pages) 

nand DC Wall Transformers 
With Universal Plug and 

9V Battery Snap 
Selectivevoltages: 6,9,12VDC. 
Polarity selection (.l-). six -loot 
Ilne from adapter to plugs - six. 
inch Ilne from adapter to battery 
snap. 120VlOOHz. 300mA. 

Pan No. Input Output Price 
AC 250 117VI80H2 12VAC 250c,A $3.95 
AC 500 117V/60Hz 12VAC 50omA 54.95 
AC1000 117V/80H2 12VAC 1 amp $5.95 
AC1700 117V/60Hz 9VAC 1.7 amp $3.95 
DC 800 120V/60Hz BVDC 400mA (batt. charger) $1.95 
DC8912 (above) 120V/6OHz 8 912VDC 300mA $9.95 
DV9200 1110)0014 

8,9, 
4 9c 200mA 53.25 

DC900 120V/60Hz 9VDC 5001rA 53.95 
O 01208 120V/60Hz 12VDC 3OCmA $2.95 

CONNECTORS 

DB25P O -Subminiature Plug 52.95 
DB25S D -Subminiature Socket $3.50 
D20418-2 Screw Lock Hdwr.)2) DB25S/P 2/$.99 
0951226 Cover for DB25P/S $1.75 
22/44SE P.C. Edge (22/44 Pin) $2.95 
0088/U BNC Plug $1.79 
UG89/U BNC Jack $3.79 
UG175/U UHF Adapter $ .49 
S0239 UHF Panel Recp $1.29 
PL258 UHF Adapter $1.60 
PL259 UHF Plug $1.60 
UG260/U BNC Plug $1.79 
UG1094/U BNC Bulkhead Rece. $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS.80 System to 18K 
Kit cornea complete with: 

8 ea. MM5290 (UP041614118) 18K Dyn. Rem (ens) 
Documentation for conversion 

TRS-16K2 150ns 19.95 
TRS-18453 200na 16.95 
TRS-18K4 250ns 14.95 

Pon Ne. PA. 

EECO Rocker DIP Switch - "Mini-DIpTe" 2400 Series 
THE MOST UNIQUE DIP SWITCH AVAILABLE! 
MINI'OIP Is designed to retool) all major brands of Olp 0000622 Unique features Induce comp 

red 008gn Io prevent moken9l ac19t100 and gold sell -wiping Contact. 00-plMe housing and 
prase ermine prevent c niaminatmn 2.10 station Fenn "A" and 1-5 29)10n Form "C." 

Termle9 en .100 e .300 (2.51. 7,62) alien PCB or dip sacker m000tale P.50ha 
clenln0/wipn0 adret Sloe old coned Toni sel and honors Sel 

Codlguralen Socket Prie Pon Na. Pam. Cenligumlen Souse Prie 
2400-2 2 12 

2400-3 3 123 
1400-4 4 1234 
2400-91100 ABCB 
2400-50 6 C54321 

e It .19 - 10/ 0.95 2400-6 6 123456 14 pin 1.09 - 10/ 9.95 
6 pin 89 - 10/ 7.95 3400-1 7 1234567 14 pin 1.19 - 10/10.95 
a pin .99 - 10/ 8.95 2400-4 8 12345618 16 pin 1.29 - 10/11.95 
B en 99 - 10/ 8.95 2430-9 9 123456789 18 pin 1.30 - 10/12.05 

14 pin 1.09 - 10/ 9.95 2400.10 10 0123458789 20 pin 1.49 - 10/13.05 

Datanectics 74 -Key Keyboard 
Uses EA 20134 Chip (Electronic Anaya). Size: 18'50"L x 53"W x 

1318"H. While, black, blue, grey key capa. (No Data Sheet) - 
Part No. KB354 $29.95 ea. 

MUFFIN® FAN 
dependable, low awl, lerge.t selling 

an for ecmmaclal 00011n8 spplleslloe5. 
105cim free alr dellvery 
4.88" sq. x 1.50" depth. Weight . 17 07. 
agouaucal rating es low 0014C-38 

than 10 yrs. cont. duty at 10°C 

eéiñiißtl mé o 70°C 
UC6ÁL alapprovelow carddec recognized & 

1159, 50110H; 14 Wate, 1060/m - 
Ultrasonlcelly cleaned $ feared. 

MU2A1 . . . . $9.95 ea. 

JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FEATURES: 

Adjustable regulated power {uppl iea, 
pos. and neg. 1.2VDC to 15VDC. 
Power Output (each supply): 
5VDC ® 500mA, 10VDC fiP 75OmA, 
12VDC Si 500mA, and 
1SVDCdi 175mA. 
Two, 3 -terminal ads. IC regulators 
with thermal Overload protection. 
Meet sink regulator cooling 
LED "on" Indicator 
Printed Board Construction 
120VAC Input 
Size: 3.1/2"w x 5.1/16"L x 2"H 

JE215 Adj. Dual Power Supply Kit (as shown) .. $24.95 
(Picture not shown but aim ilsr In construction to above) 
JE200 Reg. Power Supply Kit 15VDC lampl - $14.95 

JE205 Adapter Brd. Ito JE200) 25,19 & 012V. $12.95 
JE210 Var. Pwr. Sply. K it. 5.15VDC, tol.5amp. $19.95 

GRAB BAG 
SPECIALS 

CAPACITORS 

.e.a.. 
eft,, 

08110 100 piece. 8060915109 Car 
000,0, SMII., Wheel., Motors $9.95 

RESISTORS 

234 

della a E,r0.1UIT pyi sae 
INTEGRATED CIRCUITS 

TL IMJI0 

4.00 0.103 

6814 

62150 

08157 

08168 

1811320, 1310. 

-=; 
.. 4.00 

Pc....dve Veep. liaedalan 170-6e.1 

owesc.r:: «:.YIen 11.M.1 rem 

011130 M.. Amon. NU 400 
6.113 Op á wwnOs45I e.s 

-LEDS LAMPS - READOUTS 
08110 100 N. 4ovie LE. trolon Prsl. MAO 

40 8..11E4 New Lvov Lamp. ZOO 

Omen.LEOS to p. - u. end rpm. 
em 081.3 

08135 

00136 

POTENTIOMETERS 

100 

.00 
law ..m, 45 15A.na 1/1 2.00 

1.0 Soc. 11.1314/1.11.1.81 

Nola 

100 
500 /2.1 newt 

N.we w.m,"SWITCHES 
600 

leaó": 
00 ;.""" 21. 

Wee 
tub 

05 
HARDWARE 

011113. 

12.3 
08111 

83.3 

300 w.901. lum 00 

rrr- 
0111.8 WO pa mg« 

3 00 

MISCELLANEOUS 

0813. 
011134 

3.0 

100 

gg 

IMAMS'1t>a 

Micro Switch 69 -Key Keyboard 
Uses AMI SW2035014 Chip. Size: 16310"0 x 51/4"W x 1-518"H Metal 
Frame. Light 5 dark grey key ceps (No Dala Sheet) 

Part No. KB69SD12.2 $19.95 ea. 

Boschert Multi -Voltage Power Supply 
5VDC, 12VDC and 24VDC 

FEATURES: Ho)ta es':5VDC ./ 253mps, 12VDC 22 4amps,a24VDC a 
Pam Reg. Load: +58 out _ 1%, 12 & 248 out 5% (26100% 
load). ó4.1001t. & overcurr. protection. 115 or 230VAC Input. WI. 4113e. 
Size: 4.95" x 2.50" x 15.00" 
-Total average output shell not exceed 200 watts. 
General Description: The "aoachen" Power Supply a riglnelly 
designed for application with ITT Advance Terminal Controller (ATC). 
Toro open frame switching power 

Rpllymevides 
user with high - 

size p oovides ve satiÑy mr m unting Into 01001 onic enclosures Each 
supply has 5 threaded fasteners (pram nut type) for mounting. 
Specification requirements to be used with ATC enclosed. 

Part No. 200-3010 ............ $69.95 each - MANY OTHERS AVAILABLE WRITE FOR INFORMATION - 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 5% Sales Tax 
Postage - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 

6/82 

Spec Sheets - 250 
Send 88e Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 

Mail Order Electronics Worldwide ameco 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME - (415) 592-8097 

JE600 
Hexadecimal 
Encoder Kit 

FULL 8 -BIT 
LATCHED OUTPUT 
19 -KEY KEYBOARD 

The JE800 Encoder Keybdard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8 -bit microprocessor 
or 8 -bit memory circuits. Three additional key. are pro- 
vided for user operations with one having a blaable 
output avallable. The outputa ere latched and monitored 
with 9 LED readout.. Also Included isa key entry strobe. 
Feature.: Full 843i1 latched output for mlcroprousaor 
use. Three user -defina keys with one being bistable 
operetlon. Debounca circuit provided for ell 19 key.. 
9 LED readout. to verify mntrb o, Ee.y Interfacing with 
tendard 18 -pin IC connector. Only +5VDC required 
for operation. Size: aye"H x 814"W x 814"D 

JE600/DTE-HK ai pf/cëu:eá ábDnve) $99.95 

JE600 Kit äc äo;7-áäCZnts igócá5'e) $59.95 
K19 19 -Key Keyboard (Keyboard only) ... . $14.95 
DTE-HK (oase only -3W"Hx81/4"Wx844nD) $44.95 

CIRCLE 56 ON FREE INFORMATION CARD 115 

www.americanradiohistory.com



A. G. MICRO 
STATIC RAM 

21L02-1KX1 250 n.s. 
Low Power 95 

2114L-3 1KX4 300 n.s. 
Low Power .... 2.75 8/17.95 

HM6116P-4-2KX8 + 5v-200 n.a 
CMOS Low Power 2716 
Style Pin Out 11.50 

8/79.95 

TMM2016-2KX8 u 5v-NMOS 
200 n.s. - 2716 Style Pin 
Out 11.50 8/79.95 

MK4104J-4 25ONS 
4K : 1 STATIC 18 PIN CERAMIC 

Computer Mfg. Surplus. PRIME. Fully 
Static. Easy to Use. Has Same Pln Out 
as TMS4044, but slightly different 
timing. With Specs. (Mostek) 

8 for 12.00 32 for 39.95 

VERY LOW POWER! 

DYNAMIC RAM 

5280N-5 (2107B-4 TMS4060) 

4KX1 22 Pln 8/3.95 

4027-4KX1-250 n.s. 1.75 

4116-16KX1-300 n.s. 8/12.95 

4116-16KX1-200 n.s. 8/15.95 

4164- +5v 64K . . . . 12.95 8/79.95 

18 Pin 
20 Pin 7/1.00 
24 Pin 6/1.00 
28 Pin 611.00 
40 Pin 5/1.00 
Buy $10 Get $1.00 

FREE CHOICE 

P. 0. Box 280298 Dallas, Texas 75228 
(214) 271-5546 

Visa MasterCard American Express 

SOCKETS 

Low Profile Solder 
8 Pin 13/1.00 

14 Pin 10/1.00 
16 Pin 8/1.00 

8/1.00 

VOLTAGE REGULATOR 
7905 99 7805 .99 
7912 .99 7812 .99 
7915 .99 7815 .99 
7924 .99 7824 .99 
LM317T - To 220 1.75 

3.95 3/10.00 
3.95 3/10.00 

LM323K--5v-3A. To -3 
LAS 1412--12v-3A To -3 

CPU 
8035 6.95 

8039 7.95 

8748 Intel 15.95 

MISCELLANEOUS 
TR1602-UART same as 

AY5-1013 1.99 
IM6402-t5v High speed 

UART-AY5-1013 
pin out 2.00 

AY3-8910-Sound Chip with 60 
page data manual 12.95 

82S123 -32X8 Tri State Bi polar 
PROM 3.99 

4.916MHZ Baud Rate 
Crystal 1.99 

1771 Single Density Floppy 
Disc Controller 22.50 

1791 Double Density FDC 29.95 
DM8131 6 Bit Unified Bus 

Comparator 2.99 
8 Pin Dip Jumpers 3/1.00 
82S129 Tri State B1 Polar 

Prom SPECIAL 2.59 

LSOO 

LSO2 

LSO4 

L505 

LSO8 

LS10 

LS14 

LS20 

LS27 

LS30 

LS32 

LS42 

LS74 

LS85 

LS86 

LS90 

LS109 

LS123 

74LS 
.24 LS125 

.24 LS138 

.24 LS139 

.24 LS151 

.24 LS153 

.24 LS154 

.89 LS157 

.24 LS161 

.24 LS164 

.24 LS166 

.36 LS175 

.49 LS181 

.44 LS192 

.95 LS193 

.39 LS221 

.69 LS240 

.39 LS241 

.99 LS242 

.95 

.79 

.79 

.79 

.79 

1.75 

.79 

.99 

.99 

.99 

.89 

1.99 

.89 

.89 

1.10 

.99 

.99 

1.49 

EPROM 

LS243 

LS244 

LS245 

LS257 

LS266 

LS283 

LS290 

LS293 

LS298 

LS367 

LS368 

LS373 

LS374 

LS375 

LS377 

LS390 

LS393 

LS399 

-N 

1.49 

.99 

1.95 

.79 

.59 

.99 

.99 

1.75 

.89 

.79 

.79 

.99 

1.49 

1.19 

1.49 

1.19 

1.19 

.99 

1702A 256%8 1 us 2.50 

2708 1KX8 450 n.s 2.95 

27A08 1KX8 350 n.s. 3.95 

2716 2KX8+5v 450 n.s. 5.95 
(Buy 2 Get 1 FREE. This month only.) 

2716-1 2KX8t5v 350 n.s. 9.95 
27' 4KX8 450 n.s. Intel Pin Out 9.95 

2532 41(08 450 n.s. T.I. Pin Out 9.95 

2732A-3 4K x 8 350 n.a. 

Intel Pin Out Low Power 12.95 

Z80 
2804-4MHZ CPU 
Z80P10 - Parallel 
Z8OS10/O Chan. Ser. 
Z804 910/0 .. 
Z80DMA-DMA 

Controllar 
280 2.5 MHZ CPU 

895 
5.95 

24.95 

29.95 

9.95 
4.95 

ALL OR WRITE FOR PRICES ON CMOS-8080 BIT SLICE - TTL - 74S - CRYSTALS - DIP SWITCHES 
TERMS. Add St 50 postage, we pay balance. Orden over 550.00 add 85< for insurance. No C.O.D. Texas Res. add 5 Tax. 90 Day Money Back Guarantee on 
all ,tams. All Items sublect to poor sale. Paces sublect to change w,thout nonce. Foreign order U.S. funds only. We cannot ship to Mexico. Countries other 
than Canada. add S3.50 sh,pp,ng and handling. 

FREE Flyer! IC's, resistors, capacitors, jacks, 
etc.. plus SSM Music Synthesizer IC's. Sanyo 
power amp modules, Reticon Analog delay IC's, 
Osborne/McGraw Hill computer books and 
more! PGS ELECTRONICS, P.O. Box 749-B 
Terre Haute, IN 47808 

INTERESTING and easy to build electronic hob- 
by projects, from telephone bug to musical syn- 
thesizer. For more info., write to SPACE TECH, 
1120 E. Algonquin Rd.. Suite 2C, Schaumburg, IL 
60195 

ANYTHING electronic located fast. Reliable ser- 
vice, details $1. SASE. W.K.M., 212 N. Milton 
Ave., Baltimore, MD 21224 

SCHEMATICS for old radios. Send $1.50 and 
SASE to M. RYAN, Bingham Road, Cyclone, PA 
16726 

1 

30 CHANNEL 
Irstllll>r CABLE TV # ® 5oFE0K CONVERTER 

A11pp51 AG 

-ER No. 171AE047 FREE: 96 PAGE E'TIC10' ROUTE 9N, UNUSUAL 
PARTS 

PLATTSBURGH, N.Y. 12901 ELECTRONIC 
Tel.: (518) 561-8700. IOEAS CATALOG 

MICRO- 
VIDEO II Micro -Wave Parabolic Antenna 

26 D 8 Gam 
Advanced Down Converter 
Power Supply Included 
Low -Loss Coaxial Cables 
Complete - Ready To Install 

VIDEO RESEARCH 
P.O. Boa 19462 

Louisville, KY 40219 
For Order Only (800) 626-5533 
For Information (502) 969-4127 

Cab ¢ Con.pfl2 $aie'.Iiie SysiPms I"IOCF 
Seni 57 SO Fol CCmpleie 241I05 

VIDEO DISCOUN 
W TEKNIKA WIRELESS 

REMOTE CONTROL 
TV TUNER 

$110.00.. 
REMOTE TV 
CONVERTER 

Wireless Remote Control 
40 Channels 4 or more 

sei 

139.95 ea 125.00 ea. 

36 CHANNEL UP 
CONVERTER FOR TV 
8 VTR Cable VHF to UHF 
Model V5738 

1-3 pieces$29.95ea 

4 pieces & up $24.95.. 

-- 
Model 6301 

Model CTC5R 

VIDEO SWITCHER 

Model V 4801 $29.95 ea 
Flip a switch towatch a program on 
any channel, while simultaneously 
recording a program on any cable 
or pay TV channel - or vice versa 
Plus, you can use your recorder's 
programming feature to record TV 
programs while you're away. 

VIDEO CONTROL CENTER 

ModelV 4802 $39.95 ea 
Provides remote control access of 
all your Video, TV or Cable imputs 
to your TV set or Big Screen TV 
from one convenient location by 
merely flipping a switch. 

FORDHAM 
n lin Frminaa.I- Y. 

COAXIALSWITCHING FOR 
TV VIDEO CASSETTE 
RECORDERS 
Model AB -370 $6.95 ea. 
3 -position coaxial 
push-button swath 

po 

j3 iìe 
111, 

$-i9venst / 

COAX AB SWITCHES 

Model AB -27 $2.95 ea 
Imput 75 ohm. Output: 75 ohm. 

Model AB -28 $2.95ea Model AB -29$2.95 
Input: 75 ohm Input: 75 & 300 ohm. 
Output: 300 ohm. 

ANTENNA/CABLE TV 
SWITCH 
Model AB -400 $10.95.. 

ANTENNA/CABLE TV 
SWITCH 
Model AB -410 $9.95 ea 

Switches from cable to antenna 
system instantly. Accepts 75 or 
300 ohm imputa 

TV GAME SWITCH 

ModelV 450$2.95 
300 ohm in and out with 
RCA plug. 

nl "11 

COAXIAL SWITCH 

Model DCS-A/B $7.95 
A versatile product with a 
range of consumer and 
MATV applications. 

VHF/FM AMPLIFIERS 

Model 7002 $9.95 ea 
All solid state signal amplifier º, 

boosts weak signals. For 2 sets. 

Model 7004 $12.95 ea 9' 
For up to 4 sets Signal gain 3 dB 

DISTRIBUTION 
AMPLIFIER VHF/UHF FM 

MModellMDAT-425 $29.95W ea 
Designed for TV/VCR 

multiple -set installations. 

QUICK CONNECT "F" 
PLUG & BALUN 

ModelV 400 $1.50 ea 
10 for $12.50 

QUICK CONNECT 
"F" PLUG 
ModelV 403.75 
10 for $6.00 
For 75 ohm cabla 
No wiring necessary. 

QUICK CONNECT 
"F" PLUG RG 59U 
ModelV 4036 

VHF/UHF MATCHING TRANSFORMERS 

Model MT -1 $.75 ea 
10 for $6.00 
VHF/UHF 75-300 ohm 
matching unit Miniature 
size completely shielded 
and balanced for reduction 
of direct pick-up. 

Model MT -2 $1.10ea 
10 for $9,00 
Completely plastic molded 
construction for weather- 
proofing. Supplied with 
rubber boot. 

Master Charge N.Y. State 
VISA COD residents add 
Money Order appropriate 
Check sales tax. 

25.00 minimum order 
00's extra (requires 25% deposit) 

ADD FOR SHIPPING AND INSURANCE 
to 5250.00 s 4.50 

5251.00 to 500.00 6.00 
501.0010 750.00 8.50 
751.00 to 1000.00 12.00 

over 1000.00 12.50 
TRELLIE (8m)645-951 

in N.Y. State call (516)752-0050 

www.americanradiohistory.com
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FUJITECH AUDIO KITS 

LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model A1033 Integrated Tube Amplifier 
* Latest Japanese Design 

Distortionless Output Transformer using 
special winding techniques 
Most circuitry on PCB for easy assembly 
and humfree performance 
Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 

(near class A performance) 
THD under 0.4% 
Frequency Response 30-30,000 Hz (-1dB) 
Separate Pre -Out and Main -In 

KIT ONLY 
$499.00 

$499.00 
Send $5.00 for each assembly manual, 
refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 

Model A501 Power Amp 
Pure Class A 25W + 25W 
Switchable to Class AB 100W + 100W 
Switchable to Bridge Class A 100W mono 
Switchable to Bridge Class AB 300W mono 
Frequency Response 5-200KHz (-1dB) 
Signal -to -Noise Ratio 120dB 
Non-magnetic Chassis 
"Out -board" comprehensive protection 
circuitry 
DC circuitry with limited use of NFB 
High Efficiency Fluid Convection Cooling 
THD under 0.007% 

Model A502 DC Stereo Control Center 
Direct DC coupling from Input to Output 
DC servo circuitry 
Cascade FET Input in all stages 
Separate Moving Coil RIAA amplifier 
Distortion below 0.005% (3V) 
Max Output 15V 
Frequency Response 20Hz-20KHz 50.2 dB 
Maximum Phono Input 

MC = 16mv RMS (1KHz) 
MM = 270mv RMS (1KHz) 

Built-in Headphone amplifier 
Relay Output Muting KIT ONLY 

$349.00 

$349.00 

Your own satellite 
T Vsystem for 52,586.00 

10 FT. PARABOLIC 
What the system will do: 
You can receive up to 60 channels of T.V. direct from sat- 
ellites to your home receiver. Movies, sporting events, 
religious programs, other T.V. stations, and much more. 

