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Xcelite.

The name to connect

“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) 362-7510 Telex
ER-:.E," CEN =.&.=LUFKINI..F_U-N JOLSO! '-.S.-'H_UMB-..‘L' ElL ’-!_“-) A l_":XCELITE
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TalkTalk

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
yourright 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.

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

The world’s first hands-free consumer
mobile communication system lets you
keep in touch while on the go.

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 lllinois
residents add 6% sales tax.

TalkTalk per unit $119.95 (4010REO01)
Send $1 for the new JS&A catalog and see our
other advertisement in this issue.

PRODUCTS
THAT
THINK

OneJS&APlaza, Northbrook, lll.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?

8" SSSD IBM Compatible (128 B/S, 26 Sectors)

Product Description

8" SSSD Shugart Compatible, 32 Hard Sector

8" SSDD IBM Compatible (128 B/S, 26 Sectors)

8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 B/S, 26 Sectors)
8" DSDD Soft Sector (1024 B/S, 8 Sectors)

8" DSDD Burroughs B-80 Comp., 32 Hard Sector

5%" SSSD Soft Sector (Unformatted)
5%'" SSDD Soft Sector w/Hub Ring
5%" SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring

555D = Single Sided Single Density; S5DD = Single Sided Double Density
DSDD = Double Sided Double Density

Memorex Flexible Discs...The Ultimate in Memory Excellence

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 manufaciurers. 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
infarmation 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— Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge
by Memarex if they are found to be defective in materials
orworkmanship 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,

Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a
carton and 10 carions 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 an 8% discount off our
super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our
warehouse facllities 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 sura to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved 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 5%-inch mini-discs for U.P.S. ground shipping and
handiing in the continental U.S.A. If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toll-free 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.
Qrder your high quality, error free Memorex discs today.

Copyri £1982 Ci i Elec ics™

CE quant.
100 price
per disc ($)

2.09
2.09

Part #

3062
3015

3090 2.74
3102 3.14
3115 3.34

3104
3092
3401
3481
3483
3485
3491
3493
3495

3.34
3.34
1.94
2.34
2.34
2.34
3.09
3.09
3.09

High Quality
Error Free

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Reliability—Memorex Flexible Discs

™

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
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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
COMPONENTS

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

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

HADIO 82 COMMUNICATIONS CORNER

Digital-delay communications systems. Herb Friedman

COMPUTERS 86 COMPUTER CORNER

Data-base management systemns. Les Spindle

EQUIPMENT
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24 Hameg HM203 Dual-Trace Oscilloscope
25 Japan Radio Company NRD-515 Communications Receiver
28 Metrawatt MA-2D Digital Multimeter

DEPARTMENTS 12 Advertising and Sales Offices
130 Advertising Index
131 Free Information Card

13 Letters

104 Market Center

100 New Books

94 New Products
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 technigue 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. Onegear
subscription rate; U.S.A and U.S. possessions. $1
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.
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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




“No one else
gives you
as m
functions in
a handheld
DMM.

Now you can
move up to
Fluke?

Suggested U.S. list price

technical data circle No. 15

1231-0/D804
RE 6/82

We've got great news for people
who've been holding out for a high
quality, high performance DMM at a
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 onlv

$249 and features vou won't find in any

other handheld DMM, the D 8M is an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for

troubleshooting passive circuits in peh’s,

cables, relay panels and the like. The
[D8M has a switch-selectable audible
tone and visual symhyls to indicate
continuity or logic levels.

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

thermocouple, the D 8 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 D8 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 vear parts and labor warranty. A
full line of accessories is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 804 and the rest of
Fluke’s new Series D line of low-cost
digital multimeters.

il

If your dealer doesn't carry Series D

Multimeters vyet, call this number. We'll be

happy to tell vou who does. 1-800-426-9182

leader in DMM’s.
Now we've designed
one for you.




@  RADIO-ELECTRONICS

WHALI’S NEWS

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

region, depending on
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

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 2%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




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 magnettraditionally usedin
today's smaller headphones. The combination

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,

e

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.

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.

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-
free 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
lllinois residents add 6% sales tax.

Digital Watch Radio $49.95 (2040REOQ1)

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

PRODUCTS
THAT
THINK

One JS&APlaza, Northbrook, lll. 60062
(312) 564-7000 (©JS&A Group, Inc.,1982
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_NewfromNRI!
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
sef for the specialty you want.

= Each course thoroughly
prepares you for color TV

Then, you take the specialized

plus audio and video equipment.

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 Yopr
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.

Ot_her 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
Technology, and more. Send today and
get started on a big new future for your-
self. If card has been removed, please
write to us.

NRI SCHOOLS
McGraw-Hill Continuing
f r Education Center

c-‘ - 3939 Wisconsin Ave.,
".ln . Washington, DC. 20016
g

We'll give you tomorrow.
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WHAT’S NEWS

continued from page 6
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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 % x Y4 x Yie-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
the present

advantages of

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 1086, 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

| wish to comment on Dr. D.G. Henning's
comments on J.J. Carr's discussion of
temperature scales ("lLetters,” 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 x10-7 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 lonospheric 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

| really enjoyed your December 1981
edition, especially the article, '“Radio
Moscow is Winning the dB War."" SWL is
my hobby, so | found that article very edu-
cational and helpful. Thank you. Can | 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

| 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, | 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
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[ WHY K40 )
BECAME THE
LARGEST
SELLING
CB ANTENNA
IN JUST
ONE YEAR!

OFFERS A

DOU BLE GUAHANTEE
 TRANSMITS
FARTHER

e RECEIVES
CLEARER

" THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

For a FREE demo!
AMERICAN ANTENNA

(€) Copynight 1979 American Antenna Elgin, lllinois
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Replace Your
Conventional Scope
WithThe Sencore SCOI.
The First Scope With
Pushbutton, Automatic
Readout.

Sencore SC6| 60 MHz Waveform Analyzer:



Cut Your Scope Time 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 acom-
pletely integrated waveform moni-
toring system. You connect only one
probe and the Autotracking™
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 SC61is 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 meansincreased productivity.

It’s 10 Times More Accurate
No matter how carefully you try
to measure a waveform
with a conventional
scope, you will only be
5% to 15% accurate due to

== ST A R e 4 e TR R S R [T

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.

MONEY BACK
GUARANTEE

If the SC61 does not at least
double ﬁour 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.

To Order Or To Receive
A Complete Color Brochure,

parallax and interpretation errors. Phone TOII-Free TOday' Qualified Sales Engineers are

Today's circuits demand greater
accuracy than that. The SC61's
digital readout is 10 to 1000

800-843-3338

ready to talk with you about
SC61 performance and applica-
tions. Ask for Dept. 130.

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

CIRCLE 5 ON FREE INFORMATION CARD 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.5.0.).
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

| would like to express my agreement
with the |etter 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 |
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 | 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, | 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. | 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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Shipping $3.00

I Prices subject to change without notice

INTRODUCTORY OFFER)

MA 1H A Professional Tool for only $49.00

Measuring ranges

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 2/V DC, 4k /v AC

Accuracy: 3% V DC, 4% V AC

Safety Test Leads $ 7.90
Case for Meter and Leads $12,00

Voltage Current Resistance Capacitance
0.15V dc 50 pAdc 1Q... 1 kQ [2000...200000 pF
0.5 Vdc 05mAac/dc| 10Q... 10 kQ 200... 20000 pF
1.5 Vac/dc 5 mAac/dc| 1000Q...100 kQ 20... 2000 pF
5 Vac/dc 50 mA ac/dc 1kQ... 1MQ 2l 200 puF
15 Vac/dc| 500 mA ac/dc
50 Vac/dc|5000 mA ac/dc
150 V ac/dc
500 Vac/dc
1000 Vdc

MA2H

Accuracy: 1.5% V DC, 2.5% V AC
Current range: 15 A AC/DC
Other specs same as MA1H

1 YEAR IMMEDIATE EXCHANGE WARRANTY

$79.00

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224
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VIDEQ GAME

GONGERT GONTEST!

Test your skills! Meet our
.challenge! Compose your own
electronic musical score from
the sounds of your favorite TV
game...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 others, will be awarded:

4 Kenwood KV-901 14-day
programmable VCR's (list price:
$1,200 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)

4 sets of ten TDK video cassettes
(list price: $350 per set)
Plus...even more valuable prizes
yet to be announced!
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At CIE, you get
clectronics
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




y 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
setabroken 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?

You 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’11 tell it to you straight. If you
think electronics would make a nice
hoblgr, check with other schools.

ut 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'sbased 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
vou take, vou'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, fycm get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

People who have known
us along 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.

Cleveland Institute of Electronics, Inc.

1 ClI

Print Name

17786 East 17th Street, Cleveland, Ohio 44114

O YES « « » John, 1 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.

Mail today?

Check box for (G.1. Bill information: [] Veteran

Address Apt.
City

State . e Zip
Age Phone (area code)

[l Active Duty
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

HOME Controveljsy 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
LEGISLAT'ON 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 com-
muications.

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
SC RAMBLE |S 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.

RADIO-ELECTRONICS

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-
C|RCU|T 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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The portable Ietza tak:ﬂ'le advantages
com you
of an office computer anywhere

The Link.

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

Exchange information with other computers
with the telephone modem.

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

By itself, it can perform a wide shipments, enter orders, make

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 guestions 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 example, a salesman
can put his company’s main
office computer or a data bank

The Link. it will change the way the world uses computers.

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

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

CIRCLE 9 ON FREE INFORMATION CARD

you go-

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,

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.

“Manufacturer's 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

PLEASE PRINT

I
|
|
TITLE |
I
|
I
|
|

COMPANY

ADDRESS

CITY STATE ZIP

PHONE NUMBER

|
I
I
|
| TYPE OF BUSINESS
|
|
I
|

Panasonic.

L just slightly ahead of our time. nz_]
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EQUIPMENT REPORTS

Hameg HM203
Dual-Trace Oscilloscope

CIRCLE 101 ON FREE INFORMATION CARD

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 be substituted for volt-
age- and current-measuring devices
when necessary. Because of its com-

Hameg HM203

OVERALL
PRICE

INSTRUCTION
MANUAL

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
1 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

RADIO-ELECTRONICS

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 triplers, 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.

N
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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 1-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 < 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

.,

i
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Japan Radio NRD-515

INSTRUCTION
1 MANUAL

.I i 7 1[2|3}4[s]6|7[8]5]10]

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

“c "I SK Replacement
Solid State

The new |

1982 RCA SK /
Replacement Guide.

R
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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.

CWR-6700 Telereader.

BOX 365

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

@ Receive ASCII or Baudot RTTY

@ Six standard RTTY speeds

o 3 RTTY shifts for low or high tones
e 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

e Requires +12 VDC and external TV monitor
@ One year limited warranty

e 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.

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 I-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 slide
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

RADIO-ELECTRONICS

enter a frequency, simply tune the re-

n
=]

CIRCLE 21 ON FREE INFORMATION CARD



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-

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 overioad
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—I2-18
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-515 communications
receiver has a suggested retail price of
$1395.00: the price of the model NDH-
515 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
OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

MA-3D

PRICE
//IMLUE
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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 VIDEQ TRAINING
THE PEOPLE ATSONY 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’, 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,

CIRCLE 23 ON FREE INFORMATION CARD

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.

SONY.

Video Communications
Sony is a reg, trademark of Sony Corp.



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. . . amini-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, 10to 16 VDC 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.

oA PRECISION

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

ranges that span from 1 uS/div. to 0.5S/
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

wn @ Non-Linear Systems

"[ELUKE] DIGITAL MULTIMETERS

®

e Two New 4%:-Digit Handheld °
DMM'’s from Fluke

Wideband True RMS AC
Measurements (100 kHz-

Frequency Measurement to
200 kHz, 0.01 Hz Resolution
to 200 Hz, 1 Second Re-
sponse Time (BOG0A only)

80B0A, 30 kHz-8062A) e dBm Referenced to 600
e 0.04% Basic DC Accuracy EOSGA only)
8062A = 0.05%) e Relative dg measurement

e Full Range Capability
(200 A, 200 mV, 200  ranges) L]
e Autoranging M2 to 300 M§) °

(BOB0A only)
Conductance (8060A only)
Separate Constant Current

e Relative (Offset or Zero) Mode Source Diodel Test
e Audible and Visual Con- e Self Diagnostics
tinuity Indicators
8060A $279. B062A

$349.

Display: 412 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.] —s»e—

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 19.8-'I.B&K OSCILLOSCOPES =\
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

o4 PRECISION

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
Dual-Trace 15 MHz Portable |

1420
CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

New Low Distortion Function Generator

4 PRECISION mooer 3010
r * Generates sine, square and triangle
waveforms

* \fariable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5%
from O.1Hz to 100kHz

* Variable DC offset for engineering
applications

* VCO external input for sweep-frequency
tests

Call For Qur Price

(i-DATA PRECISION
Model 938
0.1%, 3V2-Digit, LCD DIGITAL
* WIDE RANGING — 1999 pF full scale
CAPAC!TANCE (0.1 pF resolution) up ETQQQ WF full scale, in
MEFEH eight ranges... virtually every capacitance you'll
ever need 1o measure,
* FAST AND EASY TO USE — Direct reading,
pushbutton ranges. Just plug in and read,
* EXCEFTIONALLY ACCURATE — provides
+0.1% basic accuracy.
« TOUGH AND COMPACT — Built o take rough
usage without loss of calibration accuracy. Fits
arywhere; i?!@smv;w litthe: bgr?e
space; always ha fof capac
checkout, rl*xat{)hrn'-(;;’.,r calbration, and tracking
* PORTABLE — Palmsized, lightweight. operates
up to appraximately 200 hours on a single 9V
akaline battery.
* EASY READING — big, clear, high-contrast
3Ve-digit LCD display, a full 0.5" high, readable
anywhere,

o \Al LE PACKED — Outstanding measurement
capability and dependability. Qutperforms DC
timeconstant meters, and even bridges costing
2 to 5 times as much.

» RELIABLE — warranteed for 2 full years.

80MHz Counter with Period Function
r ; mooer 1820

* 5Hz to BOMHz reading guaranteed—
100MHz typical

* Period measurements from 5Hz
fo 1MHz

* Period average, auto and manual
positions

* One PPM resolution
* Totalizes to 899999 plus overflow

* Elapsed ime measurements from .01
to 9999.99 seconds plus overtlow

* 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

Call For Qur Price

equipment. /
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NEW —
NOW
AVAILABLE

@HlTAcHl

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

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
[ 200mv, 2v, 20v, 200v, 1000v | 5% |
AC VOLTAGE
| 200mv, 2v, 20v, 200v, 750v | BEEEE
DC CURRENT
[ 2ma, 20ma, 200ma, 2000ma, 10 | 2% |
AC CURRENT

[ 2mA, 20ma, 200ma, 2000mA, 10A | 3% |

V509 50 MHz, Dual Trace, Dual RESISTANCE
Time Base, Portable (Battery pack $125. [2002 2k, 20k, 200k2 202 | 5% |
optional).
HITACH SAVE UP TO $500 PORTABLE MS-15
@ CHI G OSCILLOSCOPES

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-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,

BATTERY OPERATED

Non-Linear Systems
Call For Our Prices
MS-215

Single Trace 15MHz

MS-230

Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base
Call For
Special
REBATE OFFER Dual Trace 15 MHz Dual Trace 30MHz
New Sweepl/Function Generator
KEITHLEY
Model 169

BENCH/PORTABLE DMM
e 3, Digit liquid crystal

display mooeL 3020 Call For Our Price
. 4 * Four instruments in one
° 0_25 /El basw accu racy package—sweep generator, func-
tion generator, pulse generator,
®o 26 Ranges tone-burst generator * Three-step attenuator plus
$1 8 9 0 0 * Covers 0.02Hz-2MHz vernjer; conirol
y * 1000: 1 tuning range * Internal linear and log sweeps
* Low-distortion high-accuracy * Tone-burst output is front-panel or
outpuls externally programmable
r —~— “
s £ HOT LINE THE TEST EQUIPMENT SPECIALISTS
e = ol "RQE 0 ATA
-
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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 apity 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 “hotrod's” the
transducers so that the muddy sound typical
of most 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 (+9to 15v)
and mounting (reverb units are typically
mounted away from the consolel.

CHARGE TO VISA ORMC TOLL-FREE
54-8657 9AMto5PM CST MON-FRI
DIRECT INQUIRIES TO:

PRA Electronics, Inc.

Dept.6 w1020 W. Wilshire Bv. Dkiahoma City. OX 73116 (405) 843-9626

ri | Send the 6740 REVERB KIT $59.95 plus —I

I shipping (s3) enclosed or charged. I

| | Send Free Catalog

I name I

I address |
state zip

l-citv

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-17 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.
e Can replace composition , carbon film, wire-wound
and other metal types.
e Tolerance ratings of = 2% on most values. Ratings of
4, Y2, 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.

RGAE -
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ADVANCE IS PROUD AT LAST A 100MHz OSCILLOSCOPE

TO INTRODUCE WORTH WAITING FOR
The @HITACHI Line WITH NO WAITING
of High Quality Oscilloscopes ¢ |

All Hitachi Instruments CALL FOR

Are Backed by A D 2R
A Two-Year Warranty

HITACHI

; 100MHz
OSCILLOSCOPE
V-202 & V352 MODEL V-1050

20MHz & 35MHz DUAL TRACE
OSCILLOSCOPES

® 20kV CRT supply

e Large, bright 8 x 10 cm screen

* Four-trace operation (Ch1, Ch2, A trigger, B trigger)
e High sensitivity 500 uV/div (5MHz)

* High accuracy +2% (+ 10°C to 35°C)

® Alternate tlmebas\qup&\'at'gn

o Full TV, tﬂ@%&n

OC) IN STOCK FOR
—{IMMEDIATE DELIVERY

. ; Type
£ i $typ& tube %20“’ acceleration potential and
\ leritiéal Channels) ;
\J _.\ % i ime

DC to at le OOMHZ and rise time 3.5ns or less. m@ to at least 5MHz and rise time
% 70ns or less at 10 X magnification. Lower -3db pomtd‘f coupling 10Hz or less. 10x

1. Square @RT with intern proze: Iz giless: :

(illumi n&tgd scal% HORIZONTA N ‘J

2‘ ngh aCC%cy VOI ls and tlme ax’s o . to Iv. In calibrated steps, ce. Uncalibrated continuous
set at +3% (certified at 10° to 3509‘\ S EC\ %?::égé:é\ége?ﬁgeps 123 2'5b :él tep: l’f_w&ﬂ Uncalibrated conti

3 High-sensitQ{:%ty 1mV/div \ Egzgfsigt;c:‘tmmydw @ 2 callb\a ed steps 1-2-5 sequence. 10x mag extends fastest

4. Low drift @ qcvflix ca 1brdted control between 0.5 and 10x time base A setting.

5. Dynamic rangg 8 div. \e

BEI sy scprtoncitao .egel_\- V-550B 50MHz, DUAL TRACE DELAYED SWEEP
; 3 ILLOSCOPE

7. Built-in signaldeidy e (V-352) PORIABLE OSC

8. X-Y operation

9. Sweep-time magnifier (10 times)

Delayed sweep
permits 1,000 X
Magnification

10. Trace rotation system
11. Fine-adjusting, click-positioning function

Variable Hold-off
Circuitry Facilitates
Pulse Measurement

ELECTROMICS—C"

THE TEST EQUIPMENT e Large, Bright 8 x 10cm Screen  ® Variable Trigger
SPECIALISTS * High Sensitivity 1mv/div Hold-off
(10MHz) e Full TV Triggering
m TOLL FREE HOT LINE E * 5 ns/div Sweep Rate e Single Sweep
- ® 3rd Channel Display * Automatic Focus
- 800-223-0474 (Trigger View) 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
QuTPUT TRIGGER RESET

o
8 I_H [5] 5
i |

TABLE 1—XR-2243 BASIC CHARACTERISTICS

Parameters Typical values Conditions
Supply voltage 2.7V min, 15V max
Standby current 45—80—250 pA Veg=2.7*—5—15V
Operating current 750—900—1250 pA Voo = 2.7**—5—15V
Timebase timing accuracy 0.5% Voo = 2.7V**
Temperature drift 80—150—300 ppm/°C | Vg =5—15—8V
Maximum frequency 35 kHz
Timing resistor Ry 5K to 10 meg
Timing capacitor C+ .005 uF to 1000 uF
Trigger threshold 1.4V
Trigger current 22 uA Vgs = 0V, Vyg =2V
Trigger impedance 25K
Reset threshold 1.4V
Reset current 22 uA Vig= 0V, Vrs =2V
Reset impedance 25K
Power dissipation 300 mW
(plastic package)

‘VTH = 0V| VRS =5V

l.*VTH = SV, VHS = 0V

controller capable of producing time
delays ranging from microseconds to
days. The functional diagram for the
XR-2243 is shown in Fig. 1 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,

'_rt and ultra-low-frequency oscillation. Its-
] T current drain is extremely low—Iless
Voo OUTPOTI nlﬁﬁfrz ThD than 100 1A on standby and less than 1
FIG. 1 mA during normal operation. Those
S
POWER SHUT DOWN Voo
[ 2% ] ]
BIAS
—— ¥ CONTROL
CIRCUIT 11 COUNTERS FLIP
3 —A { FLOP
TIME sl s
BASE > )
FLIP . Ciy AESET
FLOP ; SET
o  (TRIGGER)|
1 1 1
OUTPUT QUTPUT OUTPUT
DRIVE DRIVE | ~ DRIVE
CIRCUIT CIRCUIT CIRCUIT
o8 J.I'S 12
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. 1 and 2) has
three main sections: the timebase gen-

OVee
$hr
1 L
: 2 el
OUTPUT 5| XR-2243 [g
O )
o0 4 5 TRIGGER
ouTRUT | RESGEIE
U =
1024RC A 5K
$1
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 (Ry
and Cq)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
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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,
dc—60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/div).
Sweep speeds: Sweeps
from0.5sto50ns (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 ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.

(Need dual time-base
performance and timing
accuracy to = 1.5%7? 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 nights reserved. 121

Tektronix

COMMITTED TO EXCELLENCE

¢86L INNr
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(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
1024 x R x C or 1,048,576 x R x C.
Similarly, cascading three stages will
produce a 1024° 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 < 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

Videotex’82

bites the big apple

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.

peakers 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.

online

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

counters. Standby power drops to the
microwatt range with a typical supply
current around 85 uA when V. 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 xR xC.

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”

CERTIFIED

Take pride in
your profession—
Decide to be a CET

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

{5} Ty A 5t._ Zip




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.

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, Ml 49022.

HEATH/ZENITH

Your strong partner

Completely ad-
dressable blinking
cursor lets you
edit anywhere on

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

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

Z-80 microprocessor-
control makes the 19
capable of multitude of
high-speed functions.

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.

*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

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 ANS| Standard
protocols.

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

tHeath Company and Veritechnology Electronics
Corporation are wholly-owned subsidiaries of Zenith
Radio Corporation. The Heathkit Electronic Centers
are operated by Veritechnology Electronics Corporation.

CP-202C

2861 3INNI
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WE WILL BEAT ANY ADVERTISED PRIGE

This ofter applies only to items in this ad. Ad showing adverhised prnce must accompany your arder

BECKMAN o i a2 s, $210
3V Digit Multimeters guso oovic areoyensios B
TECH 310

Analyzer ; %

With High Speed Multiplex Technique i ! 4 :‘E E ;%Etma:;dcuraé\?ms TECH 300

Model 467 Ty | : ,ﬁ Has 0.5% VDC accuracy and all

@ Restores color and B/W 4 140 !lﬂe featluresfloftTEtC:i 31t0' excedpt $1 20_
Dll:tu[e ubes like new! Uses the \ & Continuity [est iunction amni

most powerful restoration " w/free case 10-amp current ranges. w/iree case

method known with minimal
TECH 350 TECH 360

danger tothe CRT. ® Exclusive s

ptidesitestitechlque 420' Bright, 0.5%:' LCD display. Single  Input jack for a standard K-type
pasy-10-use switch. Separate diode  thermocoupling, enahhn% user. 1o

test funclion. Low power resistance  measure temp from *Cilo

range. 22 megohms input resistance.  +1265°C. Switch,selectable mea-

12,000 hour battery life. surement of . trug RMS (AC + DC)

or AC only voltages and currents
$210. $260

Restorer

Model 820

® Measures capacitance irom

easy to read LED display
o (.5% accuracy, ® Special

lead insertion jagks or banana 25
Sweep/Function $l57'

Generators
Model 3015

® Frequency; 2 Hz to 200 kHz,
in 3 ranges. ® Outputs Sine,
square or triangle ® Vanable
Amplitude: 15 V p-p, open cir=
cuit; 7.5 V p-p into 600 ohms:
@ Pulse Output: Fixedampiitude Model 3030

Multimeter
® Free 10 amp current shunt,

® General purpose True RMS multimeters
with identical features except for power sources.

Model 810 Model 811

Operates oniling voltage  Dperatésion line yoltage
$269 05 and with techargeable
Ni-Cad batteries, $3ﬂg a5
Hand Held UMH with free case

TTL level, logic high greater
than3 volts @ Accuracy 5% el g Rl Model D800 Model D802 Model D804
230 Sine, square, iriangle, pos/neg Fluke's lowest priced Sameas Model D800 The most powerful in
" square, pos/neq ramp. ® Var- T 1} DMM. Anall purpose but has & basic 0C the series. Al features
able Amplitude. 20 Vip-p. open R instrument for basfe accuracy 0l 0.1% of Model D802 plus
Model 3025 Gifcult 10 V'p-p, into S0 ohms. . measurement needs. ?;-:jcﬂr e fﬂﬂdfuc' capability to check
e Frequency: 0.005(Hz o Accuracy. :(1.5% setting B i) Five rangés forAC 2000 1ol continuity and logic

accurate high resist-

i b F.5 1 1 mH g and DC voltage e 1] levels, measure temp
5 mHzin 7 ranges. ® Outputs: ;t‘%‘;,i,ﬁt’”g 3?2{! E_f-,",. i Sl [ 1] measurements Four ance measurement. RIS [ with K-type thermo-
Sine, .sqgar_e.h!]nanngle_lmaggr;r 10'5 mHz AR ranges for AC and l ag * BTt ] couples and capture
sine, ® variames :""’“ £ DC current tests. Six . T H peak readings of
20w R LS SOAL S

$125."

o Meter
y sggl %
Model 260-7
® 2§ time-proven ranges. @ Direct dial
reading of Amp-Clamp ranges. ® Only 2 bat-
teries . . . one 9-voit and one 1.5 voit “D" cell

® 260-7 compleie with batteries, test leads

$38250 gy
Model' 3020

Four instruments in one' pack-
ane - sweepgenérator, function
generator, pulse generator, tone-
burst for @ Covers 02 Hz
to2 MHZ e 1000:1 tuning

" range ® Low-distortion high-
accuracy outputs @ Three-step
attenuator plus vernier control
@ [nternal linear and log sweeps

3%2 Digital
Multimeter

and manual $ a5
Low | Distortion Function Generator o 260-TW wih miro scale | Call otel 467 9229
® 260-TAT in roll case r @ |CD analog bargraph to indicate nulls, peaks and
Model 3010 ® 260-TMAT with mirror scale, e trends. @ Differential peak hold captures maximum (peak)
® Generates sine, square and in roll top case pricing. and minimum values of complex waveforms. @ 50 u/sec

triangle waveforms ® Variable pulse detection. @ True RMS measuring capability.
amplitude and fixed TTL square-
waveoutputs ® 0.1 Hzto1 MHz
d in six ranges ® Typical sine
wave distortion under 0.5% from

0.1 Hz t0 100 kHz. N Touch/Test 20 Multimeter Portable Triggered Miniscopes

N T ;
Dual-Trace 30 MHz RN N m-20
Delayed Sweep Scope

Available with reset pushbutton releases when
overload exists.

DoEae
® Touch selection and control

of functions, ranges and power.
Model 1530 _ ® Large (0.55"" high) LED read-
@ Delayed sweep operation for out. ® Automatic polarity and
sweep expansion up to 1000x. overload indication. @ |n-circuit

® 30 MHz response, usable test capabilities

to 50 MHz. @ 5 mV/division T[ 0. $369.95
sensitivity, selectable 2 mV to Model 2 e 1 !
20 mHz. @ Variable holg-off Model TT-20B  with battries and charger ... ... .$396,95 Model MS-15 5wz ... $329.95

for pulse train display. ® Single- £ 4 95
sweep for nonrepetftive Rlore Model TT-21 with LCO readout . ............. $420.75 Model MS-215 15 Mtz Dual Trace $419.95

Hfms- ® Built-in triggering Model TT-21B witn LcD readout, batteries and charger $446.25 Model M S-230 30 MHz, Dual Trace $549,95
iiters:

=
B Master Charge @ Money Order | ADD FOR SHIPPING AND INSURANCE
H VISA B COD -c:%ck 325100:03230?'00'"""34'50
N.Y. State residents a .00 to .00 ..
appropriata sales tax. 501.00to 750. OO .
00 minimum order

855 Conklin St.Farmingdale, N.Y. 11735 COB's exira (roauives 25% deposit | over 1000.00




ASKABOUT OUR SPECIAL PURCHASE BONUS.

Not responsible for typographical errors

3" Digit
0.1% Digital
Capacitance Meter

WoGe 3001 §233.75

Universal [:uunter-Timer

Model 5001 $323

For the electronic measurement and display of frequency, period,
interval and counted events. Unique full input signal conditioning.

Frequency Counter

.w--m os—

=

= B‘!é’a&' ! (] el Pt

“Model 6001 $425.f'5

® 5 Hertz .0 650 MHz ® 10 MHz crystal oven timebase
input @ Selectable 0.1, 1.0, 10 sec gate ® Switchable low.
pass 50 KHz filter ® True TTL compatibility at input

9" Scopes |V i
Model LBO-513 | X ®

Single Trace with probe Lz

$472.50 Model L EI;
Mode! LBO-514 L et

Dual Trace wilfi probes. $598, 75

20 MHz Oscilloscopes

® Add and subtract
modes (with CH-2
invert), permits differ-
ential measurements
(Model LBO-508A
only). ® Front panel
X-Y operation ideal for
phase-shift analysis,
sweep alignment and
vectorscope service
(Model L?}J}’EUBA
only). ® 17.5 nanosec
rise time for vigw- $536.25

ing of high speedpuises  Model LB0-508A
and wave forms. Dt_}ﬂrm will} probes

Mode! Llll-ﬁl'l BA

Model LBO-507A

Single Trace with probe

¢ 115 Fawer Supplyst
: dM?%%I WP-708
t's a dual DC Veltmeter 25
IF's a triple DC"Power Supply $361 .
® Three separate completely isolated DC power supplies
two 0-20V @ 0-2A, one fixed 5V @ 4A ® Excellent

line and load regulation ® Fully adj. current limiting
on the Iwc vanable su |

Hand-Held Beml:er
Digital Multimeter

Model 128

® | CD display. ® 0.5% basic
accuracy, ® 3% digit resolu-
tion @ ‘Beeper’ operates on all
ranges and functions

$139.

w/free case

Hand-Held Digital 4'2 Digit
Multimeter Multimeter
Model 130 Model 135

® 5% basicaccuracy. ® 3z ® 0.5% basicaccuracy. ® 4'%
LCD display digit resclution provides wide

namic range. @ LCO display
$124. PR
w/iree case 3235

w/iree case

Magnifier
Lam

Mot LEM-1A $74% (|

Offers farge viewing area for fine details, companant
assembly and other close work. Has unique double
tension control In grey, black white'and tan Three
dippter, 13" focus standard on allmodels. (45° reach)

Magna-Lux Lamp K
Model LUX-2A ~ 929.%5 "

Magnifier utilitydamg. The 3% diameter
lens supplemented by @ 40-watt stand-
ird appliance bulb A=15 Incandescent
Bulb. Soldin black only, has
an arm reach of 39" and

includes a factory installed

3-diopter jens. Same
magnification as LFM-1A.

® \“&o Dual Trace
o

Oscilloscopes

o

Economically priced, general-purpose oscilloscopes.
Square, 5% 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 35 MHz 100 MHz
Model Model Model

V202 V352 V-1050
$790. $1590.

- \ Controlled
Py Bt
Soldering
J Station
Model WTCP-N
50

Portable
Desoldering
Stations
Model DS-600

$325.

Attache Style Tunl Cases

Model TC-150/ST

Contains 23 individual
10cks, 24 Series 99
inlerchangeable screw-
driver/nutdriver blades
and handles, 2 meas-
uring tapes. soldering
iron, recharger, solder

Model TC-200/ST

Smaller version of the TC-100
case. 27 interchangeable Series
99 screwdrivers and nutdrivers, df

handle, plus 10 assorted snips, |
pliers, wire cutters and wrenches. |

$179.%

Ihllli 'ﬁﬂ‘ﬁ- il ‘l

4
I“l.l 11' \s‘!‘{.

s‘ti\‘
a9 \

Model TC-100/ST

53 individual screw-
drivers, nutdrivers, pliers
and wrenches, 31 Series
99 interchangeable
screwdriver/nutdriver
biades and handles, and
two screwdriver/nut-
driver seis

$325.

Master
Tool Kit
Model 99-SM

24-piece kit

State call

(516)752-0050
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£
-



LETTERS

continued from page 16

8-BALL ANTENNA

| 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.

| did notice two small mistakes, how-
ever. In Part 1, %16-inch holes are specified
for the vertical strips of the lattice assem-
bly. Those should have been 5/16-inch to
accommodate the Y-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.

| also designed and built my own feed-
horn assembly. If any readers are inter-
ested in that information, | 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. | used
cypress for the lattice assembly; that kind
of wood will not rot, and is readily avail-
able here in Florida. | 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
We'd like you to compare Keithley's new Model 179A general purpose googh ahdithe teoulls are welwoith Hha

! \ : ffort. | am looking forward to more satel-
bench TRMS multimeter to its closest competitor. ﬁte?TV constructigon amgleos in future

Compare the best.

L % issues of your magazine.
) 2\ % u WILLIAM B. CLRIDA, Sr.,
2\ 0\ o s\ = 2\ 2024 Magnolia Ave.
e k53 2o\ %\ & F\& South Daytona, FL 32019
TS\ R ND NS o 2\ \%
= D T 95 (=) - e i)
6’«'- f‘;% %z;. )\/’) %'g %%d ¢° %;' %3 ‘((_') Q“;/‘. %.a ?(”1
SA\Z\EZ\?\ B \ &%\ % \8\%\ % \2\8\5\ @ CAREHOJECTS
179A | | w2 | 2| o |0.04%| o~ |1000V|NO|56"| LED | o | oo | o | 3359 Although | enjoyed ‘6 Projects for Your
Car'' in the April 1982 Radio-Electronics, |
B8050A |+~ | v | v | 7 ]0.03%| NO | 500V |+~ [507| LCD | NoO [ NO | NO | 369 must say that | found it rather incomplete.
The most important addition follows:
Dollar for dollar, feature _EQr useful feature, we think our new 179A gives Murphy's Failure-Detector-Failure De-
you more common sense utility for your money. What do you think? tector: Since, by Murphy's Law, some-

thing will always go wrong, it's im-
- = — [— - [—1] —— ==] L= == f==="] =1 [~—] —= e -

[ I'd like a closer look at the 179A. Please [] I'm interested in other Keithley products. med]at?[y obvious ?hat atileast on;.‘ o5 thﬁ
call me to arrange a demo. [J High resolution and Systems DMMs. LED's in your projects 2 through 6 wi
[ Please send the new Keithley handheld, [ Keithley Scientific Instruments. always be lit! Therefore, your readers can
portable and bench meter catalog ’ easily work out an elementary 5-input
including the complete 179A specs, logic gate that will light a warning if none
Na : of the regular warning lights are lit.
g Title Now unless your readers are unusually
astute, it should be pointed out that the
Company Phone Failure-Failure Alarm should monitor itself
also! If it does not light, it should, of
Address course, give some indication that it isn't
going to light.
City State Zip Not only that, but a 7th alarm should be
" MAIL TO: provided (with an extra bright light) to in-
O dicate a dead battery. Writers Gartman
z and Weinstein failed to realize that that
2 I< E I T H LEY common failure would render the other 5
5 alarms inoperative.
il | will leave it to your readers to suggest
w Keithley Instruments, Inc. a simple way to warn the driver of his
o : failure to notice the alarms.
5 28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400 PETER LEFFERTS,
o San Martin, CA R-E
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Introducing incredible tuning accuracy at an incredibly  communications accurately with BFO Pitch Control.
affordable price: The Command Series RF-3100 Want to bring in your favorite programs without lifting
31-band AM/FM/SW receiver.” No w— a finger? Then consider the Panasonic
other shortwave receiver brings in : RF-6300 8-band AM/FM/SW receiver
PLL quartz synthesized tuning and e (1.6 to 30 MHz) has microcomputerized
all-band digital readout for as low a L1 = preset pushbutton tuning, for program-
price.” The tuner tracks and “locks’ ' —'; — aRnnnn ming 12 different broadcasts, or the
onto your signal, and the 5-digit dis- ' = _. .. same broadcast 12 days in a row. Auto-
play shows exactly what frequency o 0 1@2 matically. It even has a quartz alarm
you're on. o) clock that turns the radio on and off to
There are other ways the RF-3100 ey play your favorite broadcasts.
commands the airways: It can travel _ The Command Series RF-3100 and
the full length of the shortwave band R0 RPN VD M S, RF-6300. Two more ways to roam the
(that's 1.6 to 30 MHz). It eliminates interference when globe at the speed of sound. Only from Panasonic.
stations overiap by naffOWing the broadcast band. Shortwave reception will vary with antenna, weather conditions, operators
It improves TBCQDtiOﬂ in Strong signal areas with RF ﬁ?;?:ﬁf;'i [Iﬁ)c;.;a\:g:ea[r;ci g;}l:;r[Jactors. An outside antenna may be required for
Gain Control. And the RF-3100 catches Morse ‘Based on a comparison of suggested retail prices

This Panasonic Command Series’
shortwave receiver brings the state of the art

closerto the state of your pocketbook.