What the system Includes: 
1.10 ft. fiberglass dish made of reflective metal bond 

with fiberglass. Weather -resistant and virtually mainten- 
ance -free. Dish comes In 4 sections. 

2. Single pedestal heavy duty polar mount for extra 
strength and installation simplicity; easy satellite to 
satellite adjustment. 

3. Four pole rotator mount for more stability, square 
tube legs and rotator included. 

4. All aluminum LNA mount and horn holder for ac- 
curate aiming of LNA. All aluminum, weather-proof LNA 
cover. 

5. Drake ESR-24 Receiver or Auto -Tech Receiver. Your 
choice. Down converter located at the dish. 

e. Amplica or Avantek LNA 120.. 
7. Chapparel Feed Horn for unsurpassed quality. 
S. All accessories included 

ALSO 13 FT. PARABOLIC DISHES 

Complete Systems, 
Receivers, 

Antennas, LNA's 
& Accessories 

CALL US TODAY! 
901-795-4504 

TENNESSEE ELECTRONICS 
P.O. BOX 181108 
MEMPHIS, TENNESSEE 38118 

C 
CALIFORNIA COMPUTER SYSTEMS 

1100 
2032 32K STATIC RAM A 8 T. 

200 NSEC .$629.00 

211016K STATIC RAM A & T 

200 NSEC' _$329.00 

2005 64K DYNAMIC RAM A & T $548.95 

2200 S-100 MAIN FRAM A & T $37995 
2422 FLOPPY DISC WITH CP/M 2.2'" $329.95 

2802 6502 PROCESSOR A & T $282.95 

281011 Z80 CPU A 8 T $249.95 
2710A 4 SERIAL 1/0 A 8 T $291.95 

27I6Á 2 SERIAL 2 PARALLEL A & T $305.95 
2720A 4 PARALLEL A & T $214.95 
PROTO BOARDS WW ... $39.95 

APPLE PRODUCTS 

7114A 12K ROM/PROM $68.50 
742111 CALENDAR/CLOCK $106.95 
744011 PROGRAMMABLE TIMER $98.50 
7470A ATO 0 CONVERTER $105.95 
7400A GPIB (IE 488) INTERFACE $265.95 
77I01I ASYNC SERIAL $125.95 
7712A SYNC SERIAL $153.95 
7720A PARALLEL STANDARD $98.95 
77201 PARALLEL CENTRONICS $98.95 
78118 ARITHMETIC PROCESSOR W/DISC $342.95 
781IC ARITHMETIC PROCESSOR W/ROM $342.95 
7500A WW BOARD $22.95 
7510A SOLDERTAIL BOARD $23.95 

SOFTWARE 

2610 CP/M'"MACRO ASSEMBLER ON DISK $76.95 

2620 CP/M'" SYMBOLIC INSTRUCTION DEBUGGER $64.25 

2630 CP/M'"TEXT FORMATER $64.25 
2640 CP/M'"BACKGROUND PRINT UTILITY $42.95 

OTHER CCS PRODUCTS ARE AVAILABLE. 
CALL FOR PRICE. 

mai%// MICROCOMPUTER PRODUCTS 

S100 PRODUCTS 

CRIA 8080 PROCESSOR PCBD $32.95 
KIT $155.95, A & T $215.95 

C0-2 280 PROCESSOR BOARD. 
KIT $198.95, A 8 T 

YBIC 64 x 16 VIDEO, PCBD. 
KIT $153.95, ABT. 
082 64 x 16 VIDEO, PCBD 

KIT $175.95, A & T 

603 80 CHARACTER VIDEO 4MHZ 
KIT $345.95. A & T $425.95 

UPGRADE RAMS FOR VB -3 $42.00 

104 2 PARALLEL, 2 SERIAL, PCBD $32.95 
KIT $155.95, A & T ... ..$19493 

PR -1 2708, 2716 PROGRAMMER BOARD 
KIT .. _ $135.95, A 8 T $185.95 

MB -10 16K STATIC RAM. 

KIT $299.95, A & T . _ _ . $339 95 

APPLE PRODUCTS 

A488 IEEE 488 INTERFACE $399.95 

MO SERIAL/PARALLEL INTERFACE. 

A 8 T $155.95 

ASIO SERIAL I/O 
A 8 T $97 95 

APIO PARALLEL 10 W/0 CABLES 
A 8 T ... $87.95 

OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 

$269.95 

$32 95 
$199.95 

$32 95 
$234 95 

MONDAY-FRIOAY, 8:00 TO 12:00, 1:00 
THURSDAYS, 8:00 TO 9;00 P.M. 

(415) 728-9121 
P.O. BOX 955 EL GRANADA, CA 94018 

PLEASE SEND FOR IC XISTOR AND COMPUTER PARTS LIST 

0 5:30 

JUNE SPECIAL SALE 

ON PREPAID ORDERS 

(CHARGE CARDS. C 0 D OR F.0'S NOT AVAILABLE) 

MUST MENTION AD FOR SPECIAL PRICES 

WAMECO CRT -1 INTRODUCTION (AT LAST) 

16 X 80 OR 24 X 80 VIDEO BOARD I/O MAPPED 
SIMULATES INTELLIGENT TERMINAL 
PCBD $36.95. KIT $239.95 
A 8 T $299.95 

74 LS' SERIES PRIME PARTS 

EA 5 FOR EA 5 FOR EA 5 FOR 

LSOO 25 1.23 LS132 .75 3.56 LS197 .85 4.04 
LSO2 .25 1,23 LS136 .50 2.38 LS221 1.15 5.46 
LSO4 .25 1.23 LS138 .75 3.56 LS240 1.80 8.55 
LSO5 25 1.23 LS139 .75 3.56 LS243 1.75 8.31 
LSO8 35 1,66 LS145 1.20 5.70 LS244 1.75 8.31 
LS10 25 1.23 LS147 2.49 LS245 2.15 
LS13 .45 2.f4 LS148 1.35 L$251 1.00 4.75 
LS14 .99 4.50 L$151 .75 3.56 LS257 .85 4.04 
LS20 .25 1.23 L$153 .75 3,56 LS258 .85 4.04 
LS26 .35 1.66 LS155 .90 4.28 LS260 .65 
LS27 .35 1.66 LS156 .90 4.28 LS266 .46 2.19 
LS30 .25 1.23 LS157 .75 3.56 LS279 .50 2,38 
LS32 35 1.66 LS158 .75 3.56 LS290 .80 3.80 
LS37 .55 2.50 LS160 .90 4.28 LS293 .80 3.80 
LS38 .35 1.66 LS161 .95 4,51 L$295 1.05 4.99 
LS42 .55 2.50 LS162 .95 4.51 LS367 .70 3.33 
LS74 .45 2.14 LS163 .95 4.51 LS368 .70 3.33 
LS75 50 2.38 LS164 .95 4.51 LS373 1.85 8.79 
LS85 1.15 5.46 LS166 1.75 8.31 LS374 1.80 8.55 
LS86 40 1.90 L$173 .80 3.80 LS377 1.45 6.89 
LS90 60 2.85 LS174 .95 4.51 LS378 1.18 5.61 
LS92 .60 2,85 LS175 .95 4.51 LS820 2.25 - 

LS93 60 2.85 LS190 1.00 4.75 LS626 2.25 - 

LS122 .45 2.14 LS191 1.00 4.75 LS629 1.44 - 

LS123 .95 4.50 LS192 .85 4.04 LS682 3.20 - 

LS125 .90 4.28 LS193 .95 4.51 LS683 2.30 - 

LS126 .75 3.56 LS196 .85 4.04 LS688 2.40 - 

QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. THEY 
MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHASES 
OVER $50 ON LS PARTS ON PREPAID ORDERS BY CHECK OR 
MONEY ORDER ONLY. 

VISA or MASTERCHARGE Send account number. interbank number. expiration date 

and sign your order. Approx postage will be added. Orders with check or money order will 

be sent post paid in U.S. If you are net a regular customer. please use charge. cashier's 
check or postal money order. Otherwise there will be a two-week delay for checks to 

clear. Calif. residents add 6% tax. Money back 30 -day guarantee. We cannot accept 
returned IC's that have been solderep to. Prices subject to change without notice $20 
M.Iese order $5.00 une cup n arHus lass tin 020.00. 

(`ICU`' P RR f)1J PC/PP INFf1R11AATIf1N recen 
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ADVANCED 

PRODUC'T'S 
COMPUTER 

16K AppleTM Ramcard 
LIST 195 

ACP 

$7495 
Full 1 year warranty 

Top quality - gold fingers 
Expand Apple II 48K to 64K 

Compatible with Z-80 Softcard" 
Allows system to run with CP/M", PASCAL 
DOS 3.3, COBAL, Visicalc, etc. 

Supplied with extra 16K RAM & has (2) LED's 

32K STATIC RAM 
2 or 4 MHz 

Expandable 

Uses 

21141's 

16K 4 MHz Kit $159.95 
18K 4 MHz AST 199.95 

21795 
32K 4 MHz Kit -2B89e- 
32K 4 MHz AST 339.00 
BARE BOABD 39.95 
Bare Bd w/al I pans less mell. 99.95 

BARE BOARDS 
S-100 Sound Board 
8080A CPU 
32K Static RAM (2114) 
B1 EPROM (2708) 
2708/2716 EPROM 
ACP Proto Board 
Vector 8800 Proto 
Vector 8803 11 slot MB 
ACP Extender with connector 
13 Slot Mother Board (WMC) 
9 Slot Mother Board (WMC) 
B Slot Mother Bd (Expandable) 
Floppy PCB (8" SHUGART) 
5100 (AY5-89t0) Sound Board 
Apple Sound Board 

$34.95 
34.95 
34.95 
24.95 
3495 
22.95 
22.20 
2995 
18.95 
32.95 
29.95 
3495 
39.95 
34.95 
24.95 

Astec RF Modulator 
for 

COLOR 

B/W 
P/N 1082 Channel 3 or 4 $6.95 
P/N 4151 UHF Channel 33 895 

MVJ E LK RAMS 

29C... 
200,080 places in 

L stock- priced to move. 
Same es MK4027 except 1 mS 

refresh MK4015 4Kx1 RAM. 

UV "EPROM" 
ERASER 

Model 
UVs-11 E 

$79.95 
)folds 4 EPSOM 's 

at a hme 
Model S -52T $325.00 

PMI "Super Beta" 
LOW POWER 
AMPLIFIER 

list 
$6.95 
ACP 

$1.95 

INTERNALLY 
COMPENSATED 

P/N OP12GJ 

Voeset = 1.0 mV 
Ibias = 5.OMA 
Gain = 40V/mV 
(quantity limited) 

16K Memory 
Expansion Kits 
for Apple/TRS-80 

apse 4116 18K 
Speify nS 

computer computer $1 2.95 
CALL FOR VOLUME PRICING 

4K STATIC RAM 
ELL -OFF 
10/$9.90 

Same es TMS4044 
but designed speciticely 

for Z-80 based systems. This 
e e full -spec 410t RAM, 450nS. 
Order P/N Zilog 8104-4 while supply lasts. 

Z9001 1e9.00 
28002 89-00 
280 995 
ZBOA 1195 
F-6 (38531 1895 
2850 19.95 
802 975 

9080A 4.75 
8085 14.95 

MICROPPOf MCROPROCESSORS 
8008.1 114.95 
2901 9.90 
29014 14.95 
9900.1E 4995 
6502 9.95 
65024 1895 
IM6100 29.95 
6800 11 75 
68008 19.95 

RAMS 
6116/2016 57.95 
8264-84K 8.50 
4116-2 1.99 
4116-2 8/12.95 
2101 3.99 
2102 
21/02-2 
21/02-4 
2111 
2112 
2114 
21141-2 
21141-4 
2125 

.79 
1.49 
1.29 
3.49 
3.49 
1.99 
3.25 
229 
8.99 

411 5.99 
414 
1101 
1103 
4027 
4044 
4050 
4080 
4096 
4115 
4200 
4402 
5280 

LINEAR 
78H05K $5.95 
781406 1.49 
78M.G. 1.49 
LM106AH 2.95 
LM300H .99 
LM301CN .35 
LM304H 1.98 
LM305H 1.89 
LM306H 3.25 
LM307CN 29 
LM308CN .98 
LM309K 1.49 
LM310CN 1.25 
LM311D/CN .89 
LM312H 175 
LM317T 1.70 

CpQ.CCt PR 61Nß LM319N H 1.LM318CN 

LM3201(-XX 1.35 
2147 $5.99 5290 $1.99 LM3201-XX 1.39 

5298 1.49 LM320H-X)C 1.25 
4.69 6508 4.50 LM323K 4.95 

.99 6518 6.79 LM324N .95 

.99 6561 3.79 LM337K 5.95 
4.69 66604 3.99 LM336K 895 
3.99 8805 7.99 1.14339N .95 
4.69 9130 8.99 LM340K-)0C 1.75 
4.69 9140 8.99 LM340T-XX 1.25 
3.99 93415 6.99 1.M340H-XX' 1.25 
1.49 93425 6.99 LM344H 1.95 
7.95 LM340N 1.20 
1.99 {. LM350K 5.60 
460 N LM358CN .98 

LM360N 1.49 
LM372N 1.95 
LM376N 3.75 
LM377N 2.75 
LM380CN/N 1.25 
LM381N 1.79 
LM383T 1.95 
LM388N 1.25 
LM387N 1.40 
LM390N 1.95 
NE531V/T 3.75 
NE555V .333 

NE556N 98 
NE581T 19.95 
NE565N/H 1.25 
NE566H/V 1.75 
NE567V/H 1.50 
NE592N 2.75 
LM702H 1.99 
LM709N/H .29 
LM710WH .75 
LM711NH .39 
LM715N 1.95 
LM723N/H .85 
LM733N/H .98 
LM739N 1.15 
LM741CN/H .33 
LM741CN-14 .19 
LM747N/H .75 
LM748N/H .39 
LM760CN 2.95 
LM1310N 1.90 
MC1330 1.95 
MC1350 1.95 
MC1358 1.75 

SUPPORT 
8155 59.95 8259 $8.95 
8156 9.95 8275 19.95 
8202 29.95 8279 9.50 
6205 2.69 6810 475 
8212 2.75 8820 6.50 
8214 4.95 6821 6.50 
8216 2.75 882810.50 
8224 2.95 6834 16.95 
8226 2.96 8845 22.95 
8228 3.95 6847 27.95 
8243 950 6850 5.25 
8250 14.95 8852 5.25 
8251 6.50 6860 1095 
825311.95 686210.95 
8255 4.50 6875 595 
8257 3.50 6880 2.49 

"D" SUB CONNECTORS 

Unreal puce. DB37 
male, DB25 female. 
Gold PC mount with 

ma,D 2 
Mfg. AMP. 

Specify 25 or 37 pins. 

ED37 $2.50 D825 $1.95 

Zilog 
Z8 CPU 
with 
TINY 
BASIC 
Debug prog. $49.95 
Plus 6132 companion 

quasi -static RAM 29.95 

"BUNKER" LEDs re- 

spond to sound. Complete, 
ready to wear. (2-x21. 
Sold et Niemen Marcus 
for 89.95. ACP 1149.95 
red. yellow, green LED's 

Stepper Motor 
,,e44 

USED IN 
DATA 

PRODUCTS 
PRINTER 

$19.95 ea. 

12 VOLT 
BUZZER/HORN 

2" DIAMETER 

ALL METAL 

2/$1.99 

GE D43C3 
PNP power 

HFE = 40.120 
VCEO = 30 

IC=3A 
8,000 pcs available 

69C ea. 

CONNECTORS 

DB25P (RS232) 
D825S Female 
Hood 
Set with Hood, Sale 
22/44 S/T, KIM 
43/86 S/T, MOT 
50/100 S-100 Connector W/W 
50/100 5-100 Connecta S/T 

$3.25 
3.75 
125 
7.50 
2.95 
6.50 
4.95 
3.95 

6802P 14.95 
8035 14.95 
6039 12.96 
60736 34.95 
8755 49.95 
8748 49.95 
6809 30.00 
9088 49.85 
68000 129.95 

68047 $22.95 
19.95 
22.95 

6.95 
9.95 

24.95 
17.95 
19.95 
6.50 

68488 
46505 
6520 
6522 
6530-X 
6532 
6551 
Z80 -PIO 
Z80A-P10 9.50 
Z80-C7C 8.50 
Z804-CTC 9.50 
Z80 -DMA 19.95 
Z80A-DMA 27.95 
Z80-510 24.95 
Z80A-SIO 29.95 

MOS PROMS 
2784911481TS $69.95 
273214108) TS 12.95 
2716/2516; 5V 

(2K451) TS 7.95 
19152718.56, 12V 17.95 
2758. 5V, (45095) 3.50 

2709(450nS) 55.75 
2708(650nS) 5.25 
1702A 575 
M14520340 14.50 
MM52040 9.95 

HI -TECH 
2513-0011511 Uwe, 5950 
250-005150) Lowe 1095 

2513.4093 (50 Lower 1495 

MO96671E/ASCII 5911101295 

MCM50740 Math Syntd 1195 

MCM667`.OA1p)MConird 1345 

1771-01 3'" I. MmNloppy 24.95 

1791 0x4 Floppy 29.95 

1791-01 013i Few 39.95 

1791-02 Dual Floppy 44.95 

1793 80,05 Floppy 44.95 

1797 00.05 Floppy 54.95 

1691 Data5NaIMb 1895 
2143 Clash Generator 1895 

87008 M:&nary 1350 

8701 10 al &nay 22.00 

87036 Pr 15 1350 

9400 Volt M Free Cony. 715 
9750 31 taw 9C0 13.95 

H09166 d1 395 
1409189 to 595 
04601 OleA 595 

DADA 19.95 

000100 9.95 

8038 functipn Generator 4.50 

5C4024 6C0 2.95 

13698 VCO 1.95 

012208 Function Generator 5.25 

19160213156.1215 1.95 

0751013(59,12V) 495 

97510149161 2 (51411 995 
4751 Ot5N1983 (5V) 9.95 

795 
9.95 

9.95 

24. 95 

11.95 

14.95 

995 
18.95 

15.95 

1175 
1375 
895 

1516492 

1M6403 

2350095/ 
16716 Astros 
51C14411 

4702 

801911 

00515016 

INS8250 

475-2376 
495 3600 

MM5740Am 

SOCKETS 

erLOW PROFILE 
SOCKETS (TIN) 

1-24 25-49 50-100 

8 do LP .16 
14 pian LP .20 
16 pill LP 22 
18 pin LP 29 
20 pin LP .34 
22 pin LP 29 
24 pin LP .38 
28 do LP .45 
40 pian LP 60 

.15 .14 

.19 .18 
21 20 
.28 27 
.32 .30 
27 24 
.37 .36 
.44 .43 
59 58 

3L WIREWRAP 
SOCKETS (GOLD) 

1-24 25-49 50-100 

.54 .49 

.63 .58 

.73 .67 

.77 .70 

.90 .81 
1.15 1.08 .99 
1.45 1.35 1.23 
1.36 1.8 1.14 
1.60 1.53 1.36 
220 2.09 189 

8 pin WW .55 
10 pill W W (Tin) .65 
14 pin WW .75 
16 pin NAN .80 
18 pin WW .95 
20 pin WW 
22 pin NW 
24 pin WW 
28 pin 18W 
40 pm WW 

LM1414N $1.90 
LM1458CN/N .49 

.99 

.99 

.89 
1.50 
.95 
.95 

3.10 
1.75 
.99 

2.50 
2.95 
2.19 
1.99 
3.49 
2.99 
2.75 
1.29 
1.29 
1.49 
319 
3.19 
4.95 
1.49 
1.8 
1.89 
1.89 
1.55 

.80 
2.99 
3.49 
1.99 
1.30 
1.19 
2.49 
1.19 
1.95 

.59 
1.49 
3.95 
3.95 
3.39 

.59 
1.19 

.98 

MC1489N 
LM1498N 
LM1556N 
LM1820N 
LM1850N 
LM1889N 
LM2111N 
LM2800N 
LM29o1 N 
1.3.429176 
CA3013T 
CA3018T 
CA3021T 
CA30237 
CA3035T 
CA3039T 
CA3048N 
LM3053N 
CA3059N 
CA3080N 
CA3062N 
LM3085N 
CA3080T 
CA3081N 
CA3082N 
CA3083N 
CA3086N 
CA3089N 
CA3096N 
CA3097N 
CA3130T 
CA31407 
CA3148N 
CA3180T 
CA3190N 
CA3410N 
MC3423N 
Mc34eo6 
SG3524N 
CA3600N 
LM3900N 
LM3905N 
LM3909N 
LM3914N 3.75 
LM3975N 3.95 
LM3916N 3.75 
RC4131N 2.95 
RC4138N 1.10 
RC415/N 3.70 
RC4194TK 4.95 
RC4195TK 5.40 
IRN2001 1.25 
ULN2003 1.50 
SN75450N .59 
SN75451N .35 
SN75452N .49 
SN75433N .49 
SN75454N .49 
SN75491N .89 
SN75492N .89 
SN75493N .89 
SN75494N .89 
TL494CN 4.20 
71496CP 1.65 

74S00 
74500 $ .39 745124 3.69 
74302 .43 745133 .54 
74S03 .45 745134 .66 
74504 .52 745135 1.15 
74505 .52 743135 1.89 
74508 .49 74S138 1.29 
74309 .49 745139 129 
74510 .42 745140 .73 
74511 .42 743151 1.29 
74915 .42 74S153 1.29 
74520 .42 745157 129 
74522 .42 745155 1.29 
74530 .42 745160 2.79 
74532 49 745174 1.49 
74538 1.19 745175 1.49 
74540 .49 745188 2.69 
74551 .42 743194 1.89 
74564 46 745195 1.89 
74365 .48 748196 1.89 
74574 .69 743240 2.75 
74586 .72 745241 2.75 
743112 .72 745242 2.99 
745113 .72 74S243 2.99 
745114 .72 

745244 52.99 
745251 1.36 

745253 1.35 
745257 1.29 
74S258 1.29 
745280 .75 
743280 2.79 
745287 2.99 
745288 2.56 
745373 3.10 
745374 3.10 
743387 2.75 
745471 7.96 
745472 7.95 
743473 7.95 
745474 9.95 
745475 9.95 
745570 5.75 
745571 5.75 
748572 8.95 
745573 8.95 
745940 2.90 
745941 290 

DIP 
SWITCHES 

2 Position 
4 PosMon 
5 Position 
6 Position 

8 99 
1.19 
1.29 
1.35 

7 Positron $1.39 
8 Position 1.49 
9 Position 1.65 

10 Position 1.69 

MUFFIN® FAN 
The dependable, low 
cost, largest selling fan 
for commercial cooling 
applications. 

105chn free air delivery 
4.88' sq. 01.50' deep. 
Weight - 17 oz. 

SPECIAL PURCHASE 

NEM $9.50ea. 

Full ASCII 
Encoded Keyboards 

neat 28 -Character, 58 -Key 
Typewritter 

Format 
for 

Alphanumeric 
Entry 

VP -606 ASync serial output. Reg. $99.00 

ACP SALE ... $69.95 

SUPER IC CLOSEOUT SPECIALS 
ULN200.3 2/5199 296121 3/$1.00 80804 CPU 295 
74L5688 3/1.99 SIG 2852 3.95 2102 RAM .75 
7415377 2/1.99 745287 1.95 4060 RAM 1.49 
7415241 2/1.99 2758 EPROM 2.95 8X300 CPU 14.95 

8259 6.95 74173/8110 5/1.99 745387 1.96 
6581 RAM 2.95 Z80A CPU 4.95 2708 EPROM 8/29.95 
LM733CN 3/1.99 6522 8.95 74LS93 3/1.00 
MC1414 3/1.99 6502 CPU 5.95 2114 8/14.50 

- CPy14 trademark of Digital Research. Apple trademark of Apple Computer 

5027 CRT 
11C24 
951103 
1,045320 
9131 RAM 
EMM4402 
1103 RAM 
8700 A/D 

$9.95 
6.95 
2.89 
5.99 
199 
1.99 

3/150 
2/16.95 

TOLL FREE Mail Order. P.O. Box 17329 Irvine. CA 92713 

800-854-8230 
910-595-1565 

7400 $ .19 
7401 22 
7402 .22 
7403 22 
7404 22 
7405 .23 
7406 .35 
7407 .35 
7408 26 
7409 23 
7410 .22 
7411 .29 
7412 .29 
7413 .39 
7414 .59 
7416 .29 
7417 .29 
7420 .22 
7421 .35 
7422 29 
7423 29 
7425 .29 
748 29 
7427 .25 
7429 .45 
7430 .23 
7432 .29 
7437 25 
7438 29 
7439 29 
7440 .19 
7441 .79 
7442 .57 
7443 .95 
7444 .95 
7445 .79 
7448 79 
7447 .65 
7448 .79 
7450 .19 
7451 .19 
7453 .19 
7454 .19 
7459 25 
7480 23 
7470 .29 
7472 .29 
7473 .34 
7474 34 

741S00$ 
741501 
741 902 
741503 
741504 
741505 
7413013 
741309 
741310 
741311 
741512 
741313 
741314 
741515 
741520 
74LS21 
741 522 
741528 
741927 
74IS28 
741330 
741 S32 
74LS33 
741937 
741_938 
741S40 
74LS42 
741347 
741948 
741951 
741354 
741555 
74LS73 
741574 
74/375 
741376 
741378 

7400 
7475 $ .38 

.34 
4.60 

.49 

.95 

.55 

.65 

.35 
1.75 

39 
.57 
.45 
45 
.69 
.65 
.69 

2.90 
2.90 

.32 

.37 
1.95 
.29 
39 
.59 
39 

7479 
7480 
7482 
7483 
7485 
7488 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74107 
74109 
74116 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74138 
74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74158 
74159 
74160 

44 
59 

.69 

.75 

.95 
.79 

2.95 
295 
2.95 

.62 
1.95 
1.20 
1.09 

.87 

.67 

.67 
1.19 

.78 

.78 
69 

1.85 
2.49 
.8 

74LS00 
26 
.28 
.28 
.28 
.35 
.8 
28 
35 
28 
.39 
.33 
.47 
.95 
.33 
.8 
.33 
.33 
.33 
.33 
.33 
26 
.33 
.66 
.45 
.39 
.26 
.79 
.79 
.96 
.26 
.29 
.29 

.42 

.59 

.45 

.45 
741383A .79 
741985 1.19 
741.898 .46 
741580 57 
78.a, .75 
741393 .75 
741995 .89 
741898 .98 
7413107 .45 
7413109 .45 
7413112 .43 

74161 5 .88 
74162 .89 

74163 .87 
74184 .67 
74185 .87 
74166 1.20 
74167 1.95 
74170 1.69 
74172 4.75 
74173 .79 
74174 .89 
74175 .85 
74176 .75 
74177 .75 
74179 1.34 
74180 .75 
74181 1.75 
74182 .75 
74184 2.25 
74185 2.25 
74186 9.95 
74188 3.90 
74190 1.15 
74191 1.15 
74192 .85 
74193 .85 
74194 .85 
74185 .68 
74198 .85 
74197 .85 
74198 1.39 
74199 1.39 
74221 1.19 
74251 .95 
74273 1.05 
74276 1.89 
74279 .75 
74283 1.40 
74284 3.90 
74285 390 
74290 1.25 
74298 .95 
74385 .68 
74388 .88 
74367 .68 
74388 .68 
74390 1.45 
74393 1.90 
74490 1.90 

741_51135 .43 741,52455220 
7415114 43 74/3247 1.10 
7415122 .55 7415248 1.10 
7413123 1.19 7413249 1.19 
7413124 1.36 7413251 1.40 
7415125 .89 7415253 1.40 
7413126 .52 7415257 .85 
7415132 .79 741_5258 .98 
7415138 .49 7413259 2.96 
741_5138 .85 741.8280 .66 
7415139 .85 7419281 2.49 
7415145 1.25 7413288 .59 
7413148 1.49 7413273 1.75 
7413151 .79 748275 4.40 
7415153 .79 7419279 .59 
7415154 1.70 741 0293 .99 
7413156 1.19 7413280 .99 
7415156 .99 741583 .99 
7415157 ' .85 7413296 1.10 
74/5158 .75 7415298 1.19 
7413160 1.05 7413324 1.75 
7413161 1.15 7413347 1.95 
7443182 1.06 7413348 1.96 
7413163 1.05 7418362 1.19 
7415164 1.19 7419353 1.19 
7415165 .89 74/3383 1.49 
7415166 2.48 7413366 .69 
7415168 1.15 7413366 .89 
7415189 1.15 7413367 .69 
7419170 1.99 7415368 .69 
7415173 39 7415373 1.88 
7413174 .89 74LS374 1.89 
7415175 .89 7413375 .89 

7415181 2.20 7415377 1.95 
7415190 1.15 7413385 1.95 
7415191 1.15 7415386 .65 
741.3192 .98 7413330 1.95 
741.3193 .88 7413333 1.96 
7419194 1.16 741.9396 1.70 
7415195 .95 7415399 2.36 
74/5796 .89 741.5424 2.95 
7413197 .89 7413888 1.75 
741S221 1.15 7415670 2.29 
7415240 1.69 811595 1.89 
7415242 1.89 811936 1.69 
7415243 1.09 811597 1.89 
74/$244 1.49 81 LS96 1.69 

VOLUME PRIC11111 

CALL 
TOLL FLEE 

4089 $2.95 
4093 99 
4094 2.95 
4098 2.29 
4099 2.25 
14408 1295 
14409 12.95 
14410 12.95 
14412 12.96 
14415 8.95 
14419 4.95 
4501 .39 
4502 1.85 
4503 .69 
4505 8.95 
4506 75 
4507 .95 
4508 3.75 
4510 1.19 
4511 1.19 
4512 1.39 
4515 2.75 
4516 1.45 
4518 1.39 
4520 1.25 
4555 4.95 
4556 .99 
4566 2.25 
80.95 1.50 
80097 1.25 

CMOS 
4000 S .35 4037 $1.95 
4001 .35 4040 1.8 
4002 .35 4041 1.25 
4008 1.06 4042 .95 
4007 .25 4043 .85 
4008 1.39 4044 .85 
4009 .45 4048 1.75 
4010 .45 4047 1.25 
4011 .35 4048 .99 
4012 25 4049 .45 
4013 .45 4050 .69 
4014 1.39 4051 1.10 
4015 1.15 4052 1.10 
4016 .59 4053 1.10 
4017 1.19 4055 3.95 
4018 .89 4056 2.95 
4019 .45 4059 925 
4020 1.10 4060 1.39 
4021 1.19 4086 .75 
4022 1.16 4069 .35 
4023 .29 4070 .49 
4024 .75 4071 .35 
4025 .25 4072 .35 
4027 .65 4073 .35 
4028 .85 4075 .35 
4029 1.29 4076 1.29 
4030 .45 4077 .35 
4031 3.25 4078 .35 
4032 2.15 4081 .35 
4034 3.25 4082 .35 
4035 .95 4085 1.95 

Retail: 13108 E. Edinger, Santa Ana CA 927115 

11141 558-8813 

542 W. Trimble. San Jose, CA 95131 
14081 946-7010 

TERMS: MO. Ceshw,'s Check. Bank Wire. Personal 
checks allow 2 week for orocessirg. Include Drivers 
Cleanse and credit card 45 Visa MC, AMEX. CB add 3% 

ce cos,. Add 3% shipping & handling or $2 
wh,chever o greater. Add 10% for torelgn ordere or LIS 

Parcel Post. Include Telephone number. NO COOS. 
Pces subtract to charge with01.11 notice Some Items 
au5xt to Onor sale. We reserve the nght 10 substitute 
menuixturer Retail ones may vary 

CIRCLE 65 ON FREE INFORMATION CARD 

www.americanradiohistory.com



i 

Model V -Amp 500 

REG. PRICE 
$119.00 EACH 

OUR SPECIALPRICE 
$55.00 EACH 

LOW TIM DC STEREO 
PRE -AMP KIT TA -10 20 

Incorporates brand-new D.C. design that gives a frequency 
response from 0Hz-100KHz ± 0.5dB! Added features 
like tone defeat and loudness control let you tailor your 
own frequency supplies to eliminate power fluctuation! 
Specifications: T.H.D. less than .005% T.I.M. less 
than .005% Frequency response: DC to 100KHz ± 
0 5dB RIAA deviation: ± 0.2dB S/N ratio: better 
than 70dB Sensitivity: Phono 2MV 47K/Aux. 100MV 
100K Output level: 1.3V Max output: 15V Tone 
control: bass ± 10dB @ 50Hz/treble ± 10dB @ 15Hz 
Power supply: ± 24 D.C. @ 0.5A 
Kit comes with regulated power supply, all you need is a 
48V C.T. transformer @ 0.5A. 

ONLY $44.50 
X'!ormer 

$4.50 ea. 

NEW MARK III 
- 9 Steps 4 Colors 

LED VU 
Stereo level indicator kit with arc -shape display panel!!! 
This Mark Ill LED level indicator is a new design PC board 
with an arc -shape 4 colors LED display (change colorfrom 
red, yellow, green and the peak output indicated by rose). 
The power range is very large from -30dB to +5dB. The 
Mark Ill indicator is applicable to 1 watt - 200 watts 
amplifier operating voltage is 3V -9V DC at max 400 MA. 
The circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the speaker 
output! 

IN KIT FORM $18.50 

100W CLASS A POWER AMP KIT 
Dynamic Bias Class "A" circuit design makes this unit 
unique in its class. Crystal clear, 100 watts power output 
will satisfy the most picky fans. A perfect combination with 
the TA -1020 low T.I.M. stereo pre -amp. 
Specifications: 

Output power: 100W RMS into 8 -ohm 
125W RMS into 4 -ohm 
Frequency response: 10Hz-100KHz 
T.H.D.: less than 0.008% 
S/N ratio: better than 80dB 
Input sensitivity: IV max. 
Power supply: ± 40V @ 5 amp 
One channel, needs two for stereo 

TA-1000KIT 
$51.95 

Power 
transformer 

$24.00 each 

MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 36 4 -color 
LED (15 per channel) to indicate the sound level output of 
your amplifier from -36dB +3dB. Comes with a well - 
designed silk screen printed plastic panel and has a 
selector switch to allow floating or gradual output indicating. 
Power supply is 6 12V D.C. with THG on board input 
sensitivity controls. This unit can work with any amplifier 
from 1W to 200W! 
Kit includes 70 pcs. driver transistors, 38 pcs. matched 4 - 
color LED, all other electronic components, PC board and 
front panel. 

MARK IV KIT 

$31.50 

50 WATTS AUTO STEREO BOOSTER 
BY VERTRONIX 

Specifications: 50 watts RMS total (25W+ 
25W) 
Frequency Response: ± 
0.5dB. 20Hz -' 20KHz 
T.H.D.: 0.2% at full rated 
output 
Input Impedance: 20K ohms 
Crosstalk: Better than 90dB 
Sensitivity: 1.5V for full 
rated output 
S/N Ratio: Greater than 95dB 
Speaker Load: 2 a''8 ohms 
Voltage Supply: 9.-18V D.C. 

MARK V 15 STEPS LED 
POWER OUTPUT INDICATOR KIT 
All functions same as Mark IV but this is with 
heavy duty aluminum front plate and case. 
Can be easily slot into the front panel of your 
auto, truck or boat. Operates on 12V DC. 

$41.50 EACH KIT 

"FISHER" 30 WATT STEREO AMP 
MeMAIN AMP (15W x 2) 

Kit includes 2 pcs. Fisher PA 301 
Hybrid IC all electronic parts with PC 
Board. Power supply ± 16V DC (not 
included). Power band with (KF1%± 

Super Buy 3dB). Voltage gam 33d13.20Hz-20KHz. 
Only $18.50 

5W AUDIO AMP KIT 
2 LM 380 with Volume Control 

lininlIP Power Supply 6 18V DC 
ONLY 

$6.00 EACH 

2 WATT AUDIO AMP 
l're assembled units. All you need is to hook up the 
speaker and the volume control. Supply voltage from 9^' 
15V DC measures onlc 2" x 31/2". making it good for 

portableor discrete 
applications. Comes 
with hook up data 

BUY 2 FOR 
$4.99 

SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA -2500 

Specifications: 
Total Harmonic Distortion: Less than 0.05% 
Intermodulation Distortion: (70Hz:7K;-fz = 4:1 SMPTE 
Method) Less than 0.03% 
Frequency Response: Overall 10Hz - 100KHz 
+0.5dB. -1dB. 
RIAA Curve Deviation: (Phono) +0.2d13. -0.2dB 
(30Hz z' 15KHz) 
Channel separation (at rated output 1KHz) 
Phono. Tuner. Aux and Tape Monitor better than 70dB. 
Input sensitivity and impedance (1KHz for rated output) 

Phono: 2MV 47K ohms Aux: 130MV 50K ohms 
Tuner: 130MV 50K ohms Tape: 130MV 50K ohms 
Graphic Equalizer control: 10 Band Slide Control 
Frequency Bands: 31.5Hz: G3Hz: 125Hz; 250Hz: 500Hz: 
1KHz: 2KHz: 4KHz; 8KHz: 16KHz also with on panel 
selector for Phono. Tuner. Aux 1 and Aux 2. 
Power Supply: 117 VAC 
Kit comes with all electronic components, transformer. 
instructions and a 19" rack mount type metal cabinet. 

MODEL TA -25(10 

$119.00 PER KIT 

1 WATT AUDIO AMP p All parts are pre -assembled on a mini PC 
Board. Supply Voltage 64.9V D.C. 
SPECIAL PRICE $1.95 ea. 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cutt off when circuit is shorted 
or over load to protect your 
amplifieras well as your speak- 
ers. A must for OCL circuits. 

KIT FORM $8.75 EA. 

oi, FORMULA INTERNATIONAL INC. 
Send 51.00 
For Detailed 
Catalogue o ,oTwaea-fT. e.,w atán aaa) 15N 

ae,seas 2sn 

?+ó é áceº5 éo1M/conl,'vuaeBó Mc ÓÑ V ÑÓ c.ó óismre lauta oa MOn mu $a 

IP. 

v. 

12603 CRENSHAW BLVD.. HAWTHORNE. CA 90250 
PHONE: (2131973-1921 (213) 679-5162 

VISA' 

PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

All solid state circuitry with high efficiency power transistor 
2SD388 and I.C. voltage regulator MC1733. Output 
voltage can be adjusted from 0.30V at 1 amp current 
limited or 0.15V at 2 amp current limited. Internal 
resistance is less than 0.005 ohm; ripple and noise less 
than 1 MV, dual on panel meter for voltage and amp 
reading, also with on board LED and audible over load 
indicator. Kit comes with predrilled P.C. board, instructions. 
all necessary electronic components, transformer and a 
professional look metal cabinet. The best project for 
school and the most useful instrument for repairman 
Build one today! 
MODEL TR 88A 0 r 15V D.C. 2 amp 
MODEL TR 88B 0-30V D.C. 1 amp 

$59.50 PER KIT 
REGULATED DUAL VOLTAGE 

SUPPLY KIT 
± 4 ar 30V DC 800 MA adjustable, fully regulated by 
Fairchild 78MG and 79MG voltage regulator I.C. Kit 

includes all electronic parts, 
filter capacitors, LC., heat 
sinks and P.C. board. 

$12.50 PER KIT 

POWER SUPPLY KIT 
0-30V D.C. REGULATED 

Uses UA723 and ZN3055 Power TR 
output can be adjusted from 0-30V. 2 
AMP. Complete with PC board and all 
electronic parts. Tranformer for Power 
Supply. 2 AMP 24V x 2 $9.50 

Pr» 
0-30 Power Supply 

$10.50 each 
TA -323 6 WATTS TOTAL 

30W + 30W STEREO AMP KIT 
This is a solid state all transistor circuitry with on board 
stereo pre -amp for most microphone or phone input. 
Power output employs 2 pairs matching Darlington Transis- 
tors. Driven by the popular 2N3053 Driver Transistors. 
Four built on board controls for; volume, balance, treble 
and bass. Power supplies requires 48 VET 2.5 amp trans- 
former. T.H.D. of less than 0.1% between 100 Hz and 
10KHz at full power. (30 Watts + 30 Watts loaded by 8"). 

* SPECIAL * 

EXCELLENT 
PRICE! 

MODEL 001-0034 
Transformer (Optional) 

$29.50 PER KIT 
$10.50 EACH 

200 WATTS CLASS 'A' STEREO POWER 
AMP KIT TA -2600 (WITH LED POWER 
LEVEL DISPLAY AND RACK MOUNT 

TYPE CABINET) 
TA -2600 is a kit that combines two sets of TA -1000 class A 
power amplifiers that can give you 100 watts of true power 
per channel. The kit also has the latest "V" shape LED 
power level display with memory Peak Hold on the front 
panel. For speaker protection it also has separate electronic 
speaker protection circuits. Kit comes with the 19" rack 
mount type metal cabinet with a professional quality black 
anodized front panel: all electronic parts and components: 
P.C. boards: filter capacitors and a heavy duty transformer. 
Specifications: 

Power Level Display: Electronic LED type. 12 LED per 
channel from - 18 dB to 0 dB with Peak Hold memory 
Power Amplifier: Output power 100 Watts per channel 
into 8 Ohm load: 125 Watts into 4 Ohm load. Total 
Music power output 250 Watts Max 
Frequency Response: 10 Hz to 1(10 KHz 
Total Harmonic Distortion: Less than 0.008% at full power 
Signal/Noise Ratio: better than 80 dB 
Input Sensitivity: 1V Max. 

MODEL TA 2600 
$ 225.00 KIT FORM 

$285.00 FULLY 
ASSEMBLED 
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FOR COMMERCIAL FREE 
TV BOX BUILDERS 

MC 1358 $2.50 LM 7815 $1.20 
MC 1350 $2.00 NE 565 $2.00 
MC 1330 $3.00 Connectors Set $1.00 
LM 1458 $1.00 I.C. Socket Set $2.00 
LM 380 $2.00 Matching Transformer $1.40 
Sanyo UHF Tuner $35.00 Tolriod Coils 
Capacitors Set $12.50 (Set of 4) $3.00 
Resistors Set $2.00 Speaker Cabinet $12.95 
Trim Pots; Transformer 

Trim Caps Set $13.50 18V 800MA $3.00 
Pots and Knobs $2.00 

We sell you all the above components in a package for 
$125.00 and you will receive a free predrilled P.C. board 
and instructions at no charge! 

DIGITAL TIMER/CLOCK 
24 Hour preset time to turn on or oft 
12 Hour green 0.5" display for time 
operated on 12^'16V A.C. 

The whole timer is self 
contained in a compact 
plastic case (as seen in 
photo). Designed for VTR 
with push button switch 
for easy setting. Limited 
quantity available. 

NOW ONLY $12.94 MODEL VEQ 0143 

SANYO UHF VARACTOR TUNER 
For UHF CH 14 83 

Tuning voltage +1V +28V D.C. Input impedance 75 
OHM. I.F. band width 7 "°' 16 MHz. Noise figure 11.5dB 
MAX. Size 2%" x 11/4 x 3n'". Supply voltage 15V D.C. 