\ﬁ

—— i o wr

FM-W- 5w 31-DAMD RECEVER/ GW DOUBLE SUPERHETEROOTNE

- e s £ s o 2
PHONES VoLUME BASS G- TREBLE MW W RF GARN BFO PITCH

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.

Panasonic.

just slightly ahead of our time.
CIRCLE 6 ON FREE INFORMATION CARD
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70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227

You cant beat
The System.

The Experimentor System™ —a quicker transition from imagination
through experimentation to realization.

- e s e SR A R S

; ‘FEFEEEEEIEEISEEEREEREEE

S T

/ - S S S AR W e W W

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 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™
(where they're printed) to Matchboard™ (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

OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992 1 0 2 4 3 6 07 7
Europe: Phone Saffron-Walden 0799-21682, TLX 817477 - - -
Canada: Len Finkler Ltd., Downsview, Ontario

CORPORATION

During business hours

*Suggested U.S. resale Prices, specifications subject to change without notice. © Copyright 1981 Global Specialties Carporation.
CIRCLE 11 ON FREE INFORMATION CARD
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STEREO IMAGE
EXPANDER

Stereo sound shouldn't come from just between your two speakers.
This easy-to-build stereo image expander can turn your whole
listening room into a ‘‘'sonic stage.”’

THE BIGGEST PROBLEM WITH YOUR
stereo system is probably in your head!
If all the sound that came out of one
speaker went into one ear, and all the
sound that came out of the other
speaker went into the other ear, you
would perceive an astonishing sonic
image. Unfortunately. your ears don’t
work that way — they both hear some
sound from both speakers. That makes
the sonic image — vour perception of
the stereo “‘stage’” — considerably
smaller and a lot less detailed than it
could be.

While the basic components of a
stereo sound-system are constantly
being improved, their performance has
reached the point where it is difficult to
hear the difference between the new
models and the old. The 1IR2200 stereo
image - expander, however, can .en-
hance the performance of any stereo
system, regardless of its age or cost. by
processing the sound to bring out depth
and dimension that is normally lost in
reproduction.

Listening to stereo

The basic stereophonic = process
attempts to reproduce a detailed three-
dimensional sound picture or image
using two: loudspeakers. In the ana-
logous 3D-movie process the left image
is kept out of the right eye, and vice
versa, by polarized lenses and each eye
sees only what was intended for it,
producing in the brain a true 3-dimen-
sional image. The sound of each stereo
loudspeaker. though. is heard by both
ears and the illusion of space and depth
is muddied.

The major effect of that stereo cross-
coupling is to limit the perception of
the stereo image to the small area be-
tween your speakers. Time-delay cir-
cuits: and some specially - designed
speakers can add ambience or a sense

JOEL COHEN

of spaciousness to the sound but they
can never recover the major portion of
the orginal image that is lost because of
the stereo “"double exposure.’

The stereo image expander functions
as the sonic equivalent of 3Ds polarized
glasses. It cancels most of the stereo
crosscoupling. thus unfolding and re-
focusing the original sound picture to
fill.the space before you.

The image-limitation of the
stereo playback-process is not
a new problem invented 1o
sell new equipment. 1t. and
4 process to correct it.
were first described
over 20 years ago. It
is the technigue
(U.S. patent No.

4.308.423) wused
in the stereo
image  €x-
pander that

1S new

and its de-

Sign OVercomes

4 number of the
limitations - of —earlier
equipment.

How we hear stereo

Ina typical live listening-situation a
listener hears all sounds at almost the
same level in both ears. He uses the
slight difference between the first-ar-
rival tines—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 interaural delay and Fig. | shows an
example for a sound source located 60°
1o the left of the listener.

2861 INNr
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1
SOURCE DELAY FOR
| 80° SOURCE
§0° | ANGLE
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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 problem is created
by the crosscoupling of 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
o] l«— INTERAURAL

" n ! DELAY
= H
= !
= . -
= | ” TIME
=
<

RIGHT

CHANNEL

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

LEFT SPKR

O

RIGHT SPKR

RECORDED
SOUND
L

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

LEFT SPKR | RIGHT SPKR
@) |
| INTEHAUH#?
| 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

ANPLITUDE
=i
—
-
v

RIGHT EAR

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

RIGHT
LEFT SIGNAL
SIGNAL IN N

DELAY }=»{ EQ

RIGHT

LEFT SIGNAL
SIGNAL ouT
ouT (R-(LR))

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 Ya-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 ochms, PC-mount potentiom-
eter

R9, R13—4.7 ohms

R10, R20, R22, R34—4700 ochms

R11—100 ohms

R12—2000 ohms

R18, R19—10,000 ohms

R21—100,000 ohms, potentiometer,
audio taper

R32, R33—390 ohms

Capacitors

C1, C2—470 xF, 35 volts, electrolytic

C3, C4, C6-C8, C12—0.1 kF, ceramic disc

C5—47 uF, 16 volts, electrolytic

C9, C17, C18—0.01 wF, axial ceramic or
ceramic disc

C10, C13, C16—10 uF, 16 volts, electrolytic

C1J_—100 pF, axial ceramic or ceramic

isc

C14—390 pF, axial ceramic or ceramic
disc

C15—1500 pF, axial ceramic or ceramic
disc

Semiconductors

IC1—LM340L 15, 15-volt positive regulator

IC2—LM320L 15, 15-volt negative regulator

IC3, |IC4—MC4558 dual op-amp

|C5—CD4049 CMOS hex inverter

IC6—SAD512 or SAD1024 N-channel
bucket-brigade device (Reticon. Also
Radio Shack 276-1761.) (See text.)

Q1, Q2—2N2222, 2N3904 or similar

D1-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 IR2200
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,




FIG. 7—SOUND FROM LEFT SPEAKER is can-
celled at right ear by “—LR" signal.
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FIG. 8—MIXING OF MID-CHANNEL original and
compensation signals can cause “‘comb effect”
that distorts frequency response.
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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-

splitter.

10K 20K

FIG. 9—BOTH CHANNEL-COMPENSATION signals are derived from original R—L signal by phase

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 interfere 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 perfeci-
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
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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. The
BBD IC, incidentaly, can be either an
SADS512 or SAD1024—the pinouts are
identical. The SAD1024 contains two
SADS512’s, and one of them will just not
be used. The input signals are selected
by S1 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 RS, also
supplies the DC bias for the input to the
SADS512 BBD. An anti-aliasing high-
frequency (15 kHz) filter is formed by
(€9 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 us) resulting in a delay time of
140 us, 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 C14 form part of the
interstage coupling-circuit, with Cl4
acting as the first-stage clock-frequency
noise filter. Resistor R19 and capacitor
C15 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 1C4-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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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, VT'VM’'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 I-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

+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

POCKET
CALIBRATOR

or
Volis & Ohms

Build a multi-function calibrator for your
bench for under $40.00. Your test equipment
will appreciate it.

GARY McCLELLAN

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 4'4-digit DMM is recom-
mended, vou can do a creditable job
with an accurate 3%4-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 1 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
MMS5369 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 MM35369, is inte-
grated into a rough triangle-wave by C6
and R10 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

IC1
Lm723
10V
REGULATOR

a
MPS-A13
B0-Hz

FILTER

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 CI10 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, CI1 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-

FIG. 2—60-Hz TIMEBASE uses readily available 3.579-MHz crystal and MM5369 IC.
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FIG. 3—TOP OF PC BOARD bears labels as well as foil 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. whichis 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
LLM723N. 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

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
J1-J9. Insert each jack from the front-
panel side (the side with the labels
etched on it). Then place a Y4-inch
toothed lockwasher over the threaded
bushing of the jack, and secure it with a
Va-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

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

switch at S1. 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 S1.

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.

2861 INNC

o
—



RADIO-ELECTRONICS

o
n

All resistors Y2 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 ochms

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 Y4-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 R10, 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 Y4-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 R1. 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.

PARTS LIST

Capacitors

C1, C3—0.1 pF, 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 uF, 50 volts, Mylar

C8, C10—0.01 .uF. 50 volts, Mylar

€9—0.005 uF, 50 volts, Mylar

C11—10 uF, tantalum

Semiconductors

IC1—LM723 adjustable precision voltage
regulator

1C2—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-uF tantalum at C11. Note
that the plus sign points toward the
edge of the board. Move to the right
and install a 0.01-xF 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-xF Mylar-type at
C9. After that, install 0.1-uF 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-xF ceramic disc at C3 and
another at C1. 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-J8—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.0. Box 3047, Scotts-
dale, AZ 85257: kit KT-2 (does not include
PC board, precision resistors or case),
:%;1.95 plus $0.90 for shipping and han-
ng.

14 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 42-digit DMM to check out
the calibrator. In the event you dont
have—or can't borrow—one, a freshly
calibrated 3'4-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 0.1v/
11192 jack. Set the meter for that resis-
tance range and you should read 111.1
ohms T 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:
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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 1v/IK 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 0.1v/111Q jack. and
transferring it to the 10v/10K jack. You
should read 10,000 ohms. Then switch
your leads to the coM and 100K jacks.
Change the range switch on the DMM
and the reading should be 100,000 ohms.
Finally, with the leads in the coM and
| 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 bC
VOLTS position. Press S| 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/10K jack.
You should read approximately 10

FIG. 6—NOTE HOW 1% RESISTORS are mounted
Ya-inch above board.

volts—the value will be set precisely ina
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 | VOLT AC
range, or as close to it as you can come.
Plug the test lead into the 1V 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 10v/10K jacks and
set the DMM to its 20 VOLTS DC range. If
the instrument has a 10 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 S1. 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 1V-AC SINE jack and set the meter to
its 2-VOLTS AC range. If the meter has a
1-VOLT ACrange. use it instead. Press S|,
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
I-volt outputs or 0.l-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 Sl 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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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. 1-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 slaband a

small area of holes on the n-type slab. (A

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

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. 1-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
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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
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FIG. 2-—-A FORWARD-BIASED DIODE_ is con-
sidered ‘off” until the voltage across it exceeds
the threshold voltage.



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 be perpendicular

+l

+V
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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, orR = 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. R,) is there-
fore a change in voltage. V V, divided by

the change in current, AI. The method
for determining AC resistance is shown
in Fig. 4.
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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,—V,and Al=1 — I,
Dividing, the AC resistance, R,¢, is AV/
Al = (V,— V/(I, — I,). That is the resis-
tance of the diode when the current var-
ies between I, and L. 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 Vg, 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, Vg, is
the highest reverse bias that can be ap-
plied without breakdown occurring. A
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FiG. 5—REVERSE-BIASED CHARACTERISTIC
of a diode. In manufacturer's

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 (Vgpe) 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.

& zes1annr
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Other specifications found on the data
sheets include the maxinum continuous
forward current (1g). That refers to the
maximum allowable forward current at
a stated temperature. The forward-volt-
age drop (Vi) refers to the voltage drop
across the diode at a specified forward
current. 4t a given temperature. The
reverse-leakage current (1) 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 vou 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 maximium allowable junc-
tion temperature (T;) and the thermal
resistance 1@;,) between the junction
and the air. To calculate the maximum
power dissipation use the equation:

Ty=Ta*04a%Pp

where T, is the ambient temperature
and Pp is the maximum power dis-
sipation.

The second way is for the data sheet
to provide the maximum power dissipa-
tion (Pp) at a specified temperature and
also provide a derating factor expressed
in milliwatts-per-°C. For example, sup-
pose that a diode can dissipate 50 mW at
25°C. has a derating factor of | mW-per-
°C. and the surrounding air temperature
is 30°C. The maximum power dissipa-
tion will be 30 mW — | 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 tarther. this is
a good time to take a close look at an
AC-voltage wavetform: that information
will be useful in other parts of this series

-V TIME —>

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
i1s 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 |80 to 360 degrees. The period.
7. 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:

Anglein Radians _ Angle in Degrees
2 i 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(27ft)

or. since 2w is approximately equal to
6.28:

V = Vpsin(6.28ft)

Where Vp is the peak voltage, fis 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 |17-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
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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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FIG. 8—THE OUTPUT of the rectifier shown in Fig. 6, ignoring the presence of the capacitor.
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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. 10. 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
V3. 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 Vg 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 Vg.

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 I, and the current
that flows through the load is [, then
the current that flows through the re-
sistor is I; + I, . 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 V. Finally, the resistance of
the load is R;. Using those terms, we
can now write a basic equation that de-
scribes the circuit:

R
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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.

Ve=V-R(z+1) (1

That equation can be somewhat sim-
plified, however. In designing Zener
regulator circuits of this type, I, is gen-
erally assumed to be equal to 10 percent
of I , orI; = 0.11; . Let’s also make that
assumption. Plugging that back into our
circuit equation, we get:

VB — VMiN — 14 lLH {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:
V- Vg

1'1[L
To solve for the maximum value that

R= (3)

we can use for R, simply substitute Vi
for V, or:
Vin — V
R= MIN B (4)
1.1'
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 Vy,x, and is
equal to (Vyax — Vp)/R. Using the rela-
tionship P = V?/R, the power rating of
the resistor, in watts, must be greater
than (Vyax — Ve)*/R.

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

lzmax) = Yimax= Ve _ (5)

R
and the power rating of the Zener must
be greater than Vgl yax)-

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: Iywax) = Va/Ry ) Substituting
into equation 4, we can find the max-
imum value of R from:

Re-v=e g
1.1
L{MAX)

The power rating of the resistor is
equal to (V — Vg)/R. The power rating
of the diode is equal to Vil ax), Where:

V-V
Iz(max) = H—B— oy )

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

Vmin—V
R= MNTVB

1‘1|LtMA><} (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 I}
for I, 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 lend 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-

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.

~=— VIDEO CARRIER

LEN FELDMAN

FIG. 1—FREQUENCY SPECTRUM of a PAL TV channel showing the location of the first and

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.

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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FIG. 2—BASIC INTERCARRIER DESIGN with the audio signal being processed after detection.

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 carrier 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 carrier
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 | 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-carrier 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 carrier. 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 carrier
and the 5.742-MHz carrier 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 [F
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 o
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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BROADBAND VIDEO
MIXER !

F BANDPASS
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FM
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FIG. 3—HYBRID TV SET where a full split-sound system and intercarrier design are combined.
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AUDIO IF
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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.

(“ R)x 2-R :
2 (,) PILOT-CARRIER

SWITCHING
CIRCUITRY

DECODER

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 ~ recommendations to the FCC to take a

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

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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P rt 2 LAST MONTH WE
a 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. 91is 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 1C4-1C7.

Now mount diodes D1-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 i1s used because D7 and
Q12 together form a current mirror and
its two components should be matched
fairly well.

Install LEDI1, but do not solder it
flush to the board—Ileave 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

DAVID
BECKER

Now that you know how a satellite-TV receiver operates,
it’s time to get to work and put one together.

transistors (Q1-Q3, Q5. Q6). Transis-
tors Q1-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 C10 and Cl11. 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-C5 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-1F 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
34-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 Cl,
paying special attention to the polarity
of electrolytics.

Install trimmer potentiometers R13
and R37, and insulated jumper JU, be-
ing careful not to cause a short between
the jumper and the ground plane. Mount
L1, 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 1 of IC1 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 R51.) 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 ICI11-IC13 (a heat sink is re-
quired for IC12) and power switch S1.
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
with the solder lugs at the top, connect
the rightmost lug to the hole marked
**1"" on the parts-placement diagram
and the center tab to the hole marked
**2."" Similarly, connect the rightmost
tab of the AUDIO potentiometer (R48) to
the hole marked **3,”" the center tab to
the one marked *'4,”" and the leftmost
tab to the hole marked “*5."" Be sure to

7 INCHES

Y

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 ==

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
[C4-1C7 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 il'l i{S
construction.

To assure proper operation, the PC
board used for this section must be made



MIXER BOARD

FIG. 11—NOTE THAT IC1 AND IC2 are in SIP (Single In-line Package) packages. Pin-1 end is on left

when package is viewed from side with markings.
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FIG. 13—SHIELD AROUND 1170-MHz osclllator and first-IF sections is made frorrl %4nch-wldc llrlpo 01'
28-gauge sheet tin.

T

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

kﬂﬂ-.,aoﬂd bounouJG

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 their dielectric.

Foil patterns for both sides of the

FIG 12—CAPACITOR c3 should be solderod 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 120°K, 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 J10 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 botrom side, and
the side on which the diodes are mount-
ed as the rop 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 LI1
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 J10.
Solder that end to J10 and the other to
the foil pad indicated in the parts-place-
ment diagram. The copper jacket of L11
should be soldered to the PC board only
at the extreme ends, not along its entire
length.

Next, install IC10, the VCO (Voltage-
Controlled Oscillator) from the bottom
side of the board. Note that one lead (pin

R 286l aNAr



& BRADIO-ELECTRONICS

I-{ 3 INCHES

FIG. 14—BOTTOM OF MIXER BOARD shows two capacitors (C72 and

C73) formed from PC-board material.

TO MAIN

FIG. 16—CAPACITORS AND IC10 are mounted
on bottom of mixer board (a); diodes on top (b).

FIG. 177—QUARTER-WAVE HARDLINE BALUN
is soldered to board only at its ends.

FIG. 18—DIODES D10-D13 are connected at one
end tp Teflon balun on top of mixer board. Wire
loops L12 and L13 are described in text.

3 INCHES ‘;i

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.

ity (sl TR
- iRl s/6—is/aoke—

| ALL DIMENSIONS IN INCHES
- %' INDICATES 1/16 INCH

FIG. 19—TRIMMING GUIDES for hardline (a) and
Teflon (b) baluns, L11 and L10.
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FIG. 20—O0SCILLATORIC, 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 IC 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.10 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. 19-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 IC10. Also solder the braid at the end
to the foil. Solder diodes D10-D13 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.
|

8. continued on page 102
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ADD-ON
IVIPROVES
PAY-TV
DECODER

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.
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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.

& zgs1 annr
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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
MC1590G 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 voitage re-
quired for 0-dB gain as found
above, or 10 volts.

Set S1 to DEcopE, connect the cir-
cuit input (R1) to ground, and ad-
just R3 so that the voltage from
step 1 still appears at the vutput.

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-
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eration can be maintained while the
gated [F-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
Ya watt, 5%

R1—2000 ohms

R2—27,000 ohms

R3—1500 ohms

Capacitors

C1, C3—.001 uF, 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.
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_H_ -.—23&_@) W3 S1_0 o 8
INPUT ] === gy
S'é%%'m gr}zm zmc‘. DECODE GATING
(1C2-b, PIN 13) = gg‘;éll.rma

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

PARTS LIST—INTERFACE

NORMAL to DECODE modes.
Rullwl's Ya watt, 5%, unless otherwise
_noted

R1—33, 000 ohms
R2—12,000 ohms

'R3, R5—5000-0hm potamiomefer. Iinaar

R4—20,000 ohms.
Semiconductors
Q1—2N2222 NPN transistor
S1—SPST switch

Miscellaneous: wine, solder, etc.



FIG. 1—THE OUTPUT STAGE of most modern audio amplifiers uses the direct-coupled
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
resistors. 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. 1-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. [fthatis
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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 (+Vee — —Vee)/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 V¢ 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 ¥4 V.
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
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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
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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

RNl

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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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
T20% 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.



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 mode! 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
1s 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 miaintains 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 convénient
during device testing. In generators
having that capability, the output rise-
time and falltime 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 |
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
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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 8502 microprocessor (Like Ap-
ple). 20,000 Bytes ROM with a 16K
microsoft extended Level || 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
?_evelop volume to cut our cost of opera-

on.

COMPETITIVE LIST PRICES
APPLE $1125, T. |. $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 || 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
]

we are

experts!!

Vic 20

owners register with

us for new product

and program information.

commodore VIC

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-
?ramming - some start in grammar school.
f 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
ﬂves you this kind of warranty service.

ost computer warranty service takes 30
to 90 days to handle - this fantastic “im-
mediate replacemént warranty” is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer.

SPECIAL SALE PRICE $299.00

For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, 8K
RAM and Extended Level |l 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 || BASIC,
plus all of the extra features shown for the
28K COMMODORE VIC!
“15-DAY FREE TRIAL"

DON'T MISS THIS SALE -ORDER NOW

D Please send me the 28K
Commodore VIC Computer for
299.00

]

We shi
Master

Please send me the 41K
Commodore VIC Computer for
$379.00

Special Data Cassette $69.00

%O.D. and honor Visa and
rd.

Name

Address

City

State Zip Code
O VISA [0 MASTERCARD [ C.0.D.

Credit Card No.

Expiration Date
Add $10.00 for shipping, handling and In-
surance. lllinois 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.
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HOBBY CORNER

Getting youngsters started in electronics

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

HOW MANY TIMES HAVE YOU HAD
youngsters come up and ask such ques-
tions as “'What 'cha 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
Jjust mumble some answer or suggest
that the questioner go play outside. There
are times, however, when 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 already 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 1 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.

1" SHAPED METAL

FAHNSTOCK
CLIP

YSIDE"
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 CO\W" SOCKET”
METAL STRIP
CLIP

CLIP

FIG. 2

STRIP OF METAL
NAIL OR TACK

CHIP
cLP

FIG. 3

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

WIRE CoOIL

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

u..q
™




Find exciting projects, troubleshooting and repair s
tips, and hands-on, do-it-yourself info, plus —
hundreds of time- and money-saving ideas in

R/ " ELecTaomics Book Ciue
Select 6 outstanding volumes

1482

for only $2 % (total value up to $131.65) o e
List $14.95

1367 == ; X 99 FUN-TO-
List $19.95 ! ik 1 ELECTRO.
' ""'};ﬁ%” PR | Handvook o - - .~ PROJECTS
AC N Digi e EOF
Ia&fhelug with
fin Analeg World

1306
List $15.95

List $18.95 .

BO6
List $15.95

'I:‘.
1243
List $13.95

. 800 /804
List $28.90
2 vol. count

List $23.95

1435
List $15.95

1339

1108 List $13.95
1283 List $12.95 =
List $11.95 List $18.95

LASERS,

THE LIGHT FH_FJTASI.'C

Towers' International

81 Transistor Selector

AT EATE o
s

1373 1416 _ _
List $11.95 List $19.9 List $16.95 List $9.95 List $14.95 List $18.95 List $15.95

e Bl s LR L RS
7 very go onstotry | . s
Electronics Book Club @ EcecTaomics Book Cuus

Blue Ridge S it, PA 17214 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

= Excepti Quality. All books are first-rate publisher's

editi filled with useful L (Valid for new members only. Foreign and Canada add 20%) RE-682
..... 2 = O ) [ i T [ ()

FREE INFORMATION CARD

;
Please accept my membership in Electronics Book Cluband ||
send the 6 volumes circled below. I understand the cost of I
the books selected is $2.95 (plus shipping/handling). If not
satisfied, I may return the books within ten days without I
obligation and have my membership cancelled. I agree to |
purchase 4 or more books at reduced Club prices during the i
next 12 months, and may resign any time thereafter. I
|
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

City
State Zip =

2861 INAr

~J
o,



INTRODUCING OUR
MDS-AMATEUR-ETV

32 ELEMENT
YAGI ANTENNA

® NOT A KIT

® 1.9-25 GHz e 38%%" LENGTH

® 23 dB AVERAGE GAIN

@ DIE CAST WATERPROOF HOUSING
FOR ELECTRONIC CIRCUITRY

® COMMERCIAL GRADE

® |[NCLUDES MOUNTING HARDWARE

MAE-1 32 Element YAGI Antenna ...$19.95

The SWD-1 Video
Converter is utilized
on cable TV sys-
tems 1o remove
the KHz's signal
from a distorted
video [channel
3 infout) and
also pass thru
the normal
undistorted/
detected audio signal.
Rocker switch selects oper-
ating mode to remove KHz's distor-
tion from the wvideo or pass all other

channels normally. Simple to assemble—less than 30
minutes. Pre-tuned. Input/output Channel 3. Impedance
75-:0hms. 117VAC.

SWD-1 Video Converter Kit .........c.oc.u.. $69.95

SIMPLE SIMON VIDEO
STABILIZER

Simple Simoen Video Stabilizer, Medel V5-125, 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
sel, the tape will play ail the way through without further
adjustments. Includes 12V power supply.
V§-125 Video Stabilizer wired .

SIMPLE SIMON VII]E[I
SWITCHING BOX

L7 Model VSB-300

The
Affordable
Video

Control Genter!

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

.$54.95

SIMPLE SIMON ELECTRONIC KITS, Inc.
7 + 11 SWD PARTS KITS
MITSUMI

VARACTOR
UHF TUNER

Model UES-A56F

$34.95

Freq. Range UHF470 - 889MHz
Antenna Input 75 ohms
Channels 14-83 Output Channel 3

ar PART

[T Ho DESCRIPTION PRICE
1 VT1-SW  Vasactor UHF Tuner, Model UES-ASEF . . . .. 53495
2 CB1-5W  Printed Circuit Board, Pre-Dnlied 18.95
3 TP7-SW  P.CB. Potentiometers, 1-20K 1-1K. and

5-10K ohms, 7-pieces . 595
4 FR3I5-5W Resistor Kit, % Waty, 5% Carbon Film, 32-pieces. . 4.95
5 PT1-SW  Power Transformer, PRI-117VAC, SEC-24VAC.
250ma . 6.95
B PP2-SW  Panel Mwnl Pmnmmmn lm Km: 1 IKBI'
and 1-5KAT w/Switch . i 5.85
1 5514-5W IC's 7-pes, Diodes 4- pn Hnnutmn 2 pes
Heat Sink 1-pisce . .. 2935
8 CES-5W  Electrolytic Capacitor Kit, S-pieces. . . ... ..., 585
9 CC33-5W Ceramic Disk Capacitor Kit, 50 W.V., 33-pieces . 7.85
10 CT-8W  Varible Ceramic Trimmer Capacitor Kit,
5-65pfd, B-peces . 5.95
11 14-SW  Cod Kit, 18mhs 2-paces, 22pths 1-piece [[nwnumi
nductorz) and 1 T37-12 Femite Toreid
Core with 3 fr. of #26 wine : 5.00
12 IC5-SW  LC. Sockets, Tin inlay, Sanpﬂlm
and 14-pin 2-pmces 1.95
13 SR-S5W  Speaker, 4x8" Oval and ?mllnshld
Wood Enclosure . : 14.95
14 MISC-SW Misc. Pants Kit Includes Nuﬁwirl. [5!’31 3*32
Nuts, & Bolts), Hookup Wire. Ant. Terms. DPDT
Ant. Switch, Fuse, Fussholder, atc. ., . 9.85
When Ordering All ltems, (1 thru 14), Total Price ... ... . 139.895
UHF ANTENNAS and ACCESSORIES
IYZZX
VHF-UHF WIDEBAND
"o ANTENNA AMPLIFIER
= MODEL ALL-1

’ [ =7 50 MHz — 900 MHz
7 W12 dB GAIN + 0.5d8

- A Revolutionary New
One Stage HYBRID
IC Broadband Amplifier

This unit is not available anywhere else in the world. One unit
Serves many and is in Kitor A bled
form. Ideal for outdoor or indoor use, Input-output impedance
185 76 ohms. Amplifier includes separate co-ax feed power
supply. Easily bled in 25 . No coils,

alc. 1o tune or adjust.

ALL-1 Complete Kit with power supply...........524.95
ALL-1 Wired and Tested with power supply ...... $34.95

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI AI_!TEHHA

AL STVAS Vagihrtema
N“" 14.5 6B, 75 ohm, Chan. B0-68 . . . $16.95
= kswu Yagi Antenna,
14.508, 75 ohm, Chan 44-52 , . . $16.95
STVA-1 YagiAnterna, 11568, 75 chm, Chan 42-54 . , . . $9.95
RG-59/U 75 ohm Low Loss Coax Cable. . ., ... .. ) u;f&

F-59 Coaxial Connectors, ea. . .. ... ............,

MT-1 Special UHF 75-300 ohm Matching Transformer, ea. . . . I.I-E
ALL-1 HYBRID IC Wideband VHF-UHF-FM Antenna Ampifier Gt . . . 24.95
ALL-1 HYBRID IC Wideband VHF-UHF-FM Ant. Amp. Assembled . . 34.95

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 and 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 [ 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

RADIO-ELECTRONICS
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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. Hawthome B

Tel: (213) 675-3347

Hawthome, Calif. 90250

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 —

lvd. Dept R

“Whatta ya mean, ‘That's a catchy
tune?’"’



{FOR ONLY $129.95 Learn Compu ting
iFrom The Ground Up

% Build a Computer kit that grows
: with you, and can expand to 64k
:RAM, Microsoft BASIC, Text Edi-
1 lor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here's the low cost way to leamn the fundamentals of com-
puting. the all-important basics you'll more and
mn: as you advance in computer skills. For just $120.95
u get ihe advanced-design Explorer/85 motherboard,
wllh all the features you need to learn how lo write and
rograms. And it can grow info a system thal is a

mll for any personal computer on the market. Look at
hese fealures 8085 Gentral Processing Unil, the
microprocessor “heart” of the Explorer/85, (Join (he
milliens who will buy and ulve IM 8080/6085 Il ymer

Four 8-

ssssssssmssnEemEn?

ts Microsoft BASIC
1. Plug in Notronie's Hix I.rrhmf)\w—mlﬂl e i HEM
Krypead {Displis: 5 Al twn 5100 boxerely
z ArJri Lawel B to evever] dn B Acll yoi iwen cusdiem cir
cuniis (perotolypifg i)

.’i A:m 4k RAM 7. Conmen! terminnl

a CRT manitor or a TV set (il you have an RF modulator)
O Hex Keypad/Display kit $68.95 plus 52 Pal*

alone!)
which you can inpul and mlgulyml programs, uwnll.u
control exterior swilhes, nelays. Iuhn. #le.  a casseile
mmr[m that lets viur store and reload programs you've
learned to wrile deluxe 2,000 hyle operating
system/monilor makes || easy to learn compuling in
several important ways. & 1t aﬂ[nm simpler, fasber mll-
ing and enlering of programs ® [I permils access
1o all parts of the system sa you can check on the stalus o(
any poini in the program ® i allows tracing each pro-

gram step by step. with provision for displaying all the
c,umunh of IM‘Z PU (registers flags, eic) » and it

much more!
u  You gel all this i m the starting leve] (Level A) of the
" Explurun‘a& Tor only $120.95. Incredible! To use, just
" our ﬂ\l'ﬁ(.y power supply and terminal or
r tocn: dlany — if you don’l have them, see our
ial offers
Level A[oump\ll!r Kit (Terminal Version) . . $129.95
El Level A kll {Hex Keypad/Display Version) . $129.95
plus 52 PAL"
LEVEL B — This "building block™ converts the mother-
board inlo a two-slot $100 bus (industry standard) com-
puter. Now can plug in any of the hundreds of S100
cards luillg?“
O Level Bkit . 549.95 plus 52 Pal.*
0 5100 bus connectors (two required )
postpaid.
LEVE!. € — Add still more
com| power. (his “build-
Ine lock mounts direcily on
rboard and expa

I.he smu bus {0 six slots.
o II;W!_ Clil .. $30.96 plus 32

O 5100 bus conneclors (five
r:qui_r:lﬂ .- $4.85 each.

. $4.85 each,

LEVEL D — When you reach the point in learning that re-
quires mare memory. we (li iwo choices: either add 4k
of a memary direcily on the motherboard, or add 16k o

kof y by means . our famous

: RCHECK ONE] O 4k on-board mn

P& 5100 "[AWS”. . $149.86 plus
'&1*:0 :lzksm |RWS . $150.98 ||IIHF&I Dm

5100 ’ﬂws $249.95 plus $2 P&I°: O 64k 5100
TIAWS" . $290.98 plus 52 Pl”

LEVEL E — An important “building block.” il activates

the Bk ROM/EPROM space on the motherboan. Now just

plug in our 8k Microsofi BASIC or your own cusiom

programs.
0 Level E kit ...

$5.85 plus 50¢ PalL®
— I's the language thal allows you to
nglish 1o your computer! 1t is availuhle three ways:
Bk cassedte version of Microsaft BASIC: (roquires Level
and 12k of RAM minimum: we sugeest 3 18k 5100
CJAWS” — son above) | 38488 pock e
Bk ROM version of Microsoli BASIC: | requires Level B
pfugmlu your Level E sockets
1 either the 4k Level D RAM expansion or a 16k
AWS.") . 598,85 plus 52 PAl *
version of Microsoll BASIC: (requires Level B
M. disk controller, A" Noppy disk drive)
s postpaid

XT EDITOR/ASSEMBLER — Thn edilorfassembler
tool (a p the las

g;ﬂ_uns
i
=
22
23

gOow
o8

o

[n] - KIT — Featuring a 56 key
ASCIl Keyboard, 120 characier sel upper and [ower cose
75 ohm oulputl, 8 baud rates 150 (0 18,200 (swilch selec!
able), AS232/C or 20 MA Gutput. 32 or B4 character by 16
line formats. complete with
Deluxe Steel Cabinal and
Power Supply ... §199.95
plus $3 P&l *

0 RF Modulator kit {allows you 1o use your TV selas a
maonkor) . $8.95 postpaid.
n] 12 \-"ldeo Monitor (10MHz. bandwidth)

$139.95

1
Delum- Sieel Cabinel for the
Exrlmn‘a& $48.95 plus 53

O Fan for cabine

51500
plus $1.50 Pal* H

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK—THERE’S
ONE FOR EVERY NEED.