Sound I.F. = 58.0 MHz. 
Video I.F. = 62.5 MHz. 

All units are brand new 
from Sanyo. 
MODEL 115 -B -405A 

$35.00 EACH 

Tuner is the most important part for the circuit. Don't le 

those $19.00 tuners fool you! 

SANYO ANTENNA SIGNAL BOOSTER 
This Booster is specially designed for UHF Channels 
(14-83). After Installed this unit (between the antenna input 
cable and the UHF tuner) will have a minimum of 10dB 
gain, that is approximately 2 times better than what you are 
seeing now. Ideal for those who live in apartments that can- 
not put up an outdoor antenna. Size is so small; only 2" x 

11/2" x 1". Supply voltage is 15 VDC. 

* NEW ITEM * 

MODEL 001-0076 

$12.50 EACH 

No FCC license 
required. 

OUR PRICE 
$49.50 

ADDITIONAL 
MICROPHONE 

(TRANSMITTER) 
AVAILABLE 

AT $28.00 EACH 

MURA WMS-49 

CRYSTAL 
CONTROLLED 

WIRELESS 
MICROPHONE 

SYSTEM 
Transmitter: FET mic for flat 30 
...AS KHz response extra con- 
trolled 49MHz AM Band for drift - 

free performance. 100 MW 
output (range approx. '/ mile) 

for reliable long range 
transmission. Powered by 
a 9V radio battery (in- 
cluded). 
Receiver. Extra controlled 
locks on 49MHz trans- 

mitter signal. 
With on panel 
VU meter 

monitors the signal strength from the microphone. Stan- 
dard phone jack outlet connection to a P.A. or other phone 
input. 9V battery included. This professional set is ideal for 
on stage, in field, church, in house or outdoor use. 

TV GAME BOARD 
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBALL 

AND JAI -ALAI. 
All boards complete with all parts ready to play. Requires 
6C size batteries and a small speaker for sound effects. 
The boards were surplus from a famous game manufac- 
turer. They will play on all US standard black and white or 
color TV sets. (Regular puce for these games were $39.50 
each) OUR PRICE ONLY $6.50 EACH 

PART #57456 

TENNIS 

11111 
HOCKEY 

JAI -ALAI 

1111) 

HANDBALL 

13 FUNCTIONS LCD TIME MODULE 
Displays month, date and 
day of the week 
Displays hour, minute and 
second 
AM, PM Indicator 
Alarm 1 and Alarm 2 (Inde- 
pendent) 
10 Hours Stop Watch 
12 Hours presettable count 
down time 
Hour Charm Indicator 
Back light by touch of the 
switch 

These modules are brand new and made by LITRONIX. 
Designed for a man's watch. Can be used for many applica- 
tions. Comes with 2 silver batteries and the ceramic round 
transducer. 

MODEL 001-0062 

$7.94 EACH 
FMC -105 

SUPER FM WIRELESS MIC KIT - 
MARK III 
This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condensor 
microphone that comes with the 
kit, allows you to pick up any sound 
within 15 ft. away! Kit includes all 
electronic parts, OSC coils, and 
P.C. Board. Power supply 9V D.C. 

$11.50 PER KIT 

MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

MJ2955 PNP150 Watts BV=60 V $3.50 
2N3055 NPN LC.=15 A per pair 

MJE2955 PNP90 Watts BV=60 V $3.00 
MJE3055 NPN ' I.C.=10 A per pair 

elk elk MJ15003NPN250 WattsBV140 V $12.00 
MJ15004 PNP I.C.=20 A per pair 

All above parts guaranteed to be prime and come with 
data sheets. 

WEM -36 FM WIRELESS MICROPHONE 
TEET MODEL WEM -36 is a factory assembled FM 
wireless microphone powered by two AA size batteries. 
Transmits in the range of 88-108 MHz with 3 transistor 
circuits to meet with F.C.C. part 15 regulations. Element is 

built in a plastic tube type case with an omni-directional 
electret condenser microphone unit. By using a standard 
FM radio, signal can be heard anywhere on a one -acre lot. 
Sound quality was judged "very good." 

MODEL WEM -36 $16.50 EACH 

ELECTRONIC PIN BALL MACHINE 

That sounds and plays like the 
real thing. All units are brand 
new but without the case. Func- 
tions of the game include 
double flipper control, kicker 
control, 1-4 players, 3 speed 
ball control, tilt switch, auto- 
matic score, extra bonus cave 
and many more. All solid state 
with LED panel, no moving 
parts. Requires 9V battery to 
operate, speaker not included. 

A perfect gift for yourself or friends 

SPECIAL $8.99 EACH SPEAKER $1.25 EACH 

MUFFIN FANS FOR EQUIPMENT COOLING 
These fans are pulled out from 
used computers. But carefully 
cleaned by ultrasonic cleaner. 
All in "like -new" condition. 
Size 4 11/16" x 1-1/2" x 

4 11/16". 
MODEL MF505 

$9.50 EACH 

WHISTLE ACTIVATED SWITCH BOARD 
All boards are pre -assembled and tested. Your whistle to 
its FET condenser microphone from a distance. as far as 

30 feet away (sensitivity can be easily adjusted) will turn 
the switch on. then match your whistle to it again. then it 

turns off. Ideal 'for remote control toys. electrical appliance 
such as lights. coffee pots. TV. Hi.Fi. radio or other 
projects. Unit works on 9V D.C. 

MODEL 968 

$4.50 EACH 

ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can he used as a:doot charm. an 
audible indicator and for many other sound projects. The 
special custom made I.C. is pre programmed with 4 

musical tunes. Kit comes with a nice looking plastic case, 
pre -drilled P.C. board, volume control, special sound I.C. 

speakers and all electronic components and instructions. 
Ideal for home or school projects. 

BUY 

NOW! 

SPECIAL 
PRICE! 
ONLY 

$15.50 l'I_R htI 
MODEL FIH-3000 

kg. 
$6.50 Per Kit 

FLUORESCENT LIGHT DRIVER KIT 
12V DC POWERED 

Lights up 8'"15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper. outdoor, auto 
or boat. Kit includes high 
voltage coil, power transistor, 
heat sink- all other electronic 
parts and PC Board, light 
tube not included! 

PRESS -A -LIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSIVE' $3.95 ea. 
because it'has none! Easy to 
carry in pocket and handy to 
use. Ideal for emergency light. 
It generates its own electricity 
by squeezing grip lever. Put 
one in your car, boat, camper 
or home. You may need it 

some time! =0""`-' ' Model F-179 

ULTRASONIC 
SWITCH KIT 

Kit includes the Ultra Sonic Transducers. 2 PC Boards for 
transmitter and receiver. All electronic parts and instruc- 
tions. Easy to build and a lot of uses such as remote control 
for TV. garage door. alarm system or counter. Unit 
operates by 9-12 DC. $15.50 

ELECTRONIC SWITCH KIT 

CONDENSER TYPE 
Touch On Touch Off 

uses 7473 I.C. and 
12V relay 

$5.50 each 

40 oe Cal,tomla 
Ouls Oa ca,I i ncluCe (: s .n co 8 aaoal 

I aereeae 

410 MqmremOeeAcDp 0/anV R 
C ON%Oa 

rOa 
Store Hours 10 -7 Con Inu Sal 

12603 CRENSHAW BLVD.. HAWTHORNE. CA 90250 
PHONE: (213) 973-1921 (213) 679-5162 

FORMULA INTERNATIONAL INC. 
$nIPPING PND HANDLING DHMGÉS Send $1.00 

ueee. ss 10o Purcna+e aer sso 0o wmnas" mum 
ID°y 5°.a 

Isi 
25% 

Iw 
2e° 

Catalogue 

VISA' 
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schematic 

RECEIVE - Complete parts list 
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beton projects 

= 
such as: l.-- 

OWL BURGLAR ALARM 

TELEPHONE HOLD SUTTON 

li ,phj 
STROBE LIGHT NERVE TESTER 

exciting i 
low cost 

kits. 

arS,'4. 

11111111111 

40,,rni 

ROBOT BLINKER 3CNANNEL COLOR ORGAN 

,,,,_. 
JJJ ...,,,,, ...,,,,,.., "Pr' 

1111 j DIGITAL SLOT MACHINE COMBINATION LOCK 

(Also available, complete 
Basic Electronics Course 

DEALERS 
Cash In on the electronics revolution now. 

PPG has sold hundreds of thousands of these 
electronic kits to, schools and training 
institutions. We are Offering these exciting 
kits through electronics stores across the 
nation 

Contact us immediately for your Dealer's 
Free Information Package. Find out how you 
can get started in this exciting and fast 
growing retail market. 

CALL THIS TOLL -FREE NUMBER FOR 
YOUR FREE HANDBOOK AND THE NAME 
OF THE DEALER NEAREST YOU. 

Toll -Free 1 (800) 453-1708 
Utah residents 1 (8011 628-3627 

PPG Electronics Co., Inc. 
791 Red Rock Road, 

St. George, Utah, 84770 

Special Prices For Educators 
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IKE HITECH KITS 
EDUCATIONAL IN NATURE FUN TO BUILD ANO USE 

LCD Multimeter 
The affordable LCD Multimeter. High accuracy 19 
range large 31/2 digit DMM with diode test, auto 
polarity and LO Bart. indicator. Fully Assembled. 

- -~ Modal 101 ... $69.96 9V Battery .... $0.95 

0.50113A Regulated 
Adjustable Power Supply w 
With overload protection end LED .-f 
power on indicator. Assam $28.50 R. 
HKIT-503 Kit $24.50 .. 

30W Single Channel Power Amp. 'tie 11 Compact power amp. with volume. treble e 4 
and base control. Excellent for boosting the 
power of your portable radio, or cassette. ;e` Connect to your TV/wile and experience the 
real sound of your N program. 
H KIT -300 Amur $21.95 Kit$16.95 

Programmable Music Doorbell 
Electronic door -bell that has 9 programmable tones. 
Uses CMOS for low power consumption and has 
auto shut-off feature. 
HKIT-47A Assn+ $16.50 

' a 
e a 

Kit $12.50 

19V Batt $0.95) 

e 
M --- 

Transformers for Kits 
HKIT-83A $7.50 HKIT-300 $10.50 
HKIT-86A $5.95 HKIT-503 $12.50 

7 Digit 
Unidenal Counter 

Universal Counter counts up 
to 60 MHz and 10 million 

ants. 7 large 0.5" digits. 
Crystal' time base. High per- 

0.35$1.5A Quality Power Supply 
Provides 4 rangea of current limiting upto 
1.5A. Uses precision regulation and power 
Irans,ator booster. Asam $24.50 
HKIT-83A Kit $19.60 

formance. 
HKIT-86A KA $49.50 32.788 MRZ Xtal $2.50 

Function Generator 
Generates mangle, square o sine 

e. 1 Hz to 100 KHz. Ideal for 
testing audio amps. Assn+ $36.60 
HKIT-55 Eft $29.50 

To Order. send 

Hitech 
4425 W. Sepulveda 

Phone 
VISA and M/C 
Shipping end Handling 

PLEASE VISIT OUR STORE. 
Special discounts available to educational 

We also stocke full line of TTL. 
CMOS. Linear end other coesspo- 

nets. Pleas. cor. sod ase us. 

Kits do not include xfonner/bats./case 

check or money order to: 

Electronics 
Blvd., Torrance CA 90505 

Orders: (213) 371-2160 
welcomed. Minimum Order $9.00 

5200. CA tes dent add 6% tax. 

Open 10.00-e:00 Mon. shro Sat. 

institutions. Dealer ksqukies ironed. 
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trot ow 

120VAC VARARLE STROME UNIT KIT 
Complete venable rafe strobe IoM hit produces Ord. .. 
rani flashes f fight Operates Iron stanaerd 

X11 

120VAC Reliable design -thousands of these are f 7 
in tnmughout the world. Overall sloe of con+'\ 
alelad board 3'L x 2'W a 311 
00071 $7.50 Yf 

SVOC ELECTIIONIC WARNING FLASHER KIT 

This po0able banery operated dhose continuously 
emits bursts of intense tight at a fixed repetition 
rate Can be seen tor great distances nakrig it a 

peat safety denoe Features xenon Ilashtube. Operates 
on 3VDo bee 15V Baneros) Sae of rn: PIEL x 2tiy 

257 80.56 
Mond 

FASCINATION STAR MT 
- 

- 
Produces an''explodi tar' wsual effect stain 25 "m - ex! 
LEOS and 

d 

lCOrcuitroup 

of Ey 

The center LEO ugnts earthen ! 
nert 

yLl 
t of 

fights until the outer edge oDS il the star lig 
and then 

hts uper veTM : 
process then reverses roses. Operates from 9V bat-' - t¡>-- 
Cory CAW 816.E6 

ELECTRONIC WHEEL OF FORTUNE SIT 
Push Upstart button and a bright red ball (LEDs) 
appear to spn around ten numbers When you release 
the button the electronic ball appears to slow down . 
and finally mes to a stop a o number. As the bas 
spins a smail speaker colts a ticking sound in synmronwtion Unit 
operaes from 9V battery Sue of bard 2.9" x 2 S' CSIM q.M 

SOUND EFFECTS GENERATOR NT 
boding sound enacts kit uses the Mpular 7176177 - * 
chip to developphaeor. locomotive, tweeting 1; :;-" 5n+, organ. Modal T. etc sounds Uses alp switch ... 
for siple programmingof Ihe pro afar Operates al 
from 9V battery Sue of board. 3 25' x 2' 
CAW 510.96 

SCNARREL COLOR ORGAN 
Very popular 3 donne color organ Auges fights of your choice to 
flash to beat of music Matures level control) and 3 

separate ACnalshm20Anefóar:ten+ 
s. etc Operates 1120V s o d 

7- Jr 5' GSM 55.00 

POPULAR ITEMS 

GREEN NEONS (same as NE2 but 
glows bnght preen) 
04531 641.00 

3' 750ma SOLAR CELL 

C4631 53.00 

3.6V 100ma RICA() (removed from 
new equipment) 
04665 $2.50 

KESTER 60/40 PC SOLDER 6 H. coil 

04456 $1.00 

C106131 SCR 200V 4A 

C4426 .69 

Hews ROUND FLASHTUBE 

C4666 01.95 

PC TO PC SYNC CORO 

04667 52.00 

LED STEREO POWER METER LOT 

Features attractive "moving" jumbo 
LED display with 20 LEDS (10 per 

channel) indi- 
cating WAS output ¡M . goj 
of amplifier Con- 
nect5 to speaker tree sit lJ 
leads. Can be used d 

With any amplifier from 1 to 200 
watts Size. 23/4' s 6'4' Requires 3 
SVDC at 500 ma. 

C4662 017.95 

OVAL VOLTAGE POWER SUPPLY KR 
Power supply for above kit Output t 8 VDC at 500 ma-input 120 VAC 

See Y x 23/4 
C46e3 $5.95 

Combination of both kits 
04864 322.95 

P.O. BOX 27038 CHANEY DENVER, COLORADO 80227 

electronics inc. 303-781.5750 

Phone Orden 
303.7815750 

Minimum AD Order 59.00 - 
Please include 51.50 Tor postage IUPSI 
VISA MC accepted 
Phone orders lee welcome 

Send jar our Ires catalog of unique hems 

CIRCLE 81 ON FREE INFORMATION CARD 

(602) 266-9758 (602) 266-9758 

°Np ELEci., 

e. SURPLUS -eC 
Wholesale - Retail - Surplus 

Electronic Parts 

6835 N. 16th Street Phoenix, AZ 85016 
818 W. Broadway Tempe, AZ 

DIGITAL ALARM CLOCKS 
AS IS 

WARRANTY RETURNS 
$2.45 

$5 45 

SPECIAL LIMITED QUANTITY 
* GANG PUSH BUTTON SWITCH 
* 6 - D.P.D.T. 
* 2 - 4.P.D.T. 
* RED INDICATOR FOR ON POSITION 

Includes: 
5" LCD Readout 
ICL 7106 CPL A -D 
Decoder Driver 
MC 14016 
MC 14013 

PULSE RATE 
INDICATORS 

USED FOR 
HEART MONITORS 
100% Functional 

$19.95 
MC 14584 
LM 32 YN 
TL 064 CN 
Piezo Buzeer 
9 V. Batt. Clip 
Misc. Elect. Components 

NEW PLASTIC CASE 

51 55 
Includes: 

9 V. Batt. Holder 
Front Bezel 

Excellent for Frequency 
Counter. 

TELEPHONE 
PUSH BUTTON 

KEY PAD 

$5.95 
(w) Encoder & 

Tone Generator 

Made for Heart Monitor 
above. 

$39.95 

MICRO WAVE DOWN 
CONVERTER KIT (HMR II type) 

PC Be 3-MRF901's, 2-MBD 101's, 
1 Thermistor, 1 Choke, 3 -Chip Caps. 
1 "F" Connector, 8 Resistors 

+ Instructions 

ALL ORDERS SHIPPED SAME DAY VIA UPS 
nSORRY NO COD'S 
(602) 266-9758 
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SCR SUPER -BUYS 
UHF -VHF CONVERSION KIT. 

Complete wnh PC board, all required com- 

ponents: cabinet wHIt speaker: and compre- 

hensive brochure Incl. schematic, board kw - 

out mounting and hook-up diagrams, parts 

list and assembly and set-up Instructions. 

NI parts are Industrial prime qualify. 

NEW ZENITH ZVM-121 HIGH 
LEGIBILITY CRT MONITOR. Features 12" green 

phosphor CRT, WM 15 MHz Bandwidth. 40 

or 80 character widths ore operator swOch- 

selectable. Fully compatible 10160 80 -column 

Apple cards, etc. 

MITSUMI - MODEL UES-A55F 

VARACTOR UHF TUNER EREQ RANGE 

470 - 889 MHz 

ANTENNA INPUT 

300 OHMS 

Our 
Own 

Famous 
Kit 

$119.00 

Our 
Factory 
Direct 
Price 

$117.00 

$25. oo fia. 

10 tor $220.00 

SPECIAL IR 
2200 MFD 40 VT CAP $1 3. 50 

I.C. SPECIAL LM 565 

H.D. TRANSISTORS 
SPECIALS 2 N 3055 

25A 745 
2SA 7478 

2S C 1116B 
2SC 14038 

roar $16. Do 

lo tor $10. 
$4.00 ea. 

$4.50 ea. 

$3.25 ea. 

S3.00 ea. 

OUTSIDE CAL 800-854-8660 
INSIDE CAL (714) 527-2554 

or (213) 603-9385 

SCR ELECTRONICS INC. 
VISIT OUR NEW SUPER CENTER 

5303 Lincoln Ave., Cypress, CA. 90630 
Pay by CHECK MO, VISA M/C 

$10.00 MIN. ORDER HANDLING/SHIPPING...S2 50 
UPS ANYWHERE IN CONTINER-TN. U.S. 

CIRCLE 83 ON FREE INFORMATION CARD 

FREE 

CATALOG 
Burglar/Fire Alarms 
Security Products 

igualosi 
i,7oo0ELp°'ro11=uT.w 

Alarm Controls Remote Stations 
Infrared Motion Detectors Sirens 
Microwave CCTV Fire Detectors 

Vehicle Alarms Phone Dialers 
Key Locks Wireless Components 

Magnetic Contacts Glass Protection 
Lights System Parts Tools Books 

Bells Ionization Smoke Detectors 

mountain west 
4215 N. 16th Street Dept. RE -6 
Phoenix, AZ 85016 
1-800-528-6169 
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CPU'S & SUPPORT CHIPS 

.04 
60%4 
AM02901 

6202 
621! 
8214 
e274 

5945337 
8226 
6225 
81% 

RAM' 
626E 1416121 

n14í.3 
41154 
41.2 
21. 3 

T6ö 3409 
X4027 3 

MK195611 
611113 
MS'4%14L 
54915291. 

2160.1 

151044 
141140169 
11.01 
5101E 
2MAL 

3.70 
7.60 
8.56 

35.03 
215 
380 
23 
3]6 
6.% 
2.75 
1.80 

8.% 
146 1. 

3.26 
so 

1.75 
3.60 
2% 

13-% 
3.% 
1.70 

2.46 
2.50 
1.56 4149714C 
1.% 
2.% 
2.46 

6255 6.96 

5256 6.% 
5167 14866171 7.96 
8%303 aá.75 
190.4 6.76 
2804510 12.95 
290 PIO 5.75 
48559427 NL 8.66 

4270 16.56 
951 16% 
9510 _ 260 

ROM's 
2705 - 2% 
n16. 5V - 4.85 

2732 
01A 

254 
91513 
425112 
425,15 

42s113 
525119 
4251m 
42161 
36IDAa 

67565 44,595, 

11. 
4.% 

.55 
1.m 
1.03 

1.% 
1.% 

8.03 
3.m 
1 55 

UART's 
4461013 - 375 146814 - 

T51.9 - 3 55 COM2017 
1T141928 - 3.13 ÁV38708 - 225 

INTERFACE SHIFT 
& DRIVERS REGISTERS 

M1402 
MM1403 

MM5013 
MM5%5 
M54.055M0067 

MM5058 
4.4515.0 

1.75 
1.75 

i. 
2.50 
260 
2.60 
2.60 
2,60 

14 PIN HEADERS.. .3/91.00 
16PIN HEADERS .40 

24 PIN HEADERS .75 

40 PIN HEADERS 1.10 

50 PIN EDGEBOARD CONN. 3.95 

26 PIN EDGEBOARD CONN. 2.50 
50PIN RIGHT ANGLE CONN. 3.95 
20 -PIN RIGHT ANGLE CONN. 2.25 

C/AAOS 
40, 

8307 
4039 
9006 

4014 
4016 

4016 
4019 
4020 
4021 

4002 
1007 
4024 
4025 

4042 
1m 60 
160º 
801 % 

4510 65 

15t5 t60 

4518 

6A A 
- I75 

4963 - 90 

4616 - Of 
74003 27 
7¢42 n 
'4Cp 

30 
4c10 - 27 

77122 
ID 

1c70 - 50 
74670 70 
74653 - 130 
71C% 40 
74095 50 
)4C90 90 
74091 % 

71101W40,57 

74.ím 
74.,42 
7461% 
7.614 
740170 
740173 
11619) 
74.31 - 60 7t4 5 
74.921 % 

A 
15 

ii30 

)4560 
74501 
74503 
7.89 
74595 
7.09 
74510 
7.11 
'4515 

4520 
/1530 
7.31 

74S SERIES 
74574 70 
7455 80 
74589 1.3 
715112 % 
)451n 1.40 
715136 1 60 
745138 1.26 
745138 1.10 
745140 1.00 
7153 110 
7.151 1 25 
7.157 125 

745158 1.16 
745195 
745174 1 40 

745170 1.40 
745184 1.10 
715267 1.50 
)4555 1 40 
745180 1.3 
74.5280 1 60 

7.60 225 

50 PIN RIBBON CONNECTORS 43.25 
40 RN RIBBON CABLE CONN 52.75 
20 FIN RIBBON CABLE CONN 52.35 
l0 FIN RIBBON CABLE CONN 61.50 

PRINTED CIRCUIT BOARD 
6' DOUBLE SIDED EPDXY BOARD'{, -THICK 

5.60 ea 5.5260 

EPDXY GLASS VECTOR BOARD 

1716" thick with 1110" 5650.3 

41/2" x 61/2" 51.95 

DATEL'S DAC-08E0 

8 bit DAC - $ 4.95 
CRYSTALS 

2.460 3.000 5.000 8.000 
18.432 64.25 S1. I 3.579 8.000 10.000 63.25 

20.600 4000 0.144 18.000 O6' 

REOICON SAD 1024 ANALOG DELAY LINE ..510.95 

SPECIALS 
DOUBLE SIDED DIP RIBBON 

CABLE JUMPER ASSEMBLIES 
16 PIN 4" LONG S 2.00 
14 PIN 12" LONG $ 2.50 

RS 232 CABLE 
10 Conductor, N 22 color coded wire, 
gray PVC outer cover, V" diameter 

.40 per ft. - 100'/630.00 
Add 20% postage for orders under 100'. 
Add 10% postage for orders over 100'. 

211414 - 1.% 4118-2 - 1.75 

8080A - 3.75 TMS9927NL 
Z804. CPU - 660 CRT CONTROLLER - 9.% 
826414164-2164K RAM - 8.95 8775 CRT CONTROLLER - 16% 
2732-32K ROM - 11.% F01791 - 28.95 

276425 - 39.% 6845 15 95 

SPECIALS GOOD THRU JUNE 1982 

MINIATURE MULTI -TURN TRIMMING POTS 

50. 100, 500. 1K. 606, 250K ...615 each 3752.00 

NO.30 WIRE WRAP WIRE 
SINGLE STRAND 100'..81.40 

DIP SWITCHES 
CTS296 4 .POSITION'. 
CTS 206- l 7 POSITIV'. 

CTS206 6 860S''I'", 
CTS217610 IOP,.'. 

TOGGLE SWITCHES 2060 - 0401 - 150 
- ,P, - CENTER 01111 1:. 

7 WATT LD 65 LASER 
DIODE(. R)$8.95 

25 watt Infra Red Pulse ISG 2006 EOUIY.I 
Laser Diode (Spec sheen included/ $24.95 

21813820 P FET 
28 5457 N FET 
2612646 UJT 
ER 900 TRIGGER DIODES.. 
2616028 PROG. UJT 

S .45 
5 .45 
5 .45 

4/51.00 
5 .65 

DISC CAPACITORS 
1 U 16V 10 11 00 100 08.80 
01UF35V 16 51.00 100 5019/ 

IN414811N9141 15/1.00 

TANTALUM CAPACITORS 
.22UF 35V 5/51.00 7OUF 35V - 5 40 
.47ÚF 35V 5151.00 22UF 10V - S .30 
.68UF 35V 5/51,00 154,1F 16V 3/81.00 
1UF35V 5/51.00 30UF6V 5/51.00 
2.2UF20V 5/31.00 33UF20V 0 .60 
3.3UF20V 4/51.00 47UF20V $ .85 
4.7UF35V 4/81.00 fi8UF 10V 51.00 
6.8UF 35V 3/51.00 120UF 6V 8 .75 

2000F 20V 51.75 

SANKEN 
AUDIO POWER AMPS 

Si 1020 G 20 WATTS . $12.50 
S 1050 G 50 WATTS .$27.50 

200 PRV 1A LASCR .95 

RS232 
CONNECTORS 

DB 25P male $2.75 
DB 25S female 3.75 
HOODS 125 

SCR's 
1.5A BA 35A 110A 

100 _45 60 1.40 

200 iii .70 _80 1.90 9_00 
40020 1.40 2.00.12.00 
600 180 360 15.00 

TRIAC's 
PRV 
100 

200 

1A 
45 

84 

10A 

% 
30 

1.90 

2.00 2.75 

254 
1.55 

2.10 

3.10 
a 31.1 

F14 1.1' D C 4' 
P 100 PHOTO TRANS 

RED. YELLOW, GREEN or AMBER LARGE LED's. 2' 
RED ,GREEN BIPOLAR LEDS 
411.6092 IR LED 
MRD14B PHOTO DAM.. XTOR 
TIL 1190PTO ISOLATOR 
IL 5 OPTO ISOLATOR 
1 WATT 2ENER5: 3.3.4.7. 51. 56. 6.8, 8.2. 91. 10. 

12. 15. 18, or 22V 

SFC 3301 - 50 PRV 30A 

FAST RECOVERY DIODE I35nsl .. $2.25 
20KV 250MA DIODE $1.90 

45 

6,31 011 

TRANSISTOR SPECIALS 
241307PNPGE110.5 
1N4044PNPGE10.5 3 1m 

AEPG8014- 
PAP GETO3 95 

P 145 1.>6 
2N6233NPN5WITC11I1G170WE5 186 
MI4,8. Ce RF 75 
2N1n2 /4146 Si TO)ANSISTOR 

NON 
1.03 

iNN3137NPN5.NO3 
1.04 

2N3015 NPN S. 30.3 RF 1.50 
2614374P6 S. 60.5 3/ 180 
274212121NPN 5.T0-18 51 103 
2NIDmPNPS,TO 18 6. Lm 
1NeE6 NON S.10 1 66 2N104NPNS,2091 6, 1 W 
214930006o S1 TO 42 6, 1.m 
MUM NON 5.T0.120 ,% 
286195PNP 5. T02'20 

TPPüéPNPs:óm e2 
roe PNPS. % 

1P 121 PAP 5. L781 .. 80 
LIP 141 PN S. U91 Tm 

7,7E 3055 80 

TTL IC SERIES 
7400 
7401 

7402 
7403 

1404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
/412 
7413 
7414 
7416 
7417 
7420 
7425 
7426 
7427 
7430 
7432 
7.7 
7438 
7449 
7441 

7042 
7446 
7448 

7447 - 
/448 - 

7450 - 

17 

17 

17 

17 

24 
24 
33 
35 
27 
24 

º 
50 
33 
37 
17 

33 

,7 
27 
27 
27 

.17 

70 

65 
% 
17 

7472 
74)3 
747< - 
/475 
7476 
7480 - 
7483 - 
74% 
7486 
7490 - 

7491 

7492 
7493 
7494 - 
14% - 
7496 - 
74107 
74121 - 
74122 - 
)4123 - 
74125 - 
)4126 
74145 - 
741. - 
74150 - 
74151 
74153 
75164- 
)4155- 
)4157 - 

74160 
74161 - 
74162 - 

74163 - 
74164 - 60 
74165 - 60 

35 74166 - .70 
35 14181 -1 25 
40 74170 - 1 8 
40 74173 - 75 
495 74174 - 65 

45 74175 - 60 
.56 14175 - 75 

65 74148 - 75 

62 74160 - 75 . 74181 - 1.90 

45 74192 - 45 
45 74190 - 10 

45 74191 - 75 
60 74192 - 70 

60 74193 - .79 
60 74194 - 85 
35 74195 .. 45 

35 74196 .75 
39 74197 75 

11 74273 .85 

45 74279 60 

45 763W` .65 
74367 65 

1.25 74368 .65 

1 10 74390 - 90 

.50 75324 1.75 
40 75326 1.50 

1.10 75492 
5o 8131 
50 9T32 
65 9801 

% 
2.00 
2.75 

75 

60 650666H - 1 51 

FULL WAVE BRIDGE 
PRV 
100 

2A 64 256 
1 40 

60 1.30 2 

;00 8533020 
30 90 4 40 

12V DC RELAYS 
TTL SIZE 

S. P. 1200 01,m co.: 
95 

D. P. 400 ohm coo 
125 

DIP SOCKETS 
8 PIN 17 12 P:N 30 

14 PIN 20 24 PIN 35 
161814 22 28 PIN 40 
18 PIN 25 40 PIN 60 

e 1 11 

PRV 

100 

200 

400 

600 

800 

1000 

.06 

07 

.09 

11 

15 

.20 

1A 3A 72A 

.14 .35 

.20 .40 

.25 .85 

.30 .80 

.35 1.00 

.45 1.25 

50A 

.90 

1.3o 

1.50 

2.00 

2.50 

3.00 

125A 

4.25 

5.25 

6.50 

8.50 

10.50 

12.50 

240A 

6.00 

9.00 

12.00 

15.00 

18.00 

26.00 

CLOCK CHIPS 
MM5314 /4 75 MM5316 

MM538744 5.95 

54 95 

.5V at 800ma SOLAR CELLS 
3" diameter $4.35 

7 SEGMENT DISPLAYS 
I SC8024-4 d1gn DL -707 C.A..3"....3 .75 

::. C. 8 -display 55.95 DL 747 C.A..6" . .51.50 
050359 5.75 FND810.8"CA ._51.95 
FND503C.C..5- 5 .85 FND803.8"CC ....51.95 
FND510C.A .5" 5 .85 MAN 5C-C.Green .5 .75 

DL-704.3"C.C. .5 .85 MAN82C.A. Y-Ilow 8 .75 

74L 
4449444 

246.564 

4.445, 

/44504 

244505 

241.501 

744503 

/41.510 

.512 
74551.2 

516514 

241.515 

64520 
14621 
.512 
74521 
74527 
.529 
.530 
.522 

745031 

246540 

444514 

7465/5 

511.574 

744593 

166546 

746510 

.590 

.592 

.563 
74.5691 

24 

45 

39 

43 

22 

.5107 

1466112 

1415123 

2415124 

.5125 
146121 

6145133 

.5135 

.5128 
4445133 

1445155 

MUM 
545156 
7445161 

.5157 

.5151 
141.4110 

1456102 

1415,64 

745116 

.5191 
/4151011 

.5170 
701-51,9 

7455. 
.5123 
1445191 

.6181 
1.645191 

141.6193 

.5113 

.5194 
/455195 

54,51. 

33 

39 

61 

45 

54 

PO 

40 

63 

45 

26 

160 

.591 
44,40 
7415,1 
86,44 

7,45954 
.5444 
7445247 

7495241 

1465251 

Auat 
2415234 

44552311 

.5213 

.5279 
7,11.580 

.5333 
/41.5280 

.5993 
44464,6 

545 la 

.531.2 

.5319 

.5313 
1.41,5374 

.5316 
7455310 

1445813 

746680 
/46500 

14558/1 
anal 
14.1 
0,74 

40 

1 la 
110 

1 50 

01 

14 

16, 

1. 
I 84 

en 

110 

LINEAR CIRCUITS 
m 

ule,17 .5% 
7ucH - 40 ,11' 

L.393 - .% Mlao9 - 
L14362- b iM. - 1 65 

1,1383 2.3 C671 - 
I 1_193061_1930680 CA3018 

LM387 - I D CA3078 - 1 
LM391 - 7.03 CA80e - % 
LAl563 - ].25 c713956 - 95 

LM324 % LM5% - 45 C 140 _ 1 20 
LM. 65 L14556 95 LM2901 - % 
L 6.1 l.5 -p.% 3%CC 350 
E -t5 - i Ton co c P _ .3 

LF%6 1% ä7 1% TL004 CN - 1 m 
LM311 i80 
LM3,5 - co 

REGULATORS 
191317T._ .. ..61.75 
LM337 92.50 
79KC 91.75 
723 9 50 

32005,12,150, 24 6 90 
35 

78L% 6 45 
LM3050 9 75 

3407.5. 8, 8. 9. 12, 

15,18or24V .E 85 
LA51112 r 12V 3A63.95 

1 

POSTAGE ADD 10% FOR ORDERS UNDER 525.00 

RATES ADD 5% FOR ORDERS BETWEEN 025.00 AND 550.00 
ADD 3% FOR ORDERS ABOVE 550.00 

TERMS:FOB CAMBRIDGE. MASS. SEND CHECK SEND 6.25 FOR OUR CATALOG 

OR MONEY ORDER. MINIMUM TELEPHONE, FEATURING TRANSISTORS 6 
C 0 PURCHASE ORDER OR CHARGE 520.00 RECTIFIERS 146 HAMPSHIRE 
MINIMUM MAIL ORDER $5.00 ST . CAMBRIDGE. MASS 02139 

SOLID STATE SALES 
P.O. BOX 74D 
SOMERVILLE, MASS. 02143 

TEL, (617) 547-7053 
WE SHIP OVER 95% 
OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 
FOR ORDERS ONLY 

CIRCLE 66 ON FREE INFORMATION CARD 

C z 
m 

co 
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ALI, VIF.RC:HAN1)ISI. 100% GUARANTEED! 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74107 
74109 
74110 
74111 
74116 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 

7400 SERIES 

.19 74136 .50 

.19 74141 .65 

.19 74142 2.95 

.19 74143 2.95 

.19 74145 .60 

.25 74147 1.75 

.29 74148 1.20 

.29 74150 1.35 

.24 74151 .65 

.19 74152 .65 

.19 74153 .55 

.25 74154 1.40 

.30 74155 .75 
.35 74156 .65 
.55 74157 .55 
.25 74159 1.65 
.25 74160 .85 
.19 74161 .70 
.35 74162 .85 
.29 74163 .85 
.29 74164 .85 
.29 74165 .85 
.29 74166 1.00 
.29 74167 2.95 
.45 74170 1.65 
.19 74172 5.95 
.29 74173 .75 
.45 74174 .89 
,29 74175 .89 
.29 74176 .89 
.19 74177 .75 
.49 74178 1.15 
.65 74179 1.75 
.69 74180 .75 
.69 74181 2.25 
.59 74182 .75 
.69 74184 2.00 
.69 74185 2.00 
.19 74186 18.50 
.23 74190 1.15 
.23 74191 1.15 
.23 74192 .79 
.23 74193 .79 
.35 74194 .85 
.29 74195 .85 
.34 74196 .79 
.35 74197 .75 
.49 74198 1.35 
.35 74199 1.35 
.59 74221 1.35 

1.10 74246 1.35 
.95 74247 1.25 
.50 74248 1.85 
.65 74249 1.95 
.35 74251 .75 

4.95 74259 2.25 
.35 74265 1.35 
.40 74273 1.95 
.50 74276 1.25 
.49 74279 .75 
.65 74283 2.00 
.55 74284 3.75 
.70 74285 3.75 

2.75 74290 .95 
1.00 74293 .75 
.30 74298 .85 
.45 74351 2.25 
.45 74365 .65 
.55 74366 .65 

1.55 74367 .65 
1.20 74368 .65 
.29 74376 2.20 
.45 74390 1.75 
.55 74393 1.35 
.45 74425 3.15 
.45 74426 .85 
.55 74490 2.55 
.45 

LED DISPLAYS 
1.29 HP 5082-7760 .6" CC 

.99 MAN 72 .3" CA 

.99 MAN 74 .3" CC 

.75 FND-357 (359) .375" CC 

.99 FND-500 (503) .5" CC 

.99 FND-507 (510) .5" CA 

74C00 
74CO2 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C165 
74C173 
740174 
74C175 
74C192 
74C193 
74C195 
74C200 
74C221 
74C373 
74C374 
74C901 
74C902 
74C903 
74C905 
74C906 
74C907 
74C908 
74C909 
74C910 
74C911 
74C912 
74C914 
74C915 
74C918 
74C920 
74C921 
74C922 
74C923 
74C925 
74C926 
74C927 
74C928 
74C929 
74C930 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 

14 Pin 3" 
14 Pin .3" 
14 Pin .3" 
10 Pin .2" 
10 Pin .6" 
10 Pin .6" 

.35 

.35 

.35 

.35 

.35 
1.50 

.35 

.35 

.50 
1.75 
1.20 

.65 

.85 

.80 
1.95 
1.95 

.95 
4.50 
1.75 
1.75 
1.75 
1.00 
5.75 
2.25 
3.25 
1.75 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.25 
2.25 
2.25 
2.25 
2.25 
5.75 
2.25 
2.75 
2.75 

.80 
.85 
.85 

10.95 
.95 

1.00 
2.00 
2.75 
9.95 

10.00 
10.00 

1.95 
2.00 
2.75 

17.95 
15.95 

5.59 
5.95 
6.75 
7.95 
7.95 
7.95 

19.95 
19.95 

.35 

.35 

.25 

.95 

.29 

.95 

.45 

.45 

.35 

.25 

.45 

.95 

.95 

.45 
1.15 

.95 

4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 
4093 
4098 
4099 
14409 
14410 
14411 
14412 
14419 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
4527 
4528 
4531 
4532 
4538 
4539 
4543 
4555 
4556 
4581 
4582 
4584 
4584 
4702 
4724 
80007 
80C95 
80C96 
80C97 
80C98 

.45 

.95 

.95 
1.15 

.35 

.75 

.35 
1.65 
.65 
.80 
.95 
.45 

2.95 
.85 
.95 

1.25 
.75 
.85 
.85 
.95 
.95 
.55 
.55 
.95 
.95 

1.45 
.75 
.40 
.35 
.35 
.30 
.30 
.30 
.30 
.95 
.30 
.30 
.30 
.95 
.95 
.95 

2.49 
1.95 

12.95 
12.95 
11.95 
12.95 
4.95 

.95 

.65 
1.95 

.95 

.95 

.95 
1.25 
2.25 
1.55 
1.25 
1.25 
1.25 
1.25 
1.25 
1.95 
1.25 

.95 
1.95 
1.95 
1.95 
2.70 

.95 
.95 

1.95 
1.95 

.95 

.95 
12.95 

1.50 
.95 
.85 
.95 
.95 

1.20 

r LED LAMPS 

Jumbo Red 
Jumbo Green 
Jumbo Yellow 

1-99 100 -up 

.10 .09 

.18 .15 
18 .15 

JDR MICRODEVICES, INC. 
1224 S. Bascom Avenue 

San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) 

(408) 995-5430 Telex 171-110 

CALL US FOR VOLUME QUOTES 

74S00 SERIES 

74S00 .44 74S85 2.39 74S163 3.75 745280 2.90 
74S02 .48 74586 1.44 745168 4.65 74S287 4.75 
74503 .48 745112 1.59 745169 5.44 745288 4.45 
74SO4 .79 745113 1.98 74S174 1.09 745289 6.98 
74S05 .79 745114 1.50 74S175 1.09 74S301 6.95 
74S08 .48 745124 2.77 74S181 4.47 74S373 3.45 
74509 .98 745132 1.24 74S182 2.95 745374 3.4E 
74510 .69 745133 .98 745188 3.95 745381 7.95 
74511 .88 74S134 .69 74S189 14.95 74S387 5.75 
74S15 .70 745135 1.48 745194 2.95 74S412 2.98 
74520 .68 74S138 1.08 745195 1.89 74S471 9.95 
74S22 .98 745139 1.25 745196 4.90 74S472 16.85 
74530 .48 74S140 1.45 745197 4.25 74S474 17.85 
74S32 .98 74S241 3.75 745201 14.95 74S482 15.60 
74S37 1.87 74S244 3.98 74S225 8.95 745570 7.80 
74S38 1.68 74S251 1.90 745240 3.98 745571 7.80 
74S40 .44 74S253 7.45 74S257 1.39 
74S51 .78 745157 1.19 74S258 1.49 
74S64 .79 74S158 1.45 74S260 1.83 
74S65 1.25 745161 2.85 74S274 19.95 
74S74 .69 74S162 3.70 74S275 19.95 

EPSON PRINTERS 

MX -80 47-e 
MX-80/FT 
MX -100 ne 

16K APPLE* 
RAM CARD 

* Upgrade your 48K Apple* II to full 
64K. 

* Fully software and hardware com- 
patible with Apple language card 
and microsoft Z80 card. 

* Eliminates the need for Applesoft or 
Integer Basic ROM card when used 
in conjunction with DOS 3.3 

* Allows you to run Apple Fortran or 
Pascal. 

* Available as bare board kit, or com- 
pleted and tested board. 

BARE BOARD $ 40.00 
KIT 89.95 
ASSEMBLED & 
TESTED 109.95 

`Apple is a trademark of APPLE COMPUTER INC. 