Beginmer Pak (Save $26.00) — You gel Level A (Ter-
n‘:\:m] ‘Version) with Monilor Source Listing (325 value)
AP-1. S-amp. power IIlppl]' Intel 6085 Uisers Manual .
(Re. $190.95) SPECIAL $169.95 plus $4 P&l*
Dlrp!d—mnM (Save m!—\’mmlnwl
(Hex Keypad/Display Version] with Hex My
Dlw&ny Intel mes :2 r Manual. Level A Hex nmlw

S-amp thr supply . [Reg

S b AR e
o w —

Levels A 1'|‘ermmll Version), B. D {4k RAM). E Bk
Microsofl in ROM Intel 8085 Liser Manual, Level A Moni-
tor Source Listi AP-1. 5-amp. power supply
{Reg, $439,70) SPECIAL $320.98 plus §7 P&l *

[ Add a Rom-Version Text Editor/ Assembler [Requires
fevels B and D or 5100 Memory]. . .$99.95 plus $2 Fau*"

Starter 8 Disk Sysem — Includes Level A B
controller. one CDC 87 disk-drive. two-drive cal
5100 oonmrh:u }usl .n!déour OWN DOWET i Epiim.
cabinets and Reg. $100500) SPECIAL
$509.95 plulSlJ P&] s Starter Sysiem, $1045.95
us $13 P&l O 48k Starter Sysirm, $1085.85 plus $13
k1" O B4k Slarter System, $1145.95 plus $13 PA1*
[0 Add to any of above Explorer steel cabinel. AP-1 live
amp. power supply. Level C with two 5100 connectors,
disk drive cabinet and power supply. two sub-D connec-
tors for connecting your printer and terminal . (Reg.
5125“1 SFEClAL $199.85 plus $13 P&l*
) Complete 64K System Wired & Tesind . $1650.00

py disk
. two

plus $26 P&L"

0 Speciall Compleie Business Sofiware Pak {Save

362500} — [ncludes CP/M 2.2 Microsoll BASIC. General
r. Accounts Receivable. Accounts Payable. Payroll

Package  (Reg $1325) SPECIAL $698.95 postpaid

*Peel slondds for “postogo F insurence
ders, doubdr this tmaount

For Canuinn or-

u of writing pmrlml As your programs become longer
B and more complex. the assembler can save you man
' hours of programming time This software includes an
Mllnr program that enlers the programs you wrile, makes
. changes. and saves the pmfr:lmon casaeiies. The assem-
m bler performs the clerical task of translating symbolic
m code into the compuler-readable ohject code. The editor/
® assembler program is available either in cassetie or a
B ROM version
LRl Edil.nr)’Alumh]u‘Canelle version: requires Level
:‘B mdunmn) RAM — we suugest 16k “JAWS" —
8 e ). 30,9 plus §2 P&L*
n O t-:d-nmm-mbicr (ROM version supplied on an 5100
m card, requires Level B and 4k RAM (min | — we sugges!
B gither Level Dor 18k "JAWS"| 98895 plus §2 P&l*
¥ FLOPPY DISK — A remarkable huilding black ™
w Add our 8" I']Inppy disk when you newil faster operation,
W more convenien! program sion perhaps a business ap-
" plnliomlndmbullwilarmryrhwmw:hul'plwnm
® and program n?unn available 1oday. You simply p]uﬁ
B jhem into your Ex; /85 disk svwirm — il accepts al
]EM fgwplho& I:PD g pl P&l
' ak Drive . $499.96 plus 512 P&L°
pﬁ(;ommﬂer Card . . $198.85 plus 52 P&1.°
Disk Drive Cabinet & Power Supply 369,95 plus
Pal*
Dn;elciblﬁ [set up for iwo drives)
50
CP/M 2.2 Disk Operalmq System. includes Tex!
& .f :‘:ﬁh& foatures
slve your :p]am 'A5 access bo [hoos 3 of exisling
'/M-based programs . . $150 00 postpaid
EED .:"I’OWBR SUPPLY? F{lﬂllﬂ;luﬂll np:;‘de]d‘ Eﬂn
u supply all the power you ners for a fully expa X
rer/85 [nole disk drivies have their own power :upplﬂ
us the AP-1 fits neatly inls (he aliractive Explorer stee!
I cabinet (see bolow)
‘ O AP-1 Power Supply kit |E\-' 5 amps) in deluxe steel
= & cabinet . $39.96 plus 52 PRI *
® NEED A TERMINALT We =

® offer you choices: the least ex-

$35.00 plus

:Dncu

zn" n
'U

® nensive one is our Hex
:'Kl:ypldmllpli)‘ kil that dis
a Plays the information on a
u calculator-lype screen. The
l ather choice is our ASCII

8 Keyboard/Computer Terminal
® kit that can 'beuwd with elther

AWN33 Litchii

ETRONICS Research& DevelopmentLtd
1d Road, New Milford, CT 06776

Continental Credil 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. wrademark of Digital Resesrch

* (Clip and mail entire ad}*

SEND ME THE ITEMS CHECKED ABOVE
;u:'lgl\ckued {Conn. Residents add sales 1ax) §
aid by

O Personal Check O Cashier's Check/Money Order

O VISA O MASTER CARD (Bank No.

Acct. No, Exp Dale

Signature

Print Name

Address.

City.

State. Zip
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ANNOUNCING TWO
NEW TERMINALS

Smart * Fast » Graphics * Matching Modem and $295 Printer

MNetronics announces a state ol the art
breakthrough in terminals, now at prices you
can allord, you can.go on-line with data-bank
and computes phone line sarwces It's all
yours i1 |
serwces I:Jo« Jnnes stock | reuorta games,
recipes, personal comp&nmg with any !a\reé

ul-

pr
letin boards . . . and more nvary dayl!!

Netronics ol!ers two new terminals. both
feature a full 56 key/128 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 characler per line unit, wlln a serial
printer port for making hard copy of all | g data, and for block and
special character graphics, The “smart" version, SMARTERM-80, leatures either 24 line by B0
characters per line or 16 by 40 characters par |lﬂl. it offers on-screen editing with page-at-a-
time printing, 12,000 pixel grap| line cursor. . underlining,
raverse video, one-half ln!ensnty and much more . - simply plus '_g them into roul 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-B4, a complele terminal kit, ready to plug in lor
g.lst $199.95 or order the SMARTERM-BO kit for just $299.95, (both aval able wired and tested.)

e on-line with the million-doliar computers and data services loday .. . we even supply the
necessary subscription forms.

More good news: All the 5 in our are i p y (see
coupon), so you buy only what you need!!!
FASTERM-84 . . . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines . . . 96 displayable

ASCII characters (upper & lower ¢

ase) ... § baud rates; 150, 300, 600, 1200, 2400, A 3
19, 200, (switch sel) ... LINE OUTPUT: 'RS232/C or 20 ma current Ioap VIDEO OUTPUT: 1V
PIP {EIA FlS—ﬁD} CURSOR MODES: home & clear screen, erase to end of line, erase cursor

line, cursor ug down, auto carriage return/|ine feed at end of line & auto scrollin
REVERSE VIDEO . .. BLINKING CURSOR . ., PARITY; off, even or odd . .. STOP BITS: 1,15,
2... DATA BITS PER CHARACTER: 5, 8,7 or 8 .. . CHARACTER OUTPUT: & by ? dol matrix
ina7by12cell ... PRINTER QUTPUT: prints all incoming data ... 1K ON B D RAM .
2K ON BOARD AOM ... CRYSTAL CONTROLLED ... COMPLETE WITH PCM'EH SUPPLY
DPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special qraphues
characters . .. ASCIl ENCODED KEYBOARD: 56 key/128 characters,
SMARTERM-80 . .. DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines
128 dis yabie ASCII characters (u per & lower case) 8 baud rates: 110, 300, 800, 1200, 2400,
9300 LINE QUTPUT: RS232/C or 20 ma current loop . _VIDEO OUTRUT: 1V
PR [EIA RS- 1?0: 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, hall intensity, & blank . GRAPHICS: 12,000
pixel resclution block p!ua line graphics ... ON-SCREEN FARITY |NDICATOR PARITY: off,
even of odd . .. STOP BITS: 110 baud 2, all others 1. .. CHAR. OUTPUT: 7 by 11 character in
a9 by 12 block ... PRINTER OUTPUT . .. 60 OR 50 Hz VERTICAL REFRESH .. . BLINKING
BLOCK CURSOR ... CRYSTAL CONTROLLED ... 2K ON BOARD RAM ... ASCIl 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: talkidata switch (no need to connect and
phone), origi  swilch on rear panel .., NO POWER SUPPLY RE-

QUIRED.

ASCIl KEYBOARD ASCIl-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 DG |SUPPLIEO FF!OM VIDED BOARDS)

PRINTER COMET | .. . SERIAL I/O TO 9600 rva S0

CHARACTER COLUMN (132 COMPRESSED} ID" TRACTOR FEED
. UPPER/LOWER CAS 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. pept. re
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

[] COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet and pOwsr supply) ... kit $199.95 plus $3 P&|
:ir?d gotesied $249.95 plus $3 P&l ... graphics option: add $19.95 to

each o

[J COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video

board, ASCII-3 keyboard, steel cabinet and power supply) . .. kit $299.95 plus

$3 P&l ... wired and tested $369.95 plus $3 P&I

[0 FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . .. kit $99.95 plus $3

P&l ... graphics cimon add $19.95 ... wired & tested $129.95 plus $3 P&l ...
raphics option add $19.95

%‘ gMAFtTVlD-BU VIDEO BOARD (re%ulras +58& +f 12V DC) . . . kit $188.95

plus $3 P&l . .. wired & tested $249.95 plus $3 P

] DELUXE STEEL TERMINAL CABINET . .. S19,95 plus $3 P&l

[ ASCII-3 KEYBOARD (requires +5 & -12VDC) . . . kit $69.95 plus $3 P&l , ..

wired and tested $89.95 plus $3 P&l

[0 POWER SUPPLY (powers ASCII-3 keyboard & video boards) ..

. kit only
$19.95 plus $2 P&
0 ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired &

tested $149.95 plus $6 P&l
PCI TELEPHONE MODEM MODEL 103 O/A . ..

&I
(] DOT MATRIX PRINTER Comet | ... wired & tested 529‘995 plus $10 P&l
[ RF MODULATOR MOD RF-1 . .. kit only $8.95 plus $1 P&l
[J 3FT-25 LEAD MODEM/TERMINAL OR PRINTE TEFIMINAL CONNECTOR
CABLE . .. $14.95 ea plus $2 P&l

wired & tested $189.95 plus $3

For Canadlan orders, double the postage . Conn. res. add sales tax.

Total Enclosed $
O Personal Check
O VISA

Acct. No.

Signature
Print Name
Address
City

[ Cashier's Check/Money Order
] MasterCard (Bank No.
Exp. Date

State Zip

J zseslanar
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EIJUHENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-

state of the art in electronics. And NTS is the tronics area of your choice-discover all the

only home study school that offers you advantages of home study with NTS!

training for this booming field with a choice NTS also offers courses in Auto Mechanics,

of 3 production-model micro computers. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

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 trammg
on production-
model equipment,
rather than home-made Ieamlng 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.



/ 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 64K 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

TECHMNICAL-TRADE TRAIMNING SINCE 13905
Resident and Home-Study Schools

L The NTS/Rockel AIM 65 SasHRER T st e
Dedicated Microcomputer A Single NATIONAL TECHNICAL SCHOOLS _
board unit featuring on board 4000 South Figueroa Street,  Dept 206-062

printer and display—4K RAM

Los Angeles, California 90037
(expandable). Application Functions: Please rush FREE color catalog on course checked below
Central processor—Controller/Monitor—

i Auto Mechani
Development System. 2. “The [] MicroComputers/MicroProcessors [ Auto Mechanics

3 i [J] Communications Electronics [] Air Conditioning
NTS/SYM-1 Microcomputer” 6502 [] Digital Electronics [ Home Appliances
Based CPU—4K bytes ROM [ Industrial Technology [ Color TV Servicing
(expandable)—1K RAM (expandable). 51
active 1/0 lines for versatile interfacing: disk Name e e TR sl Sl RAQE
drives, ASCI| key boards, cassette tape, etc.
Address
Apt. City _
State s Zip

[[] Check if interested in G.l. information.
[] Check if interested ONLY in classroom training in Los Angeles.

r----'-----‘---q
B o o o o e ]

€861 ANNC

=]
iy



COMMUNICATIONS CORNER

A digital-delay system for communications

HERB FRIEDMAN, COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

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

DESTINATION _

] EARTH [
AUDIO “T” SECONDS

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.

A/D
INGUT [ * POINTER

D/A
% §| CONVERTER
-
E P e AUDIO
' _ OUTPUT
MEMORY
STACK

| DUMP |

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

C_‘? P oy PR

30F

120 voirs AC
'_K‘*hDEscEms&H‘
SOOWATTS par TS ONLY

3-WAY
WALL SWITCH

*Prices subject to change
without notice.
Please add $3.00 shipping.

BURGLARY
INSURANCE SALE

SAVE $$ ON BSR SECURITY SYSTEMS.

QUANTITIES LIMITED

>4975

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,
TV sets, hi-fis, and
appliances on and off.
At preset times during
the day and night, or
instantty at the touch of
a button. So your house not
only looks but sounds lived-in,
even when you're not home.

Model 6225
Pushbutton Wall Switch

5995 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.

$O95 ...

SWITCH MODULE.
Replace existing indoor wall
switches with these modules
to control important indoor
and outdoor overhead
lights. Hallway lights. Porch

5995 APPLIANCE MODULE. Plug-in units
lights. Flood lights.

receive signals to turn appliances on and off any-
where in the house.

No installation...just plug it in!

CONTROLS UP TO 16 LIGHTS
AND APPLIANCES

95

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 itin and it's ready to use.

Try it yourself...you'll be
amazed.

Model 6220
Central Controller

Central

Control System Eﬁ_@;ST EE\\‘,E X' 106_

LEVITON
THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
‘ELECTRON

54 WEST 45th STREET, NEW YORK. N Y 10036 212-687-2224
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TONE CODERm

A Portable, Pocket Size
Tone Generator for
Sprint, MCI, and

Computer Accessing.

349

Inciudes 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.

o Nothing to install = No monthly Telephone
Company Charges » All Solid-State electronics
» Operates on a standard 9V battery « Ham radio
repeater access

2 RADIO-ELECTRONICS

COMMUNICATIONS

*Touch-Tone is a registered trademark of AT & T.

Send Check, Money Order, Credit Card No. to;
11 EAST 37th STREET + NEW YORK. NY 10016
CALL TOLL FREE: (800) 221-2424 R
IN NEW YORK CALL COLLECT: (212) 736-0222

It not satisfied within two weeks, return for full refund.

o 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
puMP 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

B/W 12" Monitor 109.00 T-99/4 - 340,00
Visicale .-..200.00 Epson MX-80 .... ... call us
Microsoft 2/80° ... ... 320.00 Calor Monitor . ... .. .call us
IDS PRISM 80 .. call us 1B e 1395.00
ThTAS e e 1440.00 80 Column Board . . ..299.00
Invest. Anal L e g $175.00
Accessories THS5 M ... oov..i. 3995
TI-58C . . . Speak & Spell .......49.95

PC100C .. &
i BAllzR v

COMPUTERS

Complete Microprocessors line, peripherals & Terminals.
Green 12" Monitor | $129.00 ROGIIQ135..., ... 795,00

TI Programmer LCO ., 54.95
MBA ... L4985

HEWLETT-PACKARD

HP{125 Computer . . . .call us HP-11C NEW .. ... call us
HERTEE L s e 1200 HP-12C NEW ....... call us
HP-3304R 0= T 85,00 HP-41C Mem Module . 26.00
HP-34C". .. .o ans 115.00 HP-41CV .. 23400
HP=38C 20 s A 114.99 HP-67 ]
HP-41C Prag - 180.00 HP-97 ..., .......570.00
HP-41C Pnnrer ...... 285.00 Quad Ram .. - .call us
HP-41C CRD ROR . . .169.00 Application Pac . ... . .call us
HP/BS ...k 1990.00 HP/BY o ey 1670.00
SCM TYPEWRITER SPECIALS
SOM 22000 ST $284.00 INTREPID . . .. .8274.00
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..

o ?
Wabik’s, Inc.
519 DAVIS EVANSTON, ILL 60201 TEL 312-869-6144

——
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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.
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INTRIGUED BY CALCULATORS! Then you can

step up your math skills fast! Use my new method in

I guidebook form. It's called CALCULATOR
CALCULUS. This space-travel spinoff is sure-fire,

I 50 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!

I But the point is - you won't 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. [t's that exciting and helpful.

My name is Dr. George McCarty. | teach math at
the University of California. | wrote this guidebook

I to cut through the confusion. [ guide you with
examples you follow step-by-step on your calculator
— you do simple exercises — then you solve practi-

I cal problems with real precision!

POWER METHODS. Need to evaluate functions, areas,

. . . .
University Microfilms
= | volumes — sc&l\lrc equ.[n'mns - use c\rr&fes. trig,[pnlaﬁ fnnr-
dinates — find limits for sequences and series? It's all here!
International o

ou'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).

I Important numerical techniques? Those algorithms are
here, too: rational and PadE approximation, bracketing, con-
tinued fractions, Euler’s method, Heun's method, iteration
functions, Newton's method, Elediclor-corrucwr. successive
substitutions, Simpson’s method and synthetic division.

LOOK AT WHAT USERS SAY: Samuel C.
McCluney, Jr., of Philadelphia writes:
"CALCULATOR CALCULUS IS GREAT!

300 North Zeeb Road

Dept. PR.
Ann Arbor, Mi. 48106

USA.

30-32 Mortimer Street

For ten

DEP‘-- PR. years | have been trying to get the theory of calculus
London WIN 7RA through my head, using home-study courses, It was
England not until I had your book that it became clear what

the calculus was all about. Now [ 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
I EXPERIENCE. I program some of the iterative prob-

“In Just A Few Days, I'il Show You How To Do

REAL MATH

df

dx

On Your Calculator!”
lim

N+

*Quick. *Guaranteed.
eEasy. *Fun, Too!

lems you suggest and it atways GIVES MEA THRILL
to see it start out with a wild guess and then approoch
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. 1. 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 “CALCL-
LATOR CALCULUS is the best, most clearly written
book I 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 guldeﬁook. 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 _él-’?l— ZZ‘{’ g..;
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:
B00—854-0561, Ext. 845; Dept. D5

Il <>00— Fr—PT OZF —CO DPM— - e o —— S S —— E—— —— — — —

with your purchase of RCA Receiving Tubes

GGBI04
Meco Sizzler
Supreme Grill
Value: $63.55

GGE913
Seiko Men's
Quartz Watch
Value: $135.00 GG6905

American Tourister
Sport Tote

Value: $57.50

GG690T
Skil 14" Chain Saw
Value: $223.95

GG6915
Caoleman

|- Value: $55.00

GG6E912
Waring Deluxe
12-Speed Mixer
Value; $24.95

GG6899
Johnson Century
Rod & Reel

Value: $43.00

Gasoline Lantern

RCA Distributor and Special Products Division, Deptford, NJ 08096

GG6908

Skil *%" Cordless
Reversing Drill
Value: §69.95

GGB909

Waring

10-Speed Blender
Value: §39.95

Receiving
Tubes
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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.

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 PAYROLL | —p»
DATA / PROGRAMS
DATABA
DATA N Svereu PROGRAMS
INV. INV. ——
DATA PROGRAMS
DATABASE FIG. 1




VIDEO 100

12" Black and White Monitor

e Economical favorite for personal
computing

e Light-weight cabinet with built-in
handle.

e 12 MHz band width

* Plug-in compatible with most personal
computers

e 90° deflection for clear, sharp
characters

e 80 x 24 character display

ITEM SPECIFICATIONS
CRT 12" diag. 90°defl. Power SOUrCe.....ccoreemennnnens 120V Ac, 50/60 Hz
CRT Phosphor.......c.cccceeueannn. P-4 Dimensions....c.ccoereeeeesssans 11.375" (H) x 16.25" (W) x 11.25 (D)
Signal Composite video input Weight 6.5Kg (14.3 Lbs.) net
Input Signal......c.cccceneenennenns 1.0Vp-p, sync negative
Input Impedance.................. 75 Ohms - 16.2in , b——n 2m
Scan Frequencies................ Horizontal: 15600Hz :

Vertical: 50/60Hz 7 | [
Display Size........cccvereereenenee 210 (W) x 158 (H) mm ® |
Deflection Linerity............... Horizontal: 10% Max. osllz 11.4in

(refer to EIA ball Chart and dot OT ’—O

Pattern.) { ol ®

Vertical 8% M)
Video Response............erne-ee 12MHz (= 6dB) = &

- 2 POWER BRIGHT Eélgiib'ifé‘zs

Resolution......cccoeevieceerccens Center: 650 SEonEn ey

Corners: 550 4. H-HOLD

DISKETTES |16k APPLE Il EXPANSION | MICROWAVE RECEIVER
514" BULK'OEM” PACK CARD $7995 SYSTEM
EggLE_OUR s 1 49 ;.BGHZ to $209r}’|560
Box of 4 GHZ :
- TRACTOR BROthh bﬁt m-colr:\)verter to channel
SOC%%I#MEIZAZ_%EQE FEED 2, 3, or 4 of any standard TV set.
: 120 COLUMN:-FOR THE
MUFFIN FAN | DIABLO PRINTERS: BI-

RANGE: Line of sight to 250 miles

SCOPE: Will receive within the frequency band from satelites, primary
microwave stations, and repeater microwave booster

stations
1 20 VOLTS Di RECTIONAL. BUILT CONTENTS Pa_lc;lr..aged in 19"x19"x4 1/2" corrugated carton complete
$ BY RUTISHAUSER o 24" Dish « 300 Ohm to 75 Ohm Adapter
995 e Feed-Horn Receiver ® 750 Ohm to 300 Ohm Adapter
s new * Mounting Bracket * 60 Feet Coax Cable with Connectors
149 * Mounting Clamp ¢ 3 Feet Coax Cable with Connectors
® |nstructions

Components Express, Inc.

“HAVE YOU KISSED

YOUR COMPUTER LATELY" 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

Simpon 467 DR

M

Best Design for Field, Lab or

Production Line Measurements

» LCD Digalog™ display—an analog bar graph readout for quick
nulling, peaking and trend indications—and a 3'z-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

.

e

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 5257

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
[ C e e T I ST T T S L A e A 0 i
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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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CALL NOW |

AND

RESERVE
YOUR SPACE

6 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-
TE_M (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

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 M{} , 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.)
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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/
Mastercharge accepted. Huntron Instru-
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.
CIRCLE 48 ON FREE INFORMATION CARD
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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.
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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, Ml 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 Q, 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 e Non-magnetic tempera-
ture control e Fully grounded tip e Wide
selection of interchangeable tips e Opera-
tor-adjustable over a wide temperature
range of 400°F - 800°F e Micro-Size handle,
cool operation e 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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Troubleshooting sync circuits

JACK DARR, SERVICE EDITOR

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
[F 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

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 1
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

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 stand still, 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
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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 ir 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 25ECS8 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 tum-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-81 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

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 |
tirst choice. Features in-
clude: High sensitivity and |
maintained accuracy; Easy-
to-read 2 and 3 color scales; “‘
Separate arc for I0VAC
range; Fuse protected Ohm

_ “SEE US AT ELEC

ranges (SP-142 and SP-144);
Diode protected meter move-
ment; Special 50 mA range;
Temperature range (SP-144);
Only 4%"H X 3%." W X 1%"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, 402 mid-scale (x 1,

» x10)40KQFS, —20to +62
db; SP-142, 0-2.5/10/50/250
DC Volts, 0-10/50/250/500/
1000 AC Volts, 0-.05/25/50mA,
250 mid-scale, (x1, x10, x
1K) 2MQOFS, —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, 40Q) mid-scale (x1,
x100) 400KQFS, —20° to+300°F
Temp., —20to +62 db.

UMENTS ING.
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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 terminologz in the
microcomputer field,

order your copy of Sams
desk top encycr;pedia,

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.

E BOOKS

Mail to: Howard W. Sams & Co., Inc., 4300
West 62nd 5t., PO. Box 7092, Indianapolis, IN
46206.

CRASH COURSE IN
MICROCOMPUTERS, No. 21634
MICROCOMPUTER DICTIONARY,
No. 21696 $15.95
Set of both books, No. 21963 $29.95
Amount of Order §______
Add local sales tax where applicable s‘!‘d‘ﬁ'
Add Handl?r?g Costsif =0
Total Amount of Order $______
[0 Check [ Money Order [ VISA
MasterCard (InterbankNo. )
Account No
Expiration Date
Full payment by check, money order, or charge card
must accompany your order.
Name (print)
Signature
Address

Quantity
$19:95° —

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
9/30/8B2. Prices subject to change without

notice.
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source of the problem. Everything
worked fine after I replaced that unit.—
George Dyer, Yucaipa, CA

LOSS OF HEIGHT

I've only got Va of a raster, vertically,
on this Motorola TS-584. The vertical hoid
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

I'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. [ 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. | 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

\

VARI-PITCH® and LOGI-TRAK®

Hickok's MX333 with

Instantaneous VARI-PITCH speeds:

e Voltage tracing

e Troubleshooting in hard-to-
reach locations

e Tuning type adjustments

e Resistance checks

e Digital logic troubleshooting

And . . . Detects signal charac-
teristics and abnormalities not pos-
sible with digital or analog meters.

LOGI-TRAK replaces the best
100MHz logic probes and offers:

e Eyes on the probe tip, HI/LO
indication

® |[nstant identification of margi-
nal states and fault conditions

° 100MHz response

* bn 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

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue = Cleveland, Ohio 44108
[216] 541-B060
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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 jittering. All of that
takes about 10-15 seconds. | 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

| wrote you about a sync problem | was
having in this Magnavox T-920. You said it
was the filter, and you were right. But now
| have a convergence problem in the
same sei—the blue convergence doesn’t
have enough range and | 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 6HUS 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

| need a substitute or replacement for a
25HXS5 tube. They were used by Panasonic
as vertical amplifiers in the late 60’s. Can’t
find the listing anywhere!—P.L.S., New
Paltz, 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. | 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 6BLS tube in the horizontal-
regulator stage. Checked several other
things first, then turned to that tube.
Found that the DC voltages were off.

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, Y5-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

YOUR
TOOLS FOR
TOMORROW’S
TECHNOLOGY
. ZE-:‘ & _ ?Dﬁé'gcunms
DIAGONAL

,—\ —="=T%_ ROUND NOSE

EDGECUTTERS

CURVED

ANGLE
CUTTERS

AVAILABLE AT YOUR DISTRIBUTOR

ADVANCED™
TooL
TECHNOLOGY inc.

18217 PARTHENIA ST ¢ NORTHRIDGE, CA 91325

(213) 993-1202
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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

D Eroctra Company_ International Business Office
Dnwsion of Masco Corp, of Indiana Suite 102, 1828 Swilt
300 East County Line Road North Kansas City, Missouri 64116
Cumberiand, Indiana 46229 © 1981 Masco Corp, of Indna
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NEW PRODUCTS

For more details use the free information card
inside the back cover.

CASSETTE 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 rRecorp 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.

bl ooEne A0
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In addition to the standard 17 ips
speed, the Dual 844 provided 3% 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




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 “‘llluminator” lights up only when the
vehicle lights are on.

NIAZ AT
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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

SILENCER, the Silencer

Cord, isa 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 MFDdrive systems start at $589.95.

There is also an adapter, model M-65/
50, which permits expansion of an A/M-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, 3V2-digit hand-held probe multi-
meter that uses two probe tips intercon-
nected by a 1-meter long cable. the probes,

e ADVANCE is PROUD TO INTRODUCE the

(=1l |8=4 Line of High Quality Digital Multimeters
L Featuring The New 130 Hand-Held DMM

Y

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 128: *139.00
Model 130: $124.00

( 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.

k A full line of accessories expands these values even further.

_\

Model 130: Keithley user
research led to unique DMM

designs. Easy to read LCDs, largest
DMM displays on the market.

Model 135: First 4v;-digit
handheld DMM, ideal for
analytical/bio-medical service. 10A
range standard on all Keithley
handhelds.

Model 131: ¥139.00
Model 135: $235.00

-
- TOLL FREE HOT LINE
800-223-0474

THE TEST EQUIPMENT SPECIALISTS

54 WEST 45th STREET, NEW YORK. N ¥ 10036 212-687 2224”%
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Order a
Fluke meter
from JENSEN

@ 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:
Qty.

— 317B421 Fluke 8021B Meter @ $149.00
— 317B221 Fluke 8022B Meter @ $139.00
— 3178121 Fluke 8020B Meter @ $189.00
— 317B321 Fluke 8024B Meter @ $239.00

Please indicate method of payment:

[ Mastercard
[ American Express

045 o o T A

[J Check or Money Order
[ VisA/BankAmericard

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 175 x .68 inches,
while the battery-containing probe is ap-
proximately 5.4 % 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, mode/ V5736 (shown)
and mode/ 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-

A $2.00 VALUE

You can now receive ten prime T-13 or
T-1red LEDs absolutely free. Itis our way of
introducing you to the quality parts we of-
fer.

Ernal“'

14803 NE 40th Dept. RE062
Redmond, WA 98052

Yes, Please send me 10 Free LEDs, plus
your brochures on additional products

available. | prefer CIT-1 [0 T-13a.
NAME

ADDRESS

cITy ST zZIP

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

HOME

Credit Card No.
Exp. Date :

Signature Eﬂl’l’l Yﬂl."'
:ame ép e COR M rrran, DEGREE

ompany [ rwddid f :
e No commuthg to ci_assz Study at your

own pace, while continuing your present

Teephons job. Learn from easy-to-understand les-
City Ty sons, with help from your home-study
State Zip CIRCLE 138 ON FREE INFORMATION CARD 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

[l 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.

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,

® RADIO-ELECTRONICS

1230 S. Priest Drive, Tempe, AZ 85281
(602) 968-6241
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feature an adjustable pivot; black oxidized
jaws (non reflective); high-grade, case-
hardened steel (to a Rockwell-64 hard-

2500 So. LaCienega Blvd.
Los Angeles, California 90034



Vital protection
for PG Boards

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 tools.

Thernle

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 Easl 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. Securily systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

108 New South Road
Hicksville, N.Y. 11801

N 2
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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 modef 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-
372 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 | and Beta |l); non-visual
tape indexing and retrieving features;
professional editing capability, and hi-fi
component styling.
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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

If coupon is missing, write
Heath Co., Dept. 020-902
Benton Harbor, MI 49022

Send to: Heath Co., % 020-902
Benton Harbor, Ml 4

Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.

Name

Address

City State
CL-724A Zip

2861 aNNC
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now an ohm from a volt, Craig

d K shows
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 d.

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.

ORMC TOLL-FREE

9AM 10 5PM CST MON-FRI

DIRECT INQUIRIES TO:

A Electronics, Inc.

1020 W. Wilshire Blvd., Oklahoma City, OK 73116 - (405)843-9626
N I D D N S D D

| RUSHMY COPY OF “ELECTRONIC PROJECTS FOR
I MUSICIANS", $14.95 plus $1 postage enclosed. I

| | SEND FREE CATALOG OF OTHER PAIA PRODUCTS.
name I
I address, I

| BRaA Electronics, Inc. |

Depl ER, 1020 W. Wilshire Blvd., Oklahoma City, OK 73118
CIRCLE 44 ON FREE INFORMATION CARD

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-contrel 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 completely at bedtime. An
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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

UCC-1 DOWNCONVERTER KIT $35.00
Includes quality PC board, NE0O2137 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.

SMC-1 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

2300 MHZ MICROWAVE

QUALITY KITS
THAT PERFORM!

.ADIO-ELECTRONICS

power supply kits from $27.95.

RFA-1 2STAGE SELECTIVE PREAMP $30.95
“Stopsign” shape mates with downconverter
board. Selective filter reduces image noise. 16
db net gain.

ANT-4 DISK YAGI ANTENNA KIT $30.00
32 element disk yagi with 12 inch weatherproof
housing. Now includes adjustable mounting bra-
ckat! (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 2552081

Orders Only
800 368-3028
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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 OC accuracy is 0.8% of
reading + 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 $2.50 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
I {F] information call:

may call toll free
1-513-866-2421 1-B00-543-5612

R.L. DRAKE COMPANY a&
540 Richard Street, Miamisburg, Ohio 45342 EE ) _ﬂ
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CALBRATOR

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 1 voLT range for AC calibra-
tion. Use the calibrator’'s 1V AC SINE
jack. Don’t use the 10-volt square-wave
output—some meters react differently
10 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 toget I 11.1 ohms, and the decade
values from |K through | megohms. Re-
member that you get 1K by using the
IV/IK and 0.1v/111 @ jacks and [0K by
using the 10v/10k and 1v/iKk 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 S1 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 x10
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
erTors.

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

oountry in a lonely
place and feeling

forgotten.
-’“ien i jrEzest 1M
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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 . 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!

1-9 10 up
Ea. Ea.
MS-6020
Described $649.00 $585.00
MS-6021
with Delay
Sweep 699.00 630.00
MS-6120
with Built-in
3% DMM 765.00 690.00

Available at selected distributors
or write/phone:

NORTH
AMERICAN

USSR

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;
5% 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,”

ADWANCE 1S PROUD
TO INTRODUCE
@ Non-Linear Systems
High Quality Oscilloscopes
Backed by
A One-Year Warranty
*{Bxception: model MS-230 i sightly deeper, at 86", and heavier, at 36 bbs).
VETICAL DERLECTION ™
N MO SVET 0l 10,
M52 M 12 Rarges Niangss
M5 15MEz “"rl‘,‘;’:;’*- “‘3:;':& See
e 15MHE “‘;w‘i’- “gfl':mnjk

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
800-223-0474 g
CHPSRS 5, WEST 45th STREET, =

NEW YORK, N.Y. 10036 212-887-2224

RADIO-ELECTRONICS

g

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 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 |b. 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:

. ?uihriz lcemperature measurement (including probe;
*a *)
. g:éncilance measurement
. Voltage (200 MV — 1000V)
= AC Voltage (200 MV — 1
 DC Current (200 uA — 10A)
« AC current (200 uA — 10A)
° Resista¥ce (200 02— 20M0)
est

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; 73 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.
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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; 5% X 8% 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




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.
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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 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

For
faster
service

USE
ZIP
CODE

on
all
mail
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IBM PERSONAL
COMPUTER?

Information-rich new magazine helps you pick the
right system, then get the most out of it

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, GA 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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Aaron-Gavin ..

Equalizers Mixers™ LED Meters
STEREO GRAPHIC EQUALIZERS EQUALIZERS PRICED FROM
KIT $119. to $680.
31 Band EQ $328. LED METERS PRICES FROM
21 Band EQ 235, $48. 1o 8219‘

11 Band EQ 119, g,
&
q%&?e
ALITY
L E D M E'I’ER PROFESSIONAL QU.
THAT YOU CAN

BUILD YOURSELF.

ATUmS

A Unigue MIXER for DJ's— Studio’'s — Broadeaster’s
Toon Mo it s Ewvan Birsd Saemns
Y::ﬂ?l!:-:«: COUALIZER

2 Turmtaie st

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.

POWER-LINE

FILTEKk

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 strest
address for UPS shipment. Ohio residents add
Sales Tax. Charge card buyers may call toll-free:

information, call:

R.L.DRAKE COMPANY

540 Richard Street, Miamisburg, Ohio 45342

1-800-543-5612

In Ohio, or for

INSTITUTIONAL AND DEALER INQUIRIES INVITED
CIRCLE 36 ON FREE INFORMATION CARD
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN! !

Earn up to
$600 a week
and more!

L carn at home in spare time.
O No prc\mm 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!

command PRODUCTIONS
FCC LICENSE TRAINING, Dept. E
P.0. Box 2223, San Francisco, CA 94126

|

]

1

1 Rush FREE facts on how | can prepare for my FCC
0 License at home in my spare time.
]

1

]

NAME
ADDRESS

N ——

CITY STATE ZIP.

e i
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SATELLITE TV RECHVER

continued from page 64

' PAT. ¥ 4,250,705 o 5

WARNING!