HOURS: Mon. - Fri., 9 to 5; Sat. 11 to 3 

VISIT OUR RETAIL STORE! 
TERMS: For shipping include $2.00 for UPS Ground, 
$3.00 for UPS Blue Label Air. $10.00 minimum order. 
Bay Area residents add 6'/2% sales tax. California resi- 
dents add 6% sales tax. We reserve the right to limit 
quantities and substitute manufacturer. Prices subject 
to change without notice. Send SASE for complete list. 

www.americanradiohistory.com



ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 

L 

ZENITH MONITOR 
MODEL ZVM-121 

* 12" P-31 Green phosphor 
* SELECTABLE 40 or 80 

CHARACTERS PER LINE 
* 15 MHZ BANDWIDTH 

r 

$11995 
ORDER TOLL FREE 

800-538-5000 
800-662-6279 

ALIFORNIA RF%IDENIS, e. 
We Will 

Beat Any 
Competitors 

Prices 

A copy of this policy is 

L_ available upon request. J 

Ir 

A LETTER FROM THE PRESIDENT 
At JDR Microdevices, Inc. 100% customer satisfaction is our goall Our first priority is to 
make sure that all of our customers receive our world famous JDR service: 

GUARANTEED LOWEST PRICES! If you see an item advertised else- 
where for less, tell us - we will 
match or beat their price. 

FRIENDLY STAFF! 

SPEEDY SERVICE! 

To make doing business with JDR 
a pleasant experience. 

To speed your order on its way in 
one day with superb accuracy. 

To better help us serve the needs of our customers, we have installed a new IBM System 
34 Computer. This will enable us to reach our goal of 100% Customer Satisfaction, but we 

need your help - please use your customer number whenever ordering. Your permanent 
customer number can be found on the left-hand side of your computer printed invoice. 

I would like to take this opportunity to thank all of our customers fbr making JDR one of 
the fastest growing electronic firms in the world! 

Jeffery D. Rose 
* A copy of this policy is available upon request. 

DISKETTES 

51/4!5 
ANTHANA ;S SD SOFT 24.95 
WABASH SS SD SOFT 24.95 
VERBATIM SS SD SOFT 29.95 
VERBATIM 10 SECTION HARD 29.95 

855 

VERBATIM SS SD SOFT 44.95 
_ J 

APPLE* FAN e $6,00 
OUTLET ON THE REAR OF THE FAN 
FOR A MONITOR - CONTROLLED BY 
THE SWITCH 

ULTRA -QUIET APPLE FAN DRAWS 
COOL AIR THROUGH YOUR COM- 
PUTER 

ELIMINATES DOWN TIME 

SAVES REPAIR CHARGES 

INCREASES RELIABILITY 

CLIPS ON-NO HOLES OR SCREWS 

LONG LIFE, LOW NOISE MOTOR 

'Apple is a trademark of APPLE COMPUTER, INC. 

.... 
charge .._._ <..,, L 

JDR MICRODEVICES, INC. 
1224 S. Bascom Avenue 

San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) 

(408) 995-5430 Telex 171-110 

r 
BOOKS 

BEST SELLERS 7 

OSBORNEIMC GRAW-HILL 
Apple Il User s Guide 14.95 
CRT Controller's Handbook 6 99 

68000 Assembly Language 
Programming 16.99 
CBASIC User Guide 15.00 
The 8086 Book 16.99 

SYBEX 
Your First Computer 8 95 
The CPIM Handbook 14.95 
From Chips to Stystems 14.95 
The PASCAL Handbook 18.95 
Microprocessor Interfacing 
Techniques 17.95 

ADD ON 

DISK 
DRIVE 
For Apple* II 

* Includes metal cabinet 
* Color matches Apple* 
* 35 Tracks/single side 
* Includes cable 
* Use with Apple* II Controller 

$375°° 
L 

HOURS: Mon. - Fri., 9 to 5; Sat. 11 to 3 

VISIT OUR RETAIL STORE! 
TERMS: For shipping include $2.00 for UPS Ground, 
$3.00 for UPS Blue Label Air. $10.00 minimum order. 
Bay Area residents add 6Y2% sales tax. California resi- 
dents add 6% á sales tax. We reserve the right to limit 
quantities and substitute manufacturer. Prices subject 
to change without notice. Send SASE for complete list. 

CIRCLE 58 ON FREE INFORMATION CARD 

www.americanradiohistory.com



ALL MERCHANDISE. MOW GUARANI EED! CALL US FOR VOLUME QUOTES 

STATIC RAMS 
100 

Each pca 

2101 256 x 4 (450ns) 1.95 1.85 
5101 256 x 4 (cmos) (450ns) 4.95 3.95 
2102-1 1024 x 1 (450ns) .89 .85 
2102L-2 1024 x 1 (LP) (250ns) 1.69 1.55 
2102L-4 1024 x 1 (LP) (450ns) 1.29 1.15 
2111 256 x 4 (45000) 2.99 2.49 
2112 256 x 4 (450ns) 2.99 2.79 
2114 1024 x 4 (450ns) 8/16.95 1.95 
2114L-2 1024 x 4 (LP) (200ns) 8/19.95 2.35 
2114L-3 1024 x 4 (LP) (300ns) 8/18.95 2.25 
2114L-4 1024 x 4 (LP) (450ns) 8/17.95 2.10 
2147 4096 x 1 (55ns) 9.95 call 
1MS4044.4 4096 x 1 (450ns) 3.49 3.25 
TMS4044-3 4096 x 1 (300ns) 3.99 3.75 
TMS40L44-2 4096 x 1 (LP) (200ns) 4.49 4.25 
MK4118 1024 x 8 (250ns) 9.95 call 
TMM2016 2048 x 8 (15008) call call 
HM6116-4 2048 x 8 (cmos) (200ns) call call 
HM6116-3 2048 x 8 (cmos) (15Ons) call call 
HM6116-2 2048 x 8 (cmos) (12Ons) call call 
HM6116LP-4 2048 x 8 (LP) (cmos) (200ns) call call 
HM6116LP-3 2048 x 8 (LP) (cmos) (15Ons) call call 
HM6116LP-2 2048 x 8 (LP) (cmos) (12Ons) call call 
Z-6132 4096 x 8 (Qstat) (300ns)34.95 call 

LP = Low Power Qstat = Quasi -Static 

DYNAMIC RAMS 

TMS4027 
MK4108 
MM 5298 
4116-120 
4116-150 
4116-200 
4116-250 
4116-300 
2118 
MK4816 
4164-200 
4164-150 

4096 x 1 

8192 x 1 

8192 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

2048 x 8 
65536 x 1 

65536 x 1 

(250ns) 
(200ns) 
(250ns) 
(12Ons) 
(15Ons) 
(200ns) 
(250ns) 
(300ns) 

(5v) (15Ons) 
(5v) (300ns) 
(5v) (200ns) 
(5v) (15Ons) 

2.50 
1.95 
1.85 

8/29.95 
8/18.95 
8/13.95 
8/13.90 
8/13.80 

4.95 
24.95 

call 
call 

2.00 
call 
call 
call 
1.95 
call 
call 
call 
call 
call 
call 
call 

EPROMS 
Each 

1702 256 x 8 (lus) 4.95 4.50 
2708 1024 x 8 (450ns) 3.75 3.50 
2758 1024 x 8 (5v) (450ns) 9.95 8.95 
TMS2516 2048 x 8 (5v) (450ns) 6.95 5.95 
2716 2048 x 8 (5v) (450ns) 4.95 3.95 
2716-1 2048 x 8 (5v) (350ns) 9.00 8.50 
TMS2716 2048 x 8 (45000) 9.95 8.95 
TMS2532 4096 x 8 (5v) (45Ons) 9.95 7.95 
2732 4096 x 8 (5v) (450ns) 9.95 7.95 
2732A-2 4096 x 8 (5v) (200ns) call call 
2764 8192 x 8 (5v) (450ns) call call 
TMS2564 8192 x 8 (5v) (450ns) call call 

5v = Single 5 Volt Supply 

EPROM ERASERS 

Capacity Intensity 
Timer Chip (uW/CM') 

PE -14 6 5,200 83.00 
PE -14T X 6 5,200 119.00 
PE -24T X 9 6,700 175.00 
PL -265T X 20 6,700 255.00 
PR -125T X 16 15,000 349.00 
PR -320T X 32 15,000 595.00 

81695 EA 

8I7 EA 

64K DYNAMIC 
4164 (20ONS) 

818's EA 

16K DYNAMIC 
4116 (20ONS) 

81 1 3"« 
16K EPROMS 

2716 (45ONS) 

8/3sß .a 

PRICES GOOD FOR THE MONTH OF JUNE ONLY 
PLEASE MENTION JUNE SPECIALS WHEN ORDERING 

Order by 
National EQUIVALENT PART NUMBERS 

PROMS 
Pan No. Function TI SIG MMI Harda 

74S188 32x8 OC 18SA030 82S23 6330-1 7602 2.95 
74S287 256x4 TS 14S10 825129 6301.1 7611 3.25 
745288 32x8 TS 185030 82S123 6331.1 7603 2.75 
74S387 256x4 OC 14SA10 82S126 6300-1 7610 2.95 
74S471 256x8 TS 18522 6309-1 10.95 
74S472 512x8 TS 18S42 82S147 6349-1 7649 10.95 
74S473 512x8 OC 18SA42 82S146 6348 7648 10.95 
745474 512x8 TS 18S46 82S141 6341 7641 12.95 
74S475 512x8 TS 18SA46 82S140 6340 7640 12.95 
74S478 1Kx8 TS 28S86 19.95 
74S570 512x4 OC 27S12 82S130 6305 7620 5.95 
74S571 512x4 TS 27S13 82S131 6306-1 7621 5.95 
74S572 lkx4 OC 24SA41 825136 6352-1 7642 9.95 
745573 lkx4 TS 24541 82S137 6353.1 7643 9.95 
875180 1kx8 OC 28SA86 825180 6380-1 7680 19.25 
87S181 1kx8 TS 28586 825181 6381-1 7681 16.25 
87S184 2kx4 OC 24SA81 825184 7684 17.20 
875185 2kx4 TS 24581 825185 7685 16.95 
875190 26x4 OC 28SA166 825190 76160 39.95 
87S191 2kx8 TS 28S166 825191 76161 39.95 

JDR MICRODEVICES, INC. 
1224 S. Bascom Avenue 

San Jose, CA 95128 
masitir charge 800-538-5000 800-662-6279 (CA) 

(408) 995-5430 Telex 171-110 

74LS00 SERIES 
74LS00 .25 74LS169 1.75 
74LS01 .25 74LS170 1.75 
74LS02 .25 74LS173 .80 
74LS03 .25 74LS174 .95 
74LSO4 .25 74LS175 .95 
74LS05 .25 74LS181 2.15 
74LS08 .35 74LS189 9.95 
74LS09 .35 74LS190 1.00 
74LS10 .25 74LS191 1.00 
74LS11 .35 74LS192 .85 
74LS12 .35 74LS193 .95 
74LS13 .45 74LS194 1.00 
74LS14 1.00 74LS195 .95 
74LS15 .35 74LS196 .85 
74LS20 .25 74LS197 .85 
74LS21 .35 74LS221 1.20 
74LS22 .25 74LS240 1.29 
74LS26 .35 74LS241 1.29 
74LS27 .35 74LS242 1.85 
74LS28 .35 74LS243 1.85 
74LS30 .25 74LS244 1.29 
74LS32 .35 74LS245 1.90 
74LS33 .55 74LS247 .75 
74LS37 .55 74LS248 1.25 
74LS38 .35 74LS249 .99 
74LS40 .35 74LS251 1.30 
74LS42 .55 74LS253 .85 
74LS47 .75 74LS257 .85 
74LS48 .75 74LS258 .85 
74LS49 .75 74LS259 2.85 
74LS51 .25 74LS260 .65 
74LS54 .35 74LS266 .55 
74LS55 .35 74LS273 1.65 
74L563 1.25 74LS275 3.35 
74LS73 .40 74LS279 .55 
74LS74 .45 74LS280 1.98 
74LS75 .50 74LS283 1.00 
74LS76 .40 74LS290 1.25 
74LS78 .50 74LS293 1.85 
74LS83 .75 74LS295 1.05 
74LS85 1.15 74LS298 1.20 
74LS86 .40 74LS324 1.75 
74LS90 .65 74LS352 1.55 
74LS91 .89 74LS353 1.55 
74LS92 .70 74LS363 1.35 
74LS93 .65 74LS364 1.95 
74LS95 .85 74LS365 .95 
74LS96 .95 74LS366 .95 
74LS107 .40 74LS367 .70 
74LS109 .40 74LS368 .70 
74LS112 .45 74LS373 1.75 
74LS113 .45 74LS374 1.75 
74LS114 .50 74LS377 1.45 
74LS122 .45 74LS378 1.18 
74LS123 .95 74LS379 1.35 
74LS124 2.99 74LS385 1.90 
74LS125 .95 74LS386 .65 
74LS126 .85 74LS390 1.90 
74LS132 .75 74LS393 1.90 
74LS136 .55 74LS395 1.65 
74LS137 .99 74LS399 1.70 
74LS138 .75 74LS424 2.95 
74LS139 .75 74LS447 .37 
74LS145 1.20 74LS490 1.95 
74LS147 2.49 74LS624 3.99 
74LS148 1.35 74LS668 1.69 
74LS151 .75 74LS669 1.89 
74LS153 .75 74LS670 2.20 
74LS154 2.35 74LS674 9.65 
74LS155 1.15 74LS682 3.20 
74LS156 .95 74LS683 2.30 
74LS157 .75 74LS684 2.40 
74LS158 .75 74LS685 2.40 
74LS160 .90 74LS688 2.40 
74LS161 .95 74LS689 2.40 
74LS162 .95 74LS783 24.95 
74LS163 .95 81LS95 1.69 
74LS164 .95 81LS96 1.69 
74LS165 .95 81LS97 1.69 
74LS166 2.40 81 LS98 1.69 
74LS168 1.75 

r. PN2222 10/1.00 100/ 8.99 
2N2222 .25 50/10.99 
2N2907 .25 50/10.99 

TRANSISTORS 

2N3055 .79 
2N3904 10/1.00 

10/1.00 
1N4148 (1N914) 
1N4004 

10/ 6.99 
100/ 8.99 
100/ 8.99 
25/ 1.00 
10/ 1.00 4 

HOURS: Mori. - Fri., 9 to 5; Sat. 11 to 3 

VISIT OUR RETAIL STORE! 
TERMS: For shipping include $2.00 for UPS Ground. 
$3.00 for UPS Blue Label Air. $10.00 minimum order. 
Bay Area residents add 61/2 % sales tax. California resi- 
dents add 6% sales tax. We reserve the right to limit 
quantities and substitute manufacturer. Prices subject 
to change without notice. Send SASE tor complete list. 

i 
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ALI. AD.RCHANI)l'r. 100% (;UARANTF-:E1)! . CALL US FOR VOLUME QUOTES 
r Z-80 

2.5 Mhz 

Z80 -CPU 6.00 
Z80-CTC 5.95 
Z80 -DART 15.25 
280 -DMA 17.50 
Z80 -PIO 6.00 
Z80-SIO/O 18.50 
Z80 -S10/1 18.50 
Z80-SIOl2 18.50 
Z80-SIO/9 16.95 

4.0 Mhz 
Z80 -A -CPU 
Z80-CTC 
280A -DART 
Z80A-DMA 
280A -PIO 
Z80A-SIOIO 
Z80A-SI011, O 
Z80A-SI01/22 
Z80A-S10/9 

8.00 
8.65 

18.75 
27.50 
6.00 

22.50 
22.50 
22.50 
19.95 

6.0 Mhz 

280B -CPU 17.95 
280B-CTC 15.50 
280B -PIO 15.50 

ZILOG 
Z6132 34.95 
Z8 39.95 

IC SOCKETS 
1.99 100 

8 pin ST .13 .11 
14 pin ST .15 .12 
16 pin ST .17 .13 
18 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 

ST = SOLDERTAIL 

14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pin JJW 1.99 1.80 

WW = WIREWRAP 4 

r 8200 

8202 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8238 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
8289 

34.95 
3.50 
1.85 
3.85 
1.80 
2.50 
1.80 
4.90 

19.95 
4.95 
4.45 

14.95 
4.75 
9.25 
9.85 
4.75 
5.25 
8.50 
8.95 
6.90 
7.50 

39.95 
29.95 

9.50 
10.00 
6.65 
6.65 
5.70 
6.65 
6.50 

25.00 
49.95 

r 
CONNECTORS 

RS232 MALE 3.25 
RS232 FEMALE 3.75 
135232 HOOD 1.25 
S-100 ST 3.95 
S-100 WW 4.95 

DIP SWITCHES 
4 POSITION 
5 POSITION 
6 POSITION 
7 POSITION 
8 POSITION 

.85 

.90 

.90 

.95 

.95 

80(10 SERIES 
8035 7.25 
8039 7.95 

I N S8060 17.95 
I NS8073 29.95 
8080 3.95 
8085 7.95 
8085A-2 11.95 
8086 59.95 
8087 Call 
8088 39.95 
8089 89.95 
8155 7.95 
8156 8.95 
8185 29.95 
8185-2 39.95 
8741 39.95 
8748 29.95 
8755 32.00 

9000 SERIES 
9316 1.00 
9334 2.50 
9368 3.95 
9401 9.95 
9601 .75 
9602 1.50 
96S02 1.95 

DATA ACQUISITION 
ADCO800 5.55 
ADC0804 4.95 
ADC0809 5.25 
ADC0817 10.95 
DAC0800 4.95 
DAC0808 4.95 
DAC1020 8.25 
DAC1022 5.95 
MC1408L8 4,95 

I 6800 

68000 calI 
6800 4.95 
6802 10.95 
6808 13.90 
6809E 19.95 
6809 19.95 
6810 2.95 
6820 4.95 
6821 4.95 
6828 14.95 
6840 12.95 
6843 34.95 
6844 25.95 
6845 16.95 
6847 12.25 
6850 3.45 
6852 5.75 
6860 10.95 
6862 11.95 
6875 6.95 
6880 2.95 
6883 24.95 
68047 24.95 
68488 19.95 

68B00 10.95 
68B02 22.25 
68809E 29.95 
68809 29.95 
68810 7.95 
68821 12.95 
68845 35.95 
68850 12.95 

6800 = 1 MHZ 

`8B00 = 2 MHZ 

ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA FESIDE Nf 

r 6500 SERIE 
1 MHZ 

6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

6.95 
6.95 
8.95 
9.95 
4.35 
8.75 

11.25 
22.50 
11.85 

2 MHZ 
6502A 9.95 
6522A 11.70 
6532A 12.40 
6545A 28.50 
6551A 12.95 

3 MHZ 
6502B 14.95 

- - J 

LINEAR 

LM301 .34 LM350K 5.60 NE570 4.75 
LM301 H .79 LM350T 4.60 NE571 3.95 
LM307 .45 LM358 .98 NE592 2.75 
LM308 .98 LM359 1.79 LM703 .89 
LM308H 1.15 LM376 3.75 LM709 .59 
LM309H 1.95 LM377 2.29 LM710 .75 
LM309K 1.49 Lm378 2.50 LM711 .79 
LM310 1.75 LM379 4.50 LM723 .49 
LM311 .64 LM380 1.29 LM723H .55 
LM311H .89 LM380N-8 1.10 LM733 .98 
LM312H 1.75 LM381 1.60 LM741 N-8 .35 
LM317K 3.95 LM382 1.60 LM741 N-14 .35 
LM317 1.95 LM383 1.95 LM741H .40 
LM313 1.49 LM384 1.95 LM747 .79 
LM313H 1.59 LM386 1.50 LM748 .59 
LM313H 1.25 LM387 1.40 LM1014 2.75 
LM313 1.25 LM389 1.35 LM1303 1.95 
LM320 (see 7900) LM390 1.95 LM1304 1.19 
LM322 1.65 LM392 .69 LM1305 1.49 
LM323K 4.95 LM394H 3.60 LM1307 .85 
LM324 .59 LM399H 5.00 LM1310 2.90 
LM329 .69 NE531 3.75 MC1330 1.89 
LM331 3.95 NE536 6.00 MC1349 1.89 
LM334 1.30 NE555 .39 MC1350 1.29 
LM335 1.40 NE556 69 MC1358 1.79 
LM336 1.75 NE558 1.50 LM1414 1.59 
LM337K 3.95 NE561 19.95 LM1458 .69 
LM337T 2.95 NE562 6.00 LM1488 .99 
LM338K 6.95 NE564 3.95 LM1489 .99 
LM339 .99 LM565 .99 LM1496 .85 
LM340 (see 7800) LM566 1.49 LM1558H 3.10 
LM348 1.20 LM567 1.29 

BI FET 
LM1800 2.99 TL071 .79 
LM1812 8.25 TL072 1.19 
LM1815 5.20 TL074 2.19 
LM1818 2.90 TL081 .79 
LM1820 3.50 TL082 1.19 
LM1830 3.50 TL083 1.19 
LM1871 5.49 TL084 2.19 
LM1872 5.49 LF347 2.19 
LM1877 3.25 LF351 .60 
LM1889 2.49 LF353 1.00 
LM1896 1.75 LF355 1.10 
LM2877 2.05 LF356 1.10 

LM2878 2.25 LF357 1.40 
L M2900 .85 
LM2901 1.00 TI 
LM3900 .59 TL494 4.20 
LM3905 1.25 TL496 1.65 
LM3909 .98 TL497 3.25 
LM3911 2.25 75107 1.49 
LM3914 3.95 75110 1.95 
LM3915 3.95 75188 1.25 
LM3916 3.95 75189 1.25 
MC4024 3.95 75450 .59 
MC4044 4.50 75451 .39 
RC4136 1.25 75452 .39 
RC4151 3.95 75453 .39 
LM4250 1.75 75454 .39 
LM4500 3.25 75491 .79 
_M13080 1.29 75492 .79 
_M13600 1.49 75493 .89 
_M13700 1.49 75494 .89 