Electric Power t
Pollution, 2
Spikes,
Inteﬁemnce

Lightni
H RDOUS to
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
1 £0) oot L0 M e 5 $69.95

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso-
lated Sockets; Suppressor; Corn-
mercial Protection ...... $104.95

ISO-177MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora-
tory Grade Protection . . .. $181.95
Master-Charge, Visa, American Exprau

TOLL FF{EE 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-B00: 1.617.655.1532
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To complete the mixer board, form
L.12 and L13 froma single 1¥6-inch piece
of 28-gauge enameled wire. Bend the
wire in half and tin a ¥8-inch section in
the middle. Then tin Ys-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 Y-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 Cl between the mixer
board and main board. To finish up,
connect holes 10 and 11 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 | 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
Dimes

BIRTH DEFECTS
FOUNDATION

@==  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-
maost in wilhout sp g big money. They
provide Il‘le fastes! 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 healsink lo mount on your own
chassis (oplional rack mount cabinet available). Con-
nection i1s simple — via 5 pins. MOSFETs can be com-
bined with other ILP modules to create almost any audio
system, whalever 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
:I':i TH&.O{gprcal at 1kHz) < 0.005%. IMD (S0Hz/7kHz
MOS120 B0W/4-802 {requires = 45V)

MOS200 120W/4-80 (requires = 55V)
MOS400 240W/411 (requires = 55V)

$79.95
$129.95
$199.95

WRITE FOR FREE CATALOGUE LISTING;
B!POLAH POWER AMPLIFIERS *HIFI PREAMPS
*MIXERS *POWER SUPPLY UNITS "CABINETS
*GUITAR PREAMP and more

GLZDSTDHE

Electronics 801 Fuhrmann Blvd., Butfalo, NY, 14203
CﬁnLL (716) 849.0735 to order. Ha
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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.

(P18 D =

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:

e Attractiveyet inexpensive. ® Durable ABS construction.
e 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.

PACNTEC...

subsidiary of La France Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400
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HIRANMNMELS cresos

THE
NEW

HM 203

High performance
at
low cost.

$605

(PROBES INCLUDED)

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 mv/cm (o

20 v/cm ® Max. input voltage 500V ® Timebase .5 ys/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 Ibs.)

make the HM 203 equally at home in the field and on the test bench.

CIRCLE 18 ON FREE INFORMATION CARD

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HAMEL=
88-90 Harbor Rd.
Port Washington, N.Y., 11050
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MARKET CENTER

WANTED

RECEIVING tubes, obsolete types, unused and
boxed. But, no brokers. VAN DATA SYSTEM
Jcﬁ?ﬁh 1;2-8 Kyomachibori, Nishi-ku, Osaka 550,

BUSINESS OPPORTUNITIES

LAWYER Business litigation, patents, appeals.
JEROME FIELD, B 292, Brooklyn 11230. Phone
(212) 434-0781. Eves. 434-1825

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, _Folar mount, $1950.00, electronics at cost
also. TRFSTAR COMMUNICATIONS, Box 843,
Erie, MI 48133 (419) 726-1095

PROJECTION TV ... Make $200.00+ per evening
assembling projectors ... Easy ... Results equal to
$2 500 projectors ... Your total cost less than

FREE $200 value TVRO P.C. board set, when you

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! Com 3
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

join our development group. Complete systems
as low as $700. Newest low cost designs, anten-

$15.00. ... Plans, lens, & dealer's information nas, group purchasing, more. Info $1.00, mem-
$14.00. ... lllustrated information free. ... MACRO- bership $50. 509-534-8088 6-9 PM PST. COMPU-
COMGJJX, Washington Crossing. PA 18977, TER SATELLITE SERVICES, 1604 N. Smith St.,
Credit card orders 24 hours. (215) 736-2880. Spokane WA 99207
INTERESTED in Home Satellite Television —
Don't buy anything until you've read the HOME-
HIGHLY ONE-M AN SAT HANDBOOK & BUYERS GUIDE. Our book
PROFITABLE tells everything about home satalllte TV and may
ELECTRONIC FACTORY | saveyouhu syen et

Investment unnecessary, knowledge not re-

quired, sales handled by professionais. Ideal

home business. Write today for facts!

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

RADIO-ELECTRONICS

2

nour selection and installation of a systam' $7.50.
NY&G ;lac?.':ﬂESAT SERVICES, Box 422, Seaford,
11

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

rown cl

Torun assified ad, put
per word (minimum 15 words) to:

for $1.

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.

( ) Business Opportunities
( ) Wanted

{ Plans/Kits
Education/Instruction

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

one word on each of the lines below and send this form along with your check

( ) For Sale

( Special Category: $10

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
3 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). .
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 aII caps) at
10¢ per word. All cop subéect to publisher's approval. ADVERTISEMENTS USING P.O. BOX

CEPTED 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.

ADDRESS WILL NOT

-MINIMUM 15 WORDS. 5% discount for

SATELLITE TV. New low cost GasFets. LNA's,
books, data sheets, satellite locating equipment.
Cataiog $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
.15
9.70

50 up
CALL
CALL

8 up
3.90
8.85

2716
2732

16K RAM EXPANSION KIT
For TRS-80 Model IlI
Set of 8 pieces UPD416-2 (200nS)

Data furnished with purchase on request. $1 3-95

WRITE FOR FREE CATALOG
2= SUNTRONICS CO, inc.

12621 CRENSHAW BOULEVARD
HAWTHORNE, CALIFORNIA 90250

LOCATED NEXT TO FORMULA INTERNATIONAL)
STORE HOURS: Mae -Fr. 1 Corm b2 8:30pm — Sat 10am 1o Spm
IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

(213) 644-1149  1-800-421-5775
Mail Order—Minimum Order: $10. Send Money Order or Check to:
P.0. BOX 1957—Dept. R, HAWTHORNE, CA 90250. Use your
VISA or Mastercard tphnu inclnde expiration date). Add $2.00

. Call L add B% sales tax,

—
——

SATELLITE TV

FANTASTIC 80 CHANNELS

New antenna construction plans plus big 811
book loaded with aiming info, kits, LNAs and re-
ceivers al wholesale prices. Far better than cable
TV! Enjoy crystal clear reception, Send $9.95 lo-
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.O. Box 219-F, Maitland. FL 32751

4

SATELLITE TV WEEK

The most complete weekly listings. We cover more than
Just SATCOM 3. Send $1 for sample copy.

Satellite TV Week

P.O. Box 308, Fortuna, California 95540
Call toll free: (800) 358-9997 « Californla (707) 725-2476

Make your first investment in Satslite TV the intefigent one!
u,mmu detailed, yet simple
budes equipment costs, kils, furnkey

Lecation Analysis - 6-page computer print oul
MH salellites. A musl lor any station, Send zip
mwtm&umwmnmmm — $9.95.
# Bolh of the above for

INTEII.HITWN!L EDH!UNIB&TIDHS co.
P.0. BOX 25036 - CHARLOTTE. N.C. 2




i TTL 74LS SERIES MICRO COMPUTER * % * SUPER GIVE-A-WAY * % % )

JALSOON 20 Z4LSTIN 35 TALSIATN 196 TALSZIN B9 TALSIZIN 285 suppon'r CE"TER For every $100 or more order you will receive
TALSOIN 22 TALSTAN N 139 74LS222N 125 74153220 485 absolutely FREE
HLSOIN 24 TALSTM TSN 199 TAISIAIN 4S8 y
atsoan 38 rasre SN 11 JalSEn 188 UNBEATABLE! Manufacturers Data Books (Value over $30)
JALSDSN 28 TALSEN RN e T e Act Now. This is a limited time offer.
[
TALSDBEN 5 54L3«b;h TALS245N 1.95 74LS353N 1.28
e 2 Asii % 453 i3] MEMORY RAM SPECIALS
TALS1ON I i ALS248N ] i
28 F4LSSIN T4LS249N 1100 FALSIBEN 58
TEE e 7AUS25IN 69 7aLS37N 59 2114-30 4K STATIC 8/17.95| - THE SIMPLE SOLUTION
7ALS1IN 36 74LSSN 7ALSZOIN B9 TALSIEEN 58 : - TO I.C. SELECTION
AN 3 s aiscn @ i x| 4116-30  1ekovNamic  8/14.95
a8, 8 8 Al 8 : 1982 IC MASTER
7 4LS I 1.59 74 N 1 L .
i A % i STATIC RAM’S e 500 o
TaL 12 L 4 3 .
P e TSy e jisim 14 |reoras K (256x4) 350N 22PN 295 * 150 Manciurers
s 8 s Ay g A LS | ptweasl K (IKX1) Z50NS 16PN LowPower 188 " 2400 Complte Daa Shets
Al A;ri 2 TSI MLSZON 7 TALSASON s}lg P2111-25  1K. (256x4) 250NS  1BPIN 2.89 * Quarterty I.C L‘;”W:m':,ml 0 P
TALS4BN 4 N f uded in Price
74LSSIN 24 TALS138N TALSP98N 99 T4lSesaN B4 | P2112-25 1K (256 x 4) 250NS 16 PIN 2.89 Regularly $82.50
TALSSAN 4 TALS1IN TALS320M 2,75 T4LSETON 1.36 P2016-10 16K (2K x B) 10ONS 24 PIN 29,95
ALSEN 24 Tics s : ACTIVE'S PRICE ;
P2016-15 16K (2K x8) 150NS 24 PIN 12.79
P2016-20 16K (2K x8) 200NS 24 PIN 9.95 CTRONICS
CMOS Z6132-6PS 32K (4K xB) 450NS  28PIN 36.95 0"?:_": e M;gfsrd t;) og;hpm:iuqs
CD4001BE .17 CD4023BE 17 CO4D47BE 64 CD40B1BE .17 COMSI2BE .99 (] LED 209 T-13mm fed ‘ 10 ad for Br devices
£ 45 COIDASBE .32 COBSBE 39 COMS39BE 53 E = :
ampadeE cmn nam o ) DY A e S |BRERE | musede
L » - - X i A =1 m 03
COMDTIBE 17 CDAQI7HE 36 CDA0333F 54 COASIBE 57 CDMSSSBE 4B ek {16K Y200NS.  JEPIN mes| e Rl 13| Active is your one stop
CDADIZAE 25 CD40288f 45 COM0B0BE .59 CO4511BE 52 CD4bsgae 75 | P4116-20 (16K x 1) L iR s Bl A forithe widsst
GOl R Bt ddn 8 G R e ok e 0N oK s oy — 1| | gmuiue o e ey
CD401S8E 43 C40338E 1.60 COMOGOBE |17 CDAG15GE 170 CD4saBE 39 | PA164-20  B4K (64K x 1) 200NS  16PIN 14.95 | g soo/mi 222 = @ variety of electronic
COADIEBE 28 COMDMMBE1:30 COAD7OBE 18 CO4SIGBE 59 COMSESBE 79 | pgqga.o5 64K (64K x 1)250NS  16PIN 19.95 | FNO S07/1iL 3214 % | components. Contact us
Gl Bty B obE dobm 8 e 8 7 o dovices not etad and
4 CO40418E .54 G407, A7 COMBZ7BE 98 TCIGIN T ] Isolators
ol 4R fGoE Dot B e O oM i o | N suoknaguties
CO{0P2BE 6 COAGHE 185 COIOTRE 29 COUSsbSE 83 TACIN 73 | C2708-45 8K (1Kx8)  450NS 24PN 5.28 |0t e Unless superceded next
C2116 / 16K (2K x B) 450NS 24 PIN MCT 2 52 0
TRANSISTORS TMSITIS KX ONS. 24 e 31| romaln vaid or 60 days
TMS2716 16K (2K x 8) 450NS 24 PIN AN 33 -, 5 :
3 Power Supply, T | Pin Out 9.95
Plastic Power TO-02 Small Signal | o0 s asoNs 24P ... | MONOLITHIC CERAMIC CAPACITORS
7IP29 50 TIP120 74 TIP2955 .93 MPSADS .16 MPS2926 15 T | Pin Out ] ek e
TIP3 52 TiP121 54 TIP .15 MPSADS A7 MPS3301 A5 v
ilhg1 52 TIP122 T4 r'm%ua%s B4 MPSA13 7 MESaag2 15 | c27a2 32K (4K x 8) 450NS 24 PIN bbbl b Case Siyte bl o
TIP32 56 TIF125. T4 - . MPSA14 25 MPS3393 .15 Intel Pin Qut 12.80 r Lead 4 1 K
TIP41 8 Tie1zE ez S MPSAIS .15 3429 - 100C - 103k .13 S oA e 1
TRZ T TPIZT 9 MPSA42 25 C2564 64K (BK x 8) 450NS 24 PIN B o o L M ot 2 o R
TR0 58 TIP14D 1,54 MESMI® 25 ! T | Pin Out VERY SPECIAL 24.95 | 3s29.00C- 04k .19 3418 150" 100 100" 3418 100C - 472K 13
TIP111 BA TIPI4T 184 MPSASE .25 3429 - 050€ - 104M .12 3429 200" 100" 1007 3418 - 100E - 472M .42
TPz T2 TiRM42 2.08 bl MESATOIR 18 c2764 G4K (BK x 8) 450NS 24 PIN 3430 O50E - 104M 92 M30 2007 2007 200" 3429 100C - 473K .35
e U NESATe <) Intel Pin Out VERY SPECIAL 24.95 | 3430 00E 105M 43 3439 300" 200 200 gjgs 00 o
TIPI7 75 TIP4T 245 \ MP52325 15 L 410 L 100A - 220K .23 4

BIPOLAR Pno“’s ey zga:aue-zxxe —— Multipher e g - 223 = ?“ mn E?UE A 28
ACTIVE ELECTRONICS IS A DIVISION OF FUTURE | 7usvsa/sos2s  52xs  Open Colector 16PN 250 "W
FRilﬁEcclL%%chnlsﬁT%TBEunTE;{gE'wv‘E‘]RkE .?HLEAggEEEE T45288/825123 d2x 8 Tristate 16 PIN 2.50 ?&g&gﬁ%%a:: :uEsb:m.nr m.

THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP | $3417/828126 256 x4  Open Collector 16 PIN 2.4 |, 2" Ll

93427/825120 256 x4 Tristate 16PIN 245 | gl 1000 pioces o
OUﬁLITEv(él'J‘RBENT e L ALL U 93436/825130 512x4  Open Collector 16PIN  4.95 wmuimund more 0362
$40 MILLION IN STOCK. 172
93446/825131 512x4  Tristate 6PN 4 |12 1nnn —
2 ) BRIDGE 93448/825141 512%8 Tristate 24PIN  7.95 | 1000 pieces and mor
SCR'’S and TRIAC’S RECTIFIER’S |$345/825137 10264 Trisate 18PN 6.95
odn  SER S 200 3 93451/825181  1024x8 Tristate 24PN 14.95 POTENTIOMETERS
1] : o
?’Eiiﬁﬁ EEE é;:g ;ﬁE }-?E ﬁa::“ = B T45454/825185 2048 x 4 :rlslala 18 :|: ;;.:: \
I amp - . -
Iicizen  SCR 12amo. 200V L 743452/828191  2048x 8  Tristate 24 Pl 4 3
L | f
Triac am . T r 1 i
T 1 B amp 400V 1.10 EPROM, PROM and PAL Programming Services Available.
T:ggggg T:E 12 :ﬂTg :DOV 1.30 WOGEM Guaranteed 24 Hu?]gr Turnaround Time. 3323H/ 3209w/ ﬁnﬂsﬂpﬁw 338B6P/
TESE50  Troc 22 3m0 00V 188 | 1.5 Amps 59| Please include Truth Table or Master PROM with your order 82PR 68WR R 72PR
: 600 Volls 5 Watt 5 Watt .75 Watt .5 Watt
MICROPROCESSOR Single Turn 18 Turn 20 Turn Single Turn
1.74 ea. 1.84 ea. 1.19 ea. .90 ea.
LI“EAR lC’s POWER SCHOTTKY Avalable values in OHMS: 100, 200, 500 1K 2K 5K
T R T DIODES cHIP SETS 10K, 20K wz.‘?g:e:;u?gmsmx 1 MEG
LM323K 4.50 LM14BECN B4 eaoo ssoo Boao ST
LMIscH 48 Lridasack | soa 5 FAMILY NEW LOW PRICES!
M3ABCN (99 LM3403C 18| 30Ames ; gos| FAMILY FAMILY
IMEsous 28 LMa 59| 2 vois ] " | ss00cru 4.65 6502 CPU 5.95 8035 5.45 | DUAL-IN-LINE / DUAL-IN-LINE
[M7he 99 Liudsoech b+ 6802 CPU 7.95 6504 CPU 6.95 8039 7.95 | LOW PROFILE WIRE T‘g:
IMoscH 9 AN 7 6808 CPU 8.45 6505 CPU 6.95 8080 4.95 | 1.C. SOCKETS I.C. SOC
El CH it RN | T R AR [l
1CN:8 . . 60 Amps Py . 6810 .65 s 1 X
HMTATEN 0% onSid POl e (BRI e 6821 2.65 6532 10.85 8748 28.95 | Conacts Prica Contacts Price Texas Contacts  Prics Contacls  Price
M= FH-OIP, CH =T0-100 w 6840 7.85 6551 11.10 8212 T | S R T BN CAEAR 2 i S
6845 16.50 8214 3.85 16 16 24 .;g lg 5324 A0
18 A8 28 s L} 54 28 1.12
VOLTAGE REGULATORS o%l-::'l' o i e 1 W 40 Instuments © 1
1 Amp Posltive Ps =
o 8226 2.25
TRXXUC Senes o2k '8 |mosice Low power »| Z80 FA““'Y 8228 4,65 Pushbutton ﬁwtlTBClI'TIEIS Dip Switch
i less iimew 15| NEW LOW PRICES wi S| e Sy et oo
TOXXKC Senes (10:3) 148 17(07iCP  Low Noese 6 780-510/0 19.95 8253 8.50 ' ’{
T9XXUC Senes (T0:220) 79 | TL072CP  Dual Low Woise | 780-CPU 6.50 Z80-SI0/1  19.95  goss 5.05 3
Avallable Votages 5.6, B 12 15, 18. 24 TLOTACH  Duad Low Nolse 1.9 | 780A-CPU 6.50 Z80A-510/1 2250  gocy 8.05 ﬁ
5 Amp Positive T et o | Z90:F00, 5.25 280SI0/2 2250 oo, 750
7BHOSSC 5 volls  (T0-3) 695 |ringicN  Ouad Low Noise 1.59 | Z80A-PIO 6.25 Z80A-510/2 22.95 % MSPS-103C MST-1050 DSS-10
Ut 132 [TLd95C  Switch Vot ‘Reg  4.88 | ZB0-CTC 6.25 280-510/9 14.00 8279 9.50 SPST SPOT 10 Pasition
ZBHaS G AfIsatle:  ]0:31 95 | T407A0H Switch Vot Reg 298 | 780A-CTC  6.25 ZBOA-SI0/9 15.00 None.On On None-Dn
10 Amp Positive TL430CLP Ad). Shunt Vea. Reg. 1.09 | 7a0-DMA 16.50 Z80-DART 10.20 ot
TEPOSSC 5 Volts (103 9.95 |TL43ICLP Adj Pos Vot Reg 1.08 [7gna s 1650 ZHOA-DART  14.50 15 1.79 199 J

133 Flanders Road. Westboro. Mass 01 Write for your

Telephone Orders (617) 366-0500
+1 Ferrier 51 (MIl). Duebec Canada HAP 1N1 irEAe ﬁogys Uf
e i ctiv

comprehensive
catalog today
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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, Ml
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 lon
Generator, Telephone Memory Dialer, UHF/VHF
Antenna Ampl , Wireless FM Intercom, $4.00
each. Send SASE for more information. COL-
g;lg IiLgCT RONICS, Box 6424, San Bernardino,
241

KEYBOARD

KITS

WE FlSI Organs are demanstrably superior
in overall performance, to A commer—
cially built instruments, ardle
price. Best of all, you save 1 (?.the
cost with our eai\f to butld kns Also
factor\.r assembled

now — after 3 years in research,
the totally unp cadented "Pianostar'’
electronic piano land much_more!) has
been unveiled to international raves!
You have to hear it to believe it!
Explore the excitin worid cf WERSI,

Call Trog g formatio @’2 33 5
ree
fn PRe DTy de0 a5 ST

for "WERSI DATA 33%

lease specify Piano or Organ

MINI FM MIC

Compact size, only 2"x1"x%". Transmit
fo FM radic 88-108 MHz Exceptional
audio quality. Transmits stable signal up
1o 900 . Complele kit incl. case, battery
& instructions. Only $13.95. Assembled
$18.95. Add $1.55 S&H ea Send 18¢
stamp for brochure.
5.E. Corp., Box 16969-R

AUTOPATCH, access telephone with any 2-way
radio. Information SASE. Plans $5. WRIGHT-
6E!ETEL!’.':‘-UESE 4419 NE 44th Terrace, KC/MO
4117

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

Temple Terrace, F1 33687

PCB'’S five day service! Kit projects or artwork,
no drilling charge, guaranteed quality, DITEK
CORPORATION, 6244 Colby, Lincoln, NE 68505.