EXAR 
XR 2206 
XR 2207 
XR 2208 
XR 2211 
XR 2240 

RCA 
CA 3010 
CA 3013 
CA 3023 
CA 3035 
CA 3039 
CA 3046 
CA 3053 
CA 3059 

'CA 3060 
CA 3065 
CA 3080 
CA 3081 
CA 3082 
CA 1083 
CA 30d6 
CA 3089 
CA 3906 
CA 3130 
CA 3140 
CA 3146 
CA 3160 
CA 3401 
CA 3600 

1 
3.75 
3.85 
3.90 
5.25 
3.25 

.99 
2.00 
2.75 
2.49 
1.29 
1.25 
1.45 
2.90 
2.90 
1.75 
1.10 
1.65 
1.65 
1.55 
.80 

2.99 
3.49 
1.30 
1.15 
1.85 
1.19 

.59 
3.45 

master charge 

JDR MICRODEVICES, INC. 
1224 S. Bascom Avenue 

San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) 

(408) 995-5430 Telex 171-110 

r CRYSTALS 
32.768 khz 

1.0 mhz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579535 
4.0 
5.0 
5.0688 
5.185 
5.7143 
5.9904 
6.0 
6.144 
6.5536 
8.0 

10.0 
14.31818 
15.0 
16.0 
18.0 
18.432 
20.0 
22.1184 

`32.0 

3.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.954 

INTERSIL 
ICL7103 9.50 
ICL7106 9.95 
ICL7107 12.95 
ICL8038 3.95 
ICM7107A .5.59 
ICM7208 15.95 

I 

r 1 
DISC 

CONTROLLERS 
1171 
1791 
1793 
1795 
1797 
6843 
8272 
UPD765 
1691 
2143 

24.95 
36.95 
44.95 
54.95 
54.95 
42.95 
39.95 
39.95 
18.95 
18.95 

INTERFACE 
8T26 
8728 
8795 
8796 
8797 
8798 
DM8131 
D P8304 

MISC 
3341 
76477 
AY3.8910 
MC3340 
95H90 
11C90 
8202A 
3242 
MC3480 
MC4024 
MC4044 
3205 

1.69 
2.49 

.99 
99 
.99 
.99 

2.95 
2.29 

4.95 
3.95 

12.95 
1.49 
7.99 

13.95 
34.95 

7.95 
9.00 
3.95 
4.50 
3.50 

BIT -RATE 
GENERATORS 

14411 9.95 
BR1941 9.95 
4702 12.95 
COM5016 16.95 
MM5307 10.95 

UARTS 
AY3-1014 6.95 
AY5-1013 3.95 
PT1472 9.95 
TR1602 3.95 
2350 9.95 
TMS6011 5.95 
IM6402 7.95 
IM6403 8.95 
I NS8250 14.95 

KEYBOARD 
CHIPS 

Al'.5-2376 11.95 
AY5-3600 11.95 
74C922 5.25 
74C923 5.50 

CLOCK CIRCUITS 
MM5314 4.95 
MM5369 3.95 
MM5375 4.96 
MM58167 8.95 
MM58174 11.95 
MSM5832 8.95 

FUNCTION GENERATORS 
LMC4024 Dual VCO 3.95 
LM566 Function Generator 1.49 
XR2206 Function Generator 3.75 

J 8038 Waveform Generator 3.95 

r 

L 

7805T 
7808T 
7812T 
7815T 
7824T 

7805K 
7812K 
7815K 
78L05 
78L12 
78L15 

VOLTAGE REG's 
.79 7905T 
.99 7912T 
.79 7915T 
.99 7924T 
.99 

1.39 
1.39 
1.39 
.69 
.69 
.69 

7905K 
7912K 
79L05 
79L12 
79L15 

LM317K 
LM309K 1.49 LM323K 
LM317T 1.95 LM337K 

.89 

.89 
1.19 
1.19 

1.49 
1.49 
.79 
.79 
.79 

3.95 
4.95 
3.95 

T = TO -220 K. TO -3 L = TO -92 

HOURS: Mon. - Fri., 9 to 5; Sat. 11 to 3 

VISIT OUR RETAIL STORE! 
TERMS: For shipping include $2.00 for UPS Ground, 
$3.00 for UPS Blue Label Air. $10.00 minimum order. 
Bay Area residents add 61/2 sales tax. California resi- 
dents add 6% sales tax. We reserve the right to limit 
quantities and substitute manufacturer. Prices subject 
to change without notice. Send SASE for complete list. 

CIRCLE 59 ON FREE INFORMATION CARD 

www.americanradiohistory.com



Hobbyists, "Users", 
Small System Houses... 

We offer top line, pro quality off lease, used 
& refurbished equipment formerly available 

only to giant corporations... 

High Speed Chain, Drum, Band & Matrix Line 
Printers & Terminals 
Duality Mini -Diskette. Diskette. Disk & 
Storage Module Drives 1/4 to 300 mbytes 

CRT Terminals, Printing Terminals, CRT 
Monitors 

Small & Medium Site Minicomputer, Word 
Processors & Peripherals 

THIS MONTH'S SPECIALS! 

Complete WANG PCS-IIA 
MINICOMPUTER SYSTEM! 

Off -lease refurbished & 

eligible for Mfr.'s mainten- 
ance Many, many exciting 
features and capabilities 
include 

801(24 U/L Display 
32 Special Function Keys 
48K Basic in Roms. I6K Ram 

Dual Shugart Mini Floppy's 
Compact. Sell -Contained 

Wang "Basic" Operating 
System 

Oual Printer Ports 

[Centronics I/O) 

WANG PCS HA 

Basic keyword Keyboard 
List Over 56000. 
I10 VAC.60 Hz 

Add 520.00 for Shipping Crate. 
$2790 ea. 

Pay Shipping on Delivery 

WANG/DIABLO "WP" 
DAISY PRINTER 

Featuring the Diablo 1355 WP metal wheel daisy printer 
with Wang -built power supply & interface. Fully Wang 
serviceable. recovered platen. excellent condition. 
Combine with the above mini to complete excellent 
WP system 15" frame, dual pitch (10 & 12). 40 char., 
second Includes metal daisy wheel & cable 

Wang 2281 Daisy Printer (List 545001 -... $2600 ea. 
Add S20 00 for Crate. Pay Shipping on Delivery 

Adjustable Forms Tractor (Diablo): for above$125 ea. 
Plus Shipping 

Acoustic "Hood" 
for 2281 Wang/Diablo Printer $90 ea. 
Manufactured by Gates Plus Shipping 

General Electric 
"TERMINET 1200" 

150. 300 & 1200 baud RS- 
232, ASCII. receive only 120 
columns UPPER & LOWER 
case: 120 characters per 
second (60 LPM) max. print 
rate Fast, fully -formed 
characters. continuous 
character band mechanism 
Service & support in most 
major cities in USA. Highly 
reliable. current list price 
near $6000. 

Add S20 for Pkg 8 Hdlg. 
Pay Shipping on Delivery 

Tested 8 Operational $595 ea. 
WHILE THEY LAST!!! 

GE "TERMINET 340" 
Over 230 LPM. band printer. 132 columns. 64 characters 
Very reliable! Parallel interface included. other interfaces 
available from G.E Self -test feature. stand included. 
110 VAC. 60 Hz. G.E service nation-wide. 
Tested & Operational $895 ea. 

Add S30 far Pkg 8 Halt; - Pay Shipping on Delivery 

MPI Model 52 
5 1 /4" MINI -FLOPPY 

Used. good physical appearance. removed from used 
equipment Fully SA -400 pin for pin compatible -- 
features DSOD for 1/2 mbyte per drivel° 
Used. Untested. w/Data $1.99 ea. 

Plus shipping 
Write or Call for Our Latest BARGAINPACKD FLAARI 

WAREHOUSE 

18 Granite SI Haverhill Mass 01830 

MAIL ORDER 

Boa 204 Newton New Hampshire 03858 

TELEPHONE ORDERS 

617/372-8637 
01111/11 Sorry. No Collect Calls \_ 

MasterCard & VISA Accepted 

MORE GAIN 
THAN A VARACTOR UHF TUNER 

We start with a Mechanical UHF 
Tuner, add 2 coils and a diode, 
then peak it on our Spectrum 
Analyzer for maximum gain. 

Frequency Range 470.899 MHz channels 14-83 
Output Channel 3. Available on request: 

Ch 2 or 4. 
PART 
NO. DESCRIPTION PRICE 

B20 Modified High Gain 
UHF Tuner $15.00 

B21 Pre -Drilled circuit 
board. screen printed 
layout. soldrmast on 
foil side. needs only 
one jumper S1 7.00 

822 Complete parts kit 
includes: All resistors 
(30). PCB 
Potentiometers (1-5K. 
3-10K). Power 
Transformer (1A 24v). 
Panel Mount 
Potentiometer (10K). 
Integrated Circuits (7). 
Diodes (4), Voltage 
Regulator. Heat Sink. 
Electrolytic Capacitors 
(6). Disc Capacitors 
(35). Variable 
Capacitors (4). Coil Kit 
with #26 wire (4). IC 
Sockets (4-8 pin. 3-14 
pin). Speaker (4". 3 
oz), Standoffs. 
Hookup Wire, All misc. 
Hardware and the 
most complete and 
comprehensive 17 
page instruction 
manual we have seen. 
All Items individually 
packaged $80.00 

When ordering 3 
above items $110.00 
Order 5 each of the 
3 items S 95.00/set 
Order 10 each of the 
3 items S 85.00/set 

ACCESSORIES, AMPLIFIERS 
A02 New 2 stage 

28 db gain 
RF amplifier ....Kit $18.00 

Assembled $25.00 
A03 New 14 db Gain 

single stage 
RF amp Kit $10.50 

Assembled $15.50 
A04 75-300 ohm matching 

transformer S 1.15 
F-59 Coaxial connectors$ 0.35 

Mall order only. 
Send check or money order to: 

GILCO INTERNATIONAL, INC. 
RO. Box 8817, 

Coral Gables, FL 33124 
Tel. (305) 823-5891 For COD orders 

Minimum order $25.00. 

Add 10% shipping and handling. 
For orders over 550, Add 5% 

Florida orders will not be accepted. 

CIRCLE 77 ON FREE INFORMATION CARD 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

MICROWAVE TV 
CONVERTERS 

MODEL DCV-I-A DOWN CONVERTER/ANTENNA 
COMBINATION 

2 MICROWAVE PREAMP STAGES for maximum gen 
ONE PIECE CONSTRUCTION simplifia installation 
ALUMINUM AND ZINC PLATED STEEL for durability 
BUILT IN A/B SWITCH with more than 95dB isolation 
2.1-2.8 GHa Coven ad ham, commercial and 'TES 
channels 

Yyn of enjoyment ore youn with our model DCV-1-A Two promo stapes coupled 
with the yogi antenna/housing provide typical imam gain of 53d13. 

YOU GET: 75' downiaad 
3' jumper 

300 ohm matching traneformar 
detailed inetruotiom 

TRITON 

LIST - `x$175.00 

ONLY 

$149.95 
INTRODUCTORY PRICE 

WE CARRY A COMPLETE LINE INCLUDING PARABOLICS 

MARKETING CORP. 

DEALER INQUIRIES INVITED 

1933 ROCKAWAY PARKWAY 
BROOKLYN, N.Y. 11238 212-531-9004 

DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 
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tefilr! 
-Aj 

a9 E BRA ND NEW! 

oU) 
Straight From The Factory 

Shugart SA 400 
51/4" MINIFLOPPY 
DISK DRIVE 'i11i.6% 

35 Track - 
Single Sided 
48 Tracks/Inch 
Single/Double 
Density 
100% 
Guaranteed 

L 

p 
Unbelievable Low Price 
Complete Specs Available 

$20 
Buy in Quantity 

SAVE EVEN MORE! 

2-4 S198ea. 
Shppmg 6 Hanolmg add 5-9 $ 189 ea. 

S4 per unit (S8 outside U.S.) 10 or Indra$179 e8. 
MASS RES ADD 5 SALES TAx 

Ask for FREE CATALOG 

Order by Mail or Call TOLL FREE 

800-343-3086 
Mass. Res. Call 81 7-245-3828 

ORDER SHIPPED IN 24 HRS. 

Poly Paks 
P.O- Box 942, RE -6 
S.Lynnfieid,MA 01940 

CIRCLE 80 ON FREE INFORMATION CARD 

AMAZING 
DEVICES 

PHASORSISHOCKWAVE 
PPF-1. PHASOR PAIN FIELD - is being tested by Gov't for riot control. Soon 

to come under weapons restrictions as an Infernal machine Easily hand-held 
Hazardous - Use with discretion. SOLO ONLY FOR ANIMAL CONTROL. 
PPF, .... PLANS $15.00 
IPG-3 INVISIBLE PAIN FIELD GENERATOR - Produces directional held 
of moderately intense pale to lower rack of head up to 50 it. Cigarette pack sized 
enclobu-e Is easily hidden. 
MD -3 PLANS $7.00 IP0.3K KIT 538.50 
IP0.30. ASSEMBLED FOR ANIMAL CONTROL $49.50 
HUG -1. HIGH POWERED ULTRASONIC GUN - Produces directional 130 

dbs of sound pressure energy at 20-24 kHz. Hand-held. intended for lab use. 

HUG -1 .. . . PLANS - $10.00 
LASERS 

PARTICLE BEAM WEAPON PLANS $15.00 
LHP-2 BEGINNER VISIBLE RED NON -HAZARDOUS OPTICAL 
DEVICE, Adjustable pulse 
LHP2. PLANS. 57.00 LHP2K. KIT ..$39.50 
LP-3/LRG-3. LASER PISTOL AND RIFLE COMBINATION - 7.24 watts 
01 infrared energy. 
LP31LR0-3 PLANS $10.00 

LGU-f. VISIBLE RED LASER GUN tor holography, specul effects, cloud 
writing. etc. 
LOU-1 PLANS . 510.00 
LC -1 BURNINGICUTTING CO2 LASER - 10-40 watts continuous 
LC -1 .. PLANS . . $15.00 
RUB -1. WELDING/DRILLING RUBYIYAG LASER. intense red. 
RUB., PLANS .115.00 
HPS-1 HIGH POWERED PORTABLE ENERGY SOURCE FOR 
LASERS d MAGNETIC WEAPONS exploding wires, shock waves, etc 
HPS1... PLANS.. .55.00 HPS1K KIT . $49.50 

SECURITY/PERSONAL PROTECTION 
INF : INFINITY TRANSMITTER - Uses telephone lines for selective home 

or office listening while away on business or vacation 
INF-1 . PLANS $15.00 
SO -4 SEE IN THE DARK - Device. long range. SD -4... PLANS $10.00 
VWPM-5 WIRELESS TELEPHONE TRANSMITTER - Long range 

VWP115 PLANS . 110.00 VWPM-5K KIT $34.50 

FOI -7 WIRELESS MICROPHONE - Extended range 
F13T-7.. . PLANS.. 57.00 FBT-7K KIT. 034.50 
1100-1 /77-6 ELECTRONIC TRACKING AND HOMING DEVICE - 
HOD-IITTB . PLANS . $9.00 HOD-1KITT8K KIT $39.50 
TÁT-2 TALK AND TELL - Oevice records telephone when in use. 

TAT.2 PLANS .15.00 TAT -2K KIT $14.50 
PSW-3. PHASOR STUN WAND - Produces energy capable of burning flesh. 
Intended as a last resort personnel defense weapon 
PSW-3 PLANS . -98.00 PSW-3K KIT $59.50 

Send for hee catetg descriptions of above items. kits and parts, plus hundreds 
more. We accept. Master Charge and VISA or when ordering send check or money 
order lo: 

INFORMATION UNLIMITED, INC. 
P.Q. BOX 716, Dept. R8 

Amherst, N.H. 03031 
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/ 

E6l.ET ELECTtEICS 
Sound Effects Kit 518.50 

o / 
o 

/ 
7 Watt Audio Amp Kit $6.95 

/ SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" 
/ x 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR 

ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS 

/ THAN 3% THD N 5 WATTS. COMPATIBLE WITH SE -01 

SOUND KIT. 

eses, 

The 
con 

aE Site's ̂ [complete complete. that 
parts 

enes. aen.raro, Oe , 

Iheanew 
Dargned emana 

Teas I Che- the 
SN7M77 See CNN. y A , Doane pokes. ama of MI NI 
GIP sw'Ic hes ama pots to 
program the 

of Me sir oscnlalor 
VCO. No.ºe One snot ano 
EnvelopeComrois AOuad00 
aAmp IC e used ,o ...amen, 

Adpslabie PulseeGenera, 
ior Laval Comparator ano 
Mudeplex Osculam for even 
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area lo 

c 

allow for user sedad 
u try Early programmes 
d, placeta Eons, 

nhmor Gens, Steam m nana, o, 
almost mande number l.. nee. The and s 

e 

mumple of applIcabons T. 
low once andadas all parts. 

sembiy manual programmeng charts and deta'Ied 76477 crap 
spec"maone e runs on a 9V battery (not ,[laded( On board 
INOMW amp wall dove a smell speaker d'rectiy or the and can se 

s acted o your stereo an ^credible resol ' 15oeeker n 

Inclu 
w 

ded). 76477 14 menudee. Avanable separately lar 53.15 cacho( 

SEE SPECIAL WINTER 
PRICES BELOW 

The 
Super Music 

Maker 
REVISION 2 

o 

/ 
/ 
/ 
/ 
/ 

/ 

Doomsday Alarm Kit 89.95 
II you have trouble sleeping and you would like the rest of 
the neighborhood to share your misery then this little kit 
will be for you' There is no way to accurately describe the 
Unearthly howls, screams and tones that core out of this 
kit. Four separate tone oscillators are mloed, cancelled 
and stepped at a varying rate. 10 Watts of crazy sounds. A 
great fun kit or a practical burglar alarm. Complete with 
PC board and all necessary components less speaker. For 
6-12 VDC. ORDER DA -02. 

lieue 3TZ Time Zone Clock Kit 
Microprocessor/ROM clock kit keeps local time (12 hour 
format), and 2 world time zones (24 hour format); Large 
6" ORANGE readouts 10 min. ID timer for HAMS. Comes 
complete with attractive plastic case and wallplug XFMR. 

8 Digit Ihrº., min., sec. I Quena XTAL Timeless 
3 Time Zones (Selectable) aattery backup 
Feathertouch tronc panel Quarry solder masked ana 

plate, PC boards 
/ Seconds Reset/Hold feature s54a0 

S24.95 

P.O. BOX 401244R 0, 

GARLAND, TX. 75040 / 
(214) 278-3553 

/ 
s am¡ 

N Ó ¢ / 
m ÿ 

S w Q 

N 

R 

Doorbells 

(Basic Kit) W f7 s Car Homo 
Does not include speaker Toys 
.washes or 2708 ROM 

Now you can play hundreds of songs using the Bullet Super 
Musle Maker. The unit features single factory 
programmed mleroproeassor IC that comes with 20 pre- 
programmed short tunes. By adding the additional PROMS 
12705'51 the system Can be expanded Io play up Io 1000 
notes per PROM. Just think a compact electronic 
instrument that will play dozens. hundreds or even 
thousands of selections of music. The kit comes with all 
eledranle componente Iles. the PROM), and a drilled, 
plated and screened PC Board which measures 4" x 4y:' 
The 7 wete amplifier section is on the same PC board and 
driven an B Ohm speaker (not tncluded). from a whisper to 
ear splitting volume. Since the unit works on 12 VDC or 12 
VAC , vehicle or portable operation is possible. What do 
you gel for $24.957 Everything but a speaker, transformer, 
case, switch., and PROM. Additional 2708 albums 
containing popular tunes are available for $9.95 each or you 
can program your own PROMS using information provided 
with the kit instructions Lists or availablePROM albums are 
available on raques(. (Nota: Unir plays electronicmusicone 
nore at a time, it is not possible fo play chords or a melody 
with harmony simultaneously.) 

Envelope control gives decay to note. 
On board inverter allows single voltage (012) operation 

OPTIONAL ACCESSORIES 
DIP Switch. (One 8 pos.. One 5 pos.) 2.00/sat 

(Can be directly soldered to PC Be to access tunas) 
Rotary Switch. Two 5 position 2.50/.1 

(For remoto wiring to PC Bd. to access tunes) 
Attractive Tan Plastic Ca. 6.50 
W allplug Transformer 3.00 

(For operation on 117VAC house volrage) 

SPECIAL WINTER PRICES 
1. Super Music Maker with case and two 5 -position rotary 

,witch. $32.00 
2. Super Music with one 2716 2K X 8 PROM filled with 

50 selecrrons of additional music ( 1500 notes) $32.00 
3 The Whole Ball or Wax' #2 -case and switches. $39.55 

ORDERING INFORMATION: 
Call or Writs For Free Catalog 

COD MINIMUM $20.00 ADD $2.50 FOR COD'S 
UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COO 
ORDERS 
$1.00 HANDLING ON ORDERS UNDER 110.00 
VISA, MC CARDS OR CHECK 
ADD S% FOR SHIPPING 
TEXAS RESIDENTS ADD 5% STATE SALES TAX 
ALL FOREIGN ORDERS ADD 25% FOR SHIPPING 
(CANADA 15%) NO FOREIGN COD'S 
CALL (214) 278-3553 TO PLACE CREDIT CARD OR COD 
ORDER 

rt695 
5-1020 

UHF 
TUNER 

P QUALITY, u.F TUNERS ARE 
BRAND NEW, TESTED, TOP PER- 
ORMERS, GREAT Foe REPLACE - 
ENT USE, CABLE CONVERTERS, 

DESCRAMBLERS, RAM ANo 
CONVERTERS, FTCE TC 

C ITOH 
COMET 1 

132 COLUMN 

PRINTER 
0.Ae-ee.132 COLUMN 

1E5 CPS PRINT SPEED 
el DIRECTIONAL 
s 7 DOT Meren. 
4 5' TO t0 TRACTOR WIDTH 
PARALLEL OR SERIAL 
PROFESSIONAL PRINTER AT AN 

ECONOMICAL PRICE 
PLEASE SPECIFY - 
8300P CENTRONICS PARALLEL 
-OR- 30011 RS -232 SERIAL 

sHIPPINO WT 26 LS 

$325° 

DIP SOCKETS, 
8Pi. 164 
S-0800 

14 PIN 184 
S-1400 

16 PIN 20e 
S-1600 

18 PIN 254 
5-1800 

24 PIN 384 
S-2400 

28 PIN 454 
s-zeo0 

40 PIN 554 
L_ S-4000 J 

r EDUCATORS ! ! 

STUDENTS !! 
HOBBYISTS !! 
SEND FOR OUR 48 PAGE 

K/T CATALOG! 
ELECTRONIC PROJECT KI 

* METAL DETECTORS * LOGIC PROBES * 
w BURGLAR ALARMS * SIRENS *FISH 
CALLER * FUZZ BOXES * STROBE LITE 
* TV JAMMERS * ELECTRONIC LOCKS * 
DIGITAL BIRDS * MUSICAL CAR HORNS * 
* LIBRARIAN TORMENTOR R INTERCOMS 

* POWER SUPPLIES W BINARY CLOCK* 

* PHASOR SOUNDER R ETC * ETC WAR 
`K-0111 148 PASE851.00 POSTAIO4 

Ll Off The Press ! 
r NEW CATALOG 
SEND FOR YOUPS TODAY 

Ts FREE 

rTelephone Connectors 
eMODULAR00 JACK $ 350 

A-20 

MODULAR JACK $ 29e 
5 -00 PLATE 

A2005 
DOUBLE 

JACK 11 WALLPLATE $499 
A-2010 

411111 

e 
MODULAR T 
ADAPTER. 1 MALE $299 
TO 2 FEMALES 

A 2015 

MODULAR ADAPTER 
4 PIN TO MODULAR $229 

A-2020 

MODULAR ADAPTER 
MODULAR JACK TO $398 
4 PIN A-2025 

MODULAR CABLE 
PLUG ON ONE END 

JACK ON OTHER 

A-20030 15' D 

A-2035 25' $498 
MODULAR CABLE 
PLUG TO PLUS 

A-2040 7'4249 
A-2045 14'6325 
A-2050 25' $481 

TV JAMMER 
FOOL 12Y/R FRIENDS, AGGRAVATE 

YOUR ENEM/ES! GREAT FUN! 
WIPES OUT SOUND AND PICTURE UP TO 40 FEET 

AWAY. AT THIS PRICE YOU CAN TOSS 'EM AWAY, 

LIKE ONTO YOUR PART OIT NO. 614 r2 52 

x -WIFE'S ROOF! 
CIRCUIT PC"" 00 

51 

TOTAL COST 
ei 

03 

rVTR-TV-FM ACCESSORIES 1 
SPLITTERS VHF UHF FM 
STOCKS IN OUT OUT OUT PRICE 

I, 
A-2500 30001 3000 3000 - 62.29 
A-2505 7511 3000 30011. - 53.49 
A-2510 3000 30011 3001E 30001 #3 98 
A-2515 750 30012 30011. 3000 64.49 

COAXIAL 
SWITCH 
A-2520 

54-890 MHZ 
150 IN/OUT 

60 OB ISOLATION 

$3.95 

300 TV/FM 
WALLPLATE W/PLUG 

A2525 
3002 $1.49 

A-2530 
752 $1.59 

F CONNECTORS 
A-2540 F-56 MALEro CABLE CONNECTO 

03/sí 
A-2545 F-59 MALE CABLE CONNECT R 

FOR RO -S9 O 0 4/'1 
A-2550 F-81 PANEL JACK FITS 

RG -6` II, 00 59 CABLE402/41 
A-2555 F-81 CABLELT 

TO 
CABLE I& Y 

e 75 TO 300.11. 
TRANSFORMER 
ALL Te CHAN- 

1NELS PLUS PM 

A -2e00 99$ 

750 HYBRID SPLITTERS 
NERVY IINL CASE FOR 
INDOOR OR OUTDOOR 
USE TV AND FM F,J 
A-2610 2 SETS $3.95 
A-2820 3 sETs 05.50 
A-2830 e SETS 46.50 

TV COAXIAL CA LES A-2650 I FT 1.69 
MAry/CATV Ro -s A-2655 3 FT 2.19 
CABLES POR fleco DEa`s. A-2670 6 FT 2.69 

, ANTENNAS A-2670 12 FT 3.59 
' u'5 CONNECTORSO A-2675 SOFT 3.49 
BOTH ENDS, CABLE A-2685 100 FT IS.29/ 

COLOR IS WHITE 

HERE ARE SOME KITS FEATUR- 
ED IN K-1982. CATALOG IS FREE. 
WHEN YOU PURCHASE ANY KIT 

METAL DETECTOR 
USES AM RADIO 
TO OUTPUT 
IT'S FINDS. 

F/NU BUN/E0 
TREASURE BE- 
NEATH TOUR FEET 
PART KIT N0. 804 52.74 
CIRCUIT BOARD 704 91.28 

TOTAL COS7 

Librarian Tormentor 
4 PROJECT 

WITH 
DEVILISH 
APPLICATIONS 
STAYS QUIET F 
SEVERAL MINUTES, 
suuEaes BRIEFLY a 
SHUTS UP AGAIN. 

PART KIT N0. 888 44.18 
CIRCUIT BOARD 7811 41.72 

TOTA ., 8 

et- 

PMINI BNC TYPE MB 
PANEL CONNECTOR 
MINIATURE CONNECTORS ARE 

®f,\ 
RATEO UP TO 500 14112, 600 

s\\\ 8-2577 

SIZE AND LOW LOSS. MPD.Y_- - 79$ 
A MPNENOL, INDIVIDUALLY PACKED 10/47. 
elT. HARDWARE. 100/.60. 

IS OVER 12.7S EACH, 1000/º500. 

ETCHANT 
Lmmollíum krisulfate 

FAST AND EASY TO USE, MUCH CHEAPER 

THAN THE OTHER STUFF it JUST MIx I/2 
POUND TO A GALLON OF WATER I I OZ TO 

1 PINTa1 

THE KITE CRYSTALS MAKE A i TCH I 

CLEAR SOLUTION THAT TURNS 

EuP *005 COPPER 
(MANES 2 CAL.1 

<DIAMOND BAC K 
( ELECTRONICSCOMPANY 

C BOX S 

SARASOTA, FL. 33578 

Phone Orders 813-953-2829 
CONTINENTAL US ADD .1.60 FOR THE 

FIRST LB B 50 FOR EACH EXTRA LB. 

WEST COAST ADD sl BO FOR THE FIRST 

LB a SIX FOR EACH ADDITIONAL LB. 

F.7 MINIMUM ORDER 0/5 CREDIT CARO, 

1 
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QUALITY parts at 
DISCOUNT PRICES ! 

C'T-\ ill . .j 

STEREO 8 TRACK 
HOME UNIT 

Ank, - BRAND NEW UNITS... 
s ASSEMBLY INCLUDES; 

TAPE HEAD, MOTOR BELT, 
\O',,, y -- 110VAC MOTOR, PRE -AMP, ,a ; _ ./ti 'I, LIGHTS, SWITCHES, 

- 

4O 
/ SOLENOID AND OTHER 

USEFUL PARTS.... 
,,,,.«:; AN EXCEPTIONAL BUY! 

$7.25 PER ASSEMBLY 

4 P D T RELAY 
ta pin elrl' U... 3emp contact. 

2a roll etc. or 
20ron.c.cod + 

Used but fully tested He 
$1.70 EACH 
specify coil renege 

BLACK PLASTIC , 
CASE 

PAC -TEC 
.. 

-:.::. 

SERIES Cl--::':`- :r%.,-1 Iii; 
LARGE QUANTITIES AVAILASLE 

BLACK PLASTIC ENCLOSURE 
SOCKETS TOR RELAY SOIL each 

I-¡-^- 

MINI SIZE 
BUZZERS 

t to 3volts 7$4 ee 
r(jjTj WITH WIRE LEADS 

11h to 3 volts 7$t ea 

ADJUSTABLE HEIGHT FROM 

1.63" TO 2.93"; WIDTH 
6.85"; DEPTH 8". BUILT- 
IN STAND OFFS FOR P.C. 
BOARDS.. FRONT AND BACK 
PANELS NOT INCLUDED.. 

$5.25 PER CASE 

' w. 

\ 
WITH PIN TERMINALS 

3 to 7 volts 
WITH PIN TERMINALS 

75C each 

JOYSTICK 
PRECISION i 
DEVDEVICE.. 

4 ', ÒD 

50K CENTER 
1}10' 

MITSUMI 
MODEL UES-A5SF 

VARACTOR UHF TUNE 

TAPPED ALPS 7. 
iii 

$ 4.75 each 
FREQ RANGE 

i. 
ANTENNA' 

470 - 889 MHZ 
a ANTENNA INPUT 

300 01÷15S "' $25.00 each 

10 for $220.00 

750 MFD 330 V 
PHOTO FLASH 

2" HIGH 

X1 1/4" DNA, 

$1.25 EACH 
10 FOR $11.00 

SEND FOR reel 40 PAGE 
COMPUTER 

GRADE 
CAPACITOR 

I700mfd.150VDC $2.00 
2 1/2"DIA X 4 3/4" HIGH 
3,600 mtd 

40VDC $1.00 

OUR NEW et 
CATALOG Fee 

STANDARD JUMBO 
L.E. D. s 

DIFFUSED 
RED 10 FOR $2.00 

ORLON 10 FOR $2.00 
YELLOW 10 FOR $2.00 
FLASHER A E D Nil 

OPERATION 
1 3/8" DIA. x 3" HI 

8,400 mfd. 
60VDC $2.50 

5 VOLT 
JUM80 SIZE 

2 FOR $.1.70 
BI POLAR LED 

13/8'otw X d 1/4" -- 
12,000 mfd. 40VDC $3.00 

2" DTA X 4 1/4" HIGH 

2 FOR $1.70 
SUB MINI LE D 

18,000 mid. 75 VDC $4.001 
2 1/2" DIA X 4 1/2" HIGH 

20,000 mid. 25VDC 
2 " DIA. X HIGH $2.DD 
22,000mfd.15VDC 
z" X 2 lie $2.00 

07e' X .098" 
2OmA st 1.75v 

10 FOR $1.00 
200 FOR $18.00 

QUANTITY PRICES AVAILABLE 
p.A htail 

22,000 mfd.4OVDC 
2" DNA. X 6" HIGH $50 

25,000 mfd.75 VDC $4.50 
3" DIA X 4 3/8" HIGH 

45000mfd. 25VDC 
2" DIA. X 4" HIGH $3 50 
72,000mfd.15VDC 
2" DIA. X 4" HIGH 53.50 

TRANSFORMERS 
120 VON} 

primaries 

6 VOLTS 01150 
12 V. C.T. st 500,nA 
16.5 V. at 3 AMPS 

mA $1.25 
$2.50 
$8.50 

CLAMPS TO FIT CAPACITORS Su, R e 
18 VOLTS at 350 MA $2.00 

CANNON xLRA-3-131 25 
10 VO2VLCTST ett 1 

2.8 
AMPAMP 

55.50 
$4.50 

. 

CONNEC 
crásCsÌN 

CONNECTOR COfJJECTOR 

O - 

'., soot UNEAR 
DE POT 

2 7/8" LENGTH 
$2.00 EACH 1 3/4" TRAVEL 
IO for 319.00 75G EACH 

MINI B. S 
AUTOMATIC 

R RECORD CHANGER - ' x B.S.R. MODEL C/3 
^PLAYS 33/45/788 RECORDS 
" MTNT SIZE: 8 1/4" X 12" 

INCLUDES DUST COVER AND 
onoE,-S IPLASTiC CASE (NOT PICTURED) 

WITH FRONT CUT OUT TO FIT 
$ 1 7.50 each STEREO UNIT (NOT INCLUDED). 

BLACK LIIO ET 17O FLASH 
PHOTO FLASH 4(ULTRAVIOLET) `.- 

G.E. 8 F6T5BL $2.50 each 
41- 

C il" X 7/8" 
2 FOR $1.50 4 

LL ELECTROAItS CORP. 
TERMS 

905 S. Vermont Ave. 
P.O. BOX 20406 

Los Angeles, Calif. 90006 
(213) 380.8000 

Mon. Fri. Saturday 
9AM-5 PM 10 AM-3PM 

ouantd,es Limned 
Min Order $10 00 
Add S 2.50 
Sh,pping USA 
Calif Res Add 6'.. 
Prompt Shipping 
NO COD! 

ADVERTISING INDEX 

RADIO -ELECTRONICS does not assume 
any responsibility for errors that may ap- 
pear in the index below. 

Free Information Number Page 

47 AMC Sales - ATV Research - Aaron Gavin 
49 Abex 
63 Active Electronics 
65 Advance Computer Products 
22. Advance 

Electronics ... 16.30-31.33,83. 95 ,100 
76 All Electronics 130 
26 American Antenna 13 
71 Arizona Electronics 122 - B.G. Micro 116 
10 B&K Precision Dynascan Corp. 29 - Bagnall Electronics 108 - Karel Barta 104 
13 Beckman Instruments 27 - Bullet Electronics 129 - CIE, Cleveland Institute of 

Electronics 18-21 
81 Chaney Electronics 122 
46 Command Productions 102 
39 Communications Corner 84 
12 Communications Electronics 2 - Components Express 87 
73 Computer Products & 

Peripherals Unlimited 128 
67 Concord Electronics 108 - Cook's Institute 108 
3 Cooper Group C 
54 Dacor Limited 89 - Dage Scientific 108 - Data Services Co. 108 - Devtronix 108 
75 Diamondback 129 
64 Digi Key Corp. 117 
35,36 RL Drake Company 98. 101 

Edu CALC Publications 85 
45 Eico 97 
27 Electra Company 94 
37 Electronic Specialists, Inc 102 
42 Enterprise Development 97 
72,- Etco Electronics 110.116 
41 Etronix 96 
15 Fluke Mfg. Co., Inc 5 - ,- Fordham Radio 40-41,116 
57 Formula International 120-121 
77 Gilco International, Inc. 128 
40 Gladstone Electronics 102 
11 Global Specialties Corp 44 - Global TV Electronics 104 
69 Godbout Electronics 106 - Grantham College of Engineering ...96 
21 Hal Communications Corp 26 
84 Hal-Tronix 130 
18 Hameg, Inc 103 
8 Hatachi Denshi America, Ltd CIII 
4,28 Heath 37-39.97 
30 Hickok Electrical Instruments 92 
82 Hitech Electronics 122 
48 Huntron Instruments 89 
79 Information Unlimited 129 

International Communications Co. 104 
58- ,59 JDR, Microdevices ....124-125.126-127 - JS&A Group, Inc. 17 - J&W Electronics 108 
56 JamecoElectronics 112-115 
31 Jensen Tools, Inc. 96 
16 Keithley Instruments 42 - Linnfleld Books 108 - McGee's Radio 130 
51 Masco Electronics 89 - Microtenna Associates 106 
68 Mikos, Inc. 118 - Monarchy Engineering, Inc. 118 
78 Mountain West Alarm P3 

NRI Schools 8-11 - NTS Schools 78-81 - Nabih's, Inc. 84 - Netronics 77 
25 North American Soar 99 
24 ORA Electronics 93 
34 PC Magazine 101 
70 P.P.G. Electronics Co., Inc. 122 
32 Pac-Tec Corp, 103 
43,44 Paia Electronics 32.98 
9,6 Panasonic 23.43 - Phillips -Tech Electronics 106 
53 Phipps & Bird 89 
80 Poly Pairs 129 
14 Protecto Enterprises 73 

102 
130 
101 

89 
105 
119 

- -,19 RCA 24-25.32.84-85 
60 Radio Shack 107 
62 Ramsey Electronics Ill 
83 SCR Electronics, Inc. 123 
33 SMP, Inc 98 
55 SRS 89 - Sabadia Exports Corp 106 
29 H.W. Sams 92 - Satellite T.V. 104 
5 Sencore 14-15 - Simple Simon Electronics 76 
17 Simpson Electric Co. 88 
66 Solid State Sales 123 
23 Sony Video 28 - Sound & Video Research 116 
74 Spartan Electronics 110 
20 A.W. Sperry 91 - Suntronics Co., Inc. 104 
61 Surplus Electronics 109 
7 TAB Books 75 - Tektronix 35 - Tennessee Electronics 118 
85 Triton Mktg. Corp. 128 
50 Ungar 89 
52 Video Mods 89 - Video Tex 36 - Wetst Electronics 106 
2 Zenith Radio Co. CI V 

WRITE FOR 

McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
Tel.: 1 (816) 842 5092 

1901 MCGEE STREET KANSAS CITY, MO. 64106 

RF MODULATORS r the video industry /A for 
Satellite modulators from c annel 2 Ifni UHF! 
Kits 3 assembled models for all Mcroccmpunnns...including our new 
Apple -renter designed to mount inside computer. Also an extensive 
line of monitors, cameras and tits. FREE CATALOG 

. 0 
ó 

PHONE (402) 987-3171 

ATV Research 
13 -RE BROADWAY 

DAKOTA CITY, NE 68731 

ELECTRONIC KITS FROM HAL -TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area.) 
2304 MOD 1 (Basic Kit) $49.95 

ILw uw 6 titling.) 

2304 MOD 2 (Basic / Pre -amp) $59.95 
(include. cN A Milo) 

2304 MOD 3 (HI -Gain Pre -amp) $69.95 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 
Assembled $34.95 
Slotted Microwave Antenna For Above 
Downverters $39.95 

PREAMPLIFIERS 
HAL PA -19-1.5 mhz to 150 mhz. 19db gain operates 
on 8 to 18 volts at 10ma. Complete unit $8.95, 
HAL PA -1.4-3 mhz to 1.4 ghz. 10 to 12 db gain oper- 
ates on 8 to 18 volts at 10ma. Complete unit $12.95. 

(The above units are ideal for receivers, counters, etc.) 

16 LINE TOUCH TONE DECODER KIT WITH 
P.C. BOARD AND PARTS $69,95 

12 LINE TOUCH TONE DECODER KIT WITH 
P.C. BOARD AND PARTS $39.95 

16 LINE ENCODER KIT, COMPLETE yITH 
CASE, PAD AND COMPONENTS .,,.839,95 
12 LINE ENCODER KIT, COMPLETE WIT 
CASE, PAD AND COMPONENTS ....$2`9.95 

MANY, MANY OTHER KITS AVAILABLE 
Send 20 cont temp or SA.S.E. for Inleprotten And Oyer on wM, 

HAL TRONIA products TO N. 01 P.o.e. 

;,!,'y 

+,AL w.wc ww..o Southgote. MI 48195 

HAL-TRONIX 
P.O. Oox 1101 

ORDERE OVER 12500 WILL 9E SNIPPED POSTPAID EXCEPT 
SNIPPING LDRSLESUi00 PLASECR0D. _A ORDERS S 

ADDITIONAL IIITION 
INFORMATO, is m TOR HANDLING AND MAILILA 

INCLUDE 

130 
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"Is it wishful thinking to want a 
50 MHz portable scope with 

1 mV/div sensitivity for under $2,000?" 

HITACHI HEARD YOU. 
Not since Hitachi introduced the dual trace, delayed 

sweep V-509. For only $1,895 you get a dynamic range 

of 8 full divisions. Sensitivity to 1 mV/div at 10 MHz. And 

sweep times down to 10 ns/div. For today's sophisticated 

electronics, computers and VTRs, it's the perfec: field 

service tool. 
Weighing a mere 11 pounds, in an 8.5" x 4.3" x 

13.8' package, the V-509 is, nevertheless, a heavyweight 
when it comes to perform- 
ance Auto focus, a built-in 
TV sync separation circuit 
and Thannel 1 DVM output 
are standard. There's even a 

single -sweep function to 
reliably measure one-time 
events. Plus AC/DC operation 
and an optional battery pack, 
so you can take the V-509 

wherever it's needed. 
Hitachi's human engineering is evident in every 

facet of V-509 design. Its bright, 3.5" diagonal CRT is 

easy to read. Functionally grouped front -panel controls 

make for fast, efficient use. 
Also from Hitachi is the V-209, list price $995. A 20 

MHz, dual trace, mini -portable scope with many of the 

same performance and ease -of -use features as the V-509. 

So if you're thinking about 
purchasing a mini -portable 
scope, you know who to 

think of. Hitachi Denshi 
America, Ltd., 175 Crossways 

Park West, Woodbury, NY 11797. 

(516) 921-7200. Offices also in Chi- 

cago, Los Angeles, Atlanta, Cincin- 

nati, Dallas, Denver, Seattle and 
Washington, D.C. 
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Its bigger and better than ever 
before -Zenith's newest semiconductor 
cross-reference guide! 

Featured are Zenith universal 
semiconductors covering Zenith exact 
replacements. Plus the most popular 
types in the entire consumer electronics 
industry. All in a unique, easy to use 
one -numbering system format! 

More cross-references! More line 
items! More support data! They are all 
here - and more of them than ever 

Semiconductor Cross -Reference Guide 
Actually, there's more of everything 

- more tripiers, more linear ICs, more 
digital ICs. In this one guide, you will 
see replacements cross-referenced 
to over 178,000 semiconductor 
devices! 

See your Zenith distributor for 
your Zenith Universal Semiconductor 
Cross -Reference Guide. 

It's Zenith's latest, greatest and 
most complete semiconductor cross- 

before -- in this new Zenith Universal 
This reference guide ever! 

is not a 

For your own reputation and in your 
customer's best interest, always service with 

Zenith exact replacement parts. e 
The quality goes in before the name goes on 

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131 
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