MICROWAVE HORN ANTENNA KIT
1.7-26 GHz Frequency Range 17-19 b Gain Kit w/Assembly Instructions $39.95°
Down Converter Board $1995° (w/Aatenna Kit $14.95)

Parts Kit for Board 52995 (w/Astenna or Board $24.95)
Complete Package (Antessa, Board & Parts Kit) $79.95

MICROTENNA ASSOCIATES
2335 South 2300 West, Salt Lake City, Utah 84119
Cheek or MO oaly — Aliow 2-4 Weeks Delivery (Cost includes shippisg)
*Utah Residents Please Add 5% Saks Tax

MICROWAVE television “downconverters’ un-
der $50.00. nghest 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.
-, INC. 1681 Rt. 80, Guilford, CT 06437

QUALITY MIGHUWA‘JE TV SYSTEMS

2.1 to 2.6 GHz Ant.
34 db Gain (or Greater)
Complele System as pictured 514995
Dawn Converter Probe

Mntd_ Assembled & Tested 6495
Power Supply [12V 1o 16V

Assembled & Tested 5985

Data Info [Plans) 945

Phillips-Tech Electronics
P.D. Box 33205

| Phoenix, AZ 85067
| (602) 274-2885

# i 2008 Special Quantity Pricing
5 MONTH WARRANTY % VISA
2= wnas]

PARTS & LABOR

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;

RADIO-ELECTRONICS

3

and sample application note.

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,

But it's the price that’'s the most amazing part: $9.95 each, 2/$18.95, or if
you’re looking for real value, 10/$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

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 ($25 minimum) call
(415) 562-0638, 24 hrs. Include street address for UPS. Prices subject to
change without notice.

@@lﬁl]ﬂﬂ[t

GODBOUT ELECTRONICS
BCI 2355, OAKLAND AIRPORT, CA 94614
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Shop Radio Shack—America’s Parts Place
No Waiting! No Minimum Order! Wide Selection!

PC Board Template

For Fast and Accurare
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.
T i SR R b, 3.85

Solar Power Project

( NEW!

Pre-Wired =

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.

3 o b L R R A v e 9.85

Xenon Strobe Tu?e

29 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

5-Volt Reed Relay

DPST contacts rated 0.5 amp at
125VAC. 5-volt, 180-ohm coll. PC
board mountable, 275-228 . .

Schematics Template

A "must” for electronics students,
teachers and designers. This
lranslaa.rem green guide has all

popular component and logic
symbols, plus two rules.
2TBABO. oo ke e 3.95

Light-Activated SCR
NEW! 199

TO-92 Case

MRD920. For security,
counting and photo
strobe slave units.
200VAC, 200 mW max.
276-1085 ......... 1.99

Neon With Resistor

.02 79° NEWL!

Bright, long-life neon bulbs are
ideal for projects or replacement.
Prewired to 33K ohm resistors for
120-volt use. 272-1100 . ... 2/79¢

Voltage Regulator

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.

2T8-1TI61. . ..o viiieie niviniiee 7.95

Lever Switch

With LED 299

Indicator

SPST switch for
12VDC applications.
5 amps maximum,
LED plows when
“on.! uires "
mounling ole.

Jostick Pot

495

For Video
Games, R/C
Models and

75

Two 100k-ohm linear taper pots
controlled by a one inch-long
shaft. Solder lugs. With mounting
screws. 271-1705 4.95

100 Disc Capacitors

stk

Includes NPOs, Hi-Gs, N-750s,
mylar and ceramic types. Values
from 2 pF to 0.1 uF, in working
voltages up to 1 kV.

272-801

Microcomputers

Dress It Up!

2 0
"EW! Low As 695
Dsluxe enclosures with vented steel tops,

easy-to-work aluminum chassis, tubber
feet, “silver" finish.

] 3x Thx5h". 270220 .. .. .... 9.95
[B] 2% x BV x %", 270-228 .. . .. .. 6.95

Trimmer Caps

P oo

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

Mini 12VDC Buzzer
169

Small enough to go just about any-
where, yet loud enough to get at-
tention! 1'hs” mounting centers.
2T3=088 0 e ks 1.69

With Leads

Ohm'’s Law Calculator

Easy to use——prowdes quick an-
swers to all Ohm's law problems.
Back side has scales for parallel
resistance calculations.

271-1211

Quality Iham!optaaﬁc strips with bar-
riers 1o prevent short circuits. Solder
lugs onirear. U.L. listed.

Terminals Cat. No. Each
4 274-851 1.29
6 274-852 1.58
8 274-653 1.89

For Horizontal Output

2SC1308. T uall NPN re-
glaces ECG-. GE-38 and
K3115 in ms.ny 19" color sets.

TO-3 case. With fresh insulator,
bushings. 276-2055 .. ... .. 7.95

Check Out These “Building Block” ICs!

Low As

159

™

A MC1330 Video Detector. Used in many TVs. H:gh linearity. Separate
7 2.49

pix and AFT outputs. B-pin with specs. 276-175

[E] MC1350 Universal IF Amp With AGC. Usable from DC to beyond 30
2,19

MHz. AGC range is -60 dB min. 8-pin with specs. 276-1758

[l MC1358/CA3065 FM Detector. IF amp (100 kHz to 5.5 MHz), Ilm!tt:rn

FM detector, audio driver. 14-pin with specs. 276-1759

[©] LM1800 FM Stereo Decoder. No coils needed. All tuning done Wlt;
4

one pot. 16-pin with specs. 276-1719

[El LM565. Ideal for FM detectors, RTTY and SCA decoders, modems
frequency synthesizers. 14-pin with data. 2TB1T20 s D S 1.59

Switch

DIP

199

8-position switch for digital or low-
current use. Mounts in a 16-pin
DIP socket or on PC boards.

2751301 .. e 1.99
Engineer’s
Notebook II

NEW! [oee »

Only  [FSESSES

2% >

Practical i.b

ic Circuits: |EENESESSS

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.
2TE-8002 e G 2.49

Radioe fhaek

A DIVISION OF TANDY CORPORATION m OVER 8200 LOCATIONS IN 76 COUNTRIES

Retail prices may vary at individual stores and dealers
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© FREQUENCY COUNTER 35MHz
kit @ SQOUARE WAVE GEN. 1Hz to 99KHz-
© OHMMETER - 3.58MHz Xtal

q one © CAPACITANCE METER 1pF to 999KuF
n

—Regulated PS-Five

8" Readouts-Low cost TTL Circuits- Automatic
Decimal Placement-Be AMAZED —Build it for
$60 or less. | Purchase the plans, drilled P.C.

board 4-3/4' by 6-3/4" and front panel decal
for $21.79] BAGNALL ELECTRONICS, Refund-
179 May Street, Fairtield, Conn. 06430 able

ELECTRONIC
ORGAN KITS
3-4 Manuals

/5 :..
THEATER and CLASSICAL
Refundable Parts

Wourlitzer reproductions  Brochure $2.00  Catalog $1.50

DEVTRONIX ORGANS, INC., Dept 60

@ 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.
RO. 1“‘1,5155;1
g?:g?:?a-uzs

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95 TEST &
Phone 415- 447 -3433 EXPERI >
Write or Plhone for FREE CATALOG. MENTER S
Average 1 minute Saturday call is 21¢, EQUIP

SCIENTIFIC INSTRUMENTS
DAGE gox 1054r LIVERMORE CA 94550

contains

" 6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph.D.'s ... Free revealing details. COUNSEL-
ING, Box 317-RES6, 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 Elecironic Technicians

B Our New Advanced Placement Program grants

Credit for previous Schooling & Professional Ex-

perience. Advance Rapidhly! Our 3&th Year|

FREE DESCRIPTIVE LITERATURE!

- Cook’s Institute of Electronics Engineering
. DESK 15, P.O. BOX 20345, JACKSON, M5 39209

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 3J5

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 (212) 441-3100

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit.$39.00
UHF Sinewave Kit...$37.00

Kits include parts, manual
and etched pc board.

$2.00

Informative Catalog..

J &W ELECTRONICS
P. 0. BOX 61-B

CUMBERLAND, RI. 02864

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 85¢ 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

CORDLESS TELEPHONES

LOW prices, all major brands. Inquiries or Visa/
MasterCard orders—(206) 743-3977. TRINETICS,
Box 6005, Lynnwood, WA 98036

COMPUTER ACCESSORIES

LEMON-AID Loader. Plug in. Ends touchy cas-

sette loading TRS-80. Guaranteed. $12.99 post-
aid. WAYNE LEMONS TECH SERVICES, PO
ox 429, Buffalo, MO 65622 (417) 345-7643.

TERMINALS

REAL-TIME CLOCK

DISKETTE
«SALE»

Wabash: Fastwrnn
1 Time. Month_ Dete. Yesr, &
5 A —10 o.: of ek

CALENDAR (MSM 5832)

brcplee Mono Metal Gate CMOS I C

COMPUTERS
ATARI" 800™
COMPUTER SYSTE

400 w/16K #350.00
BOOW/16K 369900
BOOCan;mler w/48K
“% 5 $82500

ATARI PERIPHERALS:

Printer 826"~ 65000 - Asteroids

Disk De 810 48690 * Missle Com) 32.50
Record."410- 8290 | Sup Brk.Out

Paddle (pr) i
Joystick(pe

32k RAM- 17996

Basic Cart- 4800

COMPONENTS J'! ?40C.I SFRIES

TALS SERIES

TALS16S
TALS189
TALS1TO
TALS1T4

BRRSINNNGRRRIRERAAELLEEERERES

| SEsasiiskanaisaiasssesnniss

TALSATT

164

TS5 SERIES
7

RADIO-ELECTRONICS
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sz‘-gu i Bt Dats Bus ‘745

8inch— “UBit Address
Lt i3]

; it [l Pow voia Semec .
SS/SD:More Avail. i XTAL

QTY. PRICE AVAI [ 2 monoe st conrt & 285
SPECIA

ZENITH ZVM-121
Yides Moniler | Green !!
17 mh
15 W

¢ 11850

* MONITORS

ZENITH AT Phos.

12in.1sn[%z % 'Em =-$118.50
2GrmPl'm

Hie h =+ $16950 <«

e 1§ W

S TATIC RAMS

A5G
TAS112
TH5132
745138
T4S 140
M558
TASITA
MS175
745181
745182
5188

211‘L62%a ;g §

1 4110

BRRRRRAERRBRERER

BERBBABRRERRSAS

oW .

CONCORD

COMPUTER
PRODUCTS

1971 SO STATE COLLEGE
ANAHEIM. CALIF 92806 5407

RS oesT e el

NO COD

BRREREERER

to buu Min.

ise width
g7as-8 —331L00f fa=e ™'

3a41rc —*2.00

S, DN
L ¥

ARBLRESEEGREZIIRY

SOCKEIS

VOLTAGE REGULATORS

10 miny ot CA RES ADD &

‘l‘.l‘l. ﬁ; 1) LY m &

o e 11“
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94 : ee Phone: (305) 887-8228

- orida 66 810-848-608
“TANK BATTLE” TV GAME C.B. SPECIAL

In just a short time and with a few minor parts, the most
novice hobbiest can complete this exciting Tank Battle
ame. Creale a fun-filled evening for the whole family.
independent tanks rumble thru land mine fields,
shoot shells and fragment when hit. Four distinct engine
sounds are ?md uced for the different speeds. Sounds of
unfire, shell bursts and tank explosions are realistic.
utomatic on-screen scoring. Supplied with schematic

CONVERT THESE TO 10 METER FM

New HY-GAIN printed circuit board assembly with PLLO2A

chip and 3 crystals. (Squeich pot, volume control and

channel switch not included.) Boards sold as is, the way we
bought them from the manufacturer. Board dimensions 6x 6%

-9 $7.50 10-49$6.50 50-99 $6.00 100-ur $5.50

drWind-  B1yy ONE, GET THE SECOND &
FOR ONLY $1.00 40 CHANNEL C.B. SWITCH $3.00 c..
(WITHOUT CONTROL HANDLES) BRAND NEW HY-GAIN OR E.F JOHNSON SWITCH
NIO:D A\g%_lll‘!‘;"‘l'_ll_.EED COMPUTER GRADE ELECTROLYTICS
RECHARGEABLE
CLAD BOARD Ry SWITCH VALUE/MFD  VOLTS DIAM./LGTH. PRICE
S(Dom;je &:;;5 BATTE 63,000 @ 15V 3" x5%"  $4.00ea.
ize 9.25 x10. = utt "
Thickness .062 NEW. Replaces S_Z.Sﬂ g 100008 1@ " 20% 1112,. % 5:{'.. 33.0€ea
the popular 9V Your whistle from a distance of 30’ max, is 2,700 @ 25V 1Va" x 2V $2.00ea.
$2.00¢a. Transistor Battery. PCiBd U by e et e M 2900 @ 25V 11 x 2" $2.00 ea.
ERIE TRIMMER CAP $4.75 ¢ fdi'-'mg-l Match your whistle again and 1gg-ggg % ggﬁ ?" X 5h" g-g ga.
; . g urnsoff. : ; "oxo%" .00 ea.
196" Dh bear High MAHOGANY Schematic Diagram Supplied 34000 @ 30V 3 x5%"  $3.00ea.
3.5-20pf @ POWER 450 @ 75V 14" X 24" $2.00ea.
s:’s Ba. TRANSFORMER 500 @ 100V 112" x 3V $2.00 ca.
SMALL ENOUGH TO FIT 314 95 50 @ 450V 1% x 2" SZ.I'.IJ ed.
IN YOUR WATCH oS AXIALLEAD
FANIL Primary —115 vac
AMP METERS g -] .+ | Secondary—32 v with ELECTROLYTIC
455 WXTH! | X %" 0 1% 1 | 54 ta0 2t 15 amps CAPACITORS
[ “Has a lip for recessed face | Dim. 412" h X 3%" b
plate and a feit bottom WA S K e 20F@ 15V12/81.00
$2.50 ea. SOLID GEL BATTERY 10uF@ 15v12/$1.00
é;““' P e RIT, 5 volt @ 8 a.h. with Charger Aire e
u .
el $14.95 220F@ 25V12/$1.00
2%" squ:ére. no shung lrie uired. ga:}dlﬁ st?or?g ;%gr I}lag/easz 3-3 ugg gg:l gﬂ g POWER SUPPLY
asy-to-read dial. single s i 7 Elpawer EP 680 may be charged con- ur @ 2
Movements: 0-6. 0-10, 0-17 | 1phillips 1 scratch awl stant voltage o constant curent, Bat- 2 UF @ 150V 12/$1.00 $3.95 ea.
= 6 long with one blade tery its salf-onr::t:ined l:gncl mqu(lires 1;;‘?' 25uF@ 25V 15%-% + 1_)2 ;Idc ‘.‘I amps
i maintenance. Connections made w 3JuF 50V 15/92. e c.4amps
4 CHANNEL 8 TRACK inserted $1.00 ca. uick connect lugs. All plastic ca;e size 5 ng 50V 15/$2.00 :
HOME UNIT SUPER SMALL L x 2w x 4% I, weight 4 Ibs. 10UF@ 50V 15/$2.00
A AR obEM JEMINT1OKP
35 MIT:D 3;1 voLT o MEGby s cabson MINI 10K POT
"x 6/8" oferyiace wihiA = Cr e E. F. JOHNSON
2 for $1.00 Telephone Goupler [ e with On-Off piche
/4" hole mount S” METER
10 for $4.50 > Tt !
V" D shaft, =
130 MFD 330V %" thread section. Bty
PHOTO FLASH 1 -
Brand New, 110 VAC motor with ?3 g, sy (b 24-Voit
pre amp. instructions included. -3/8'x 5/ R:tedl :::?eponta"d'sm I !ullsdupl?g: m;a |$\+e¢ POWER SUPPLY
a i =
57_95 ea. ﬂﬁl.R! ?ch anjnusﬂiﬁ out nuls Dl’nugl‘: oul to 115°p|n Maolex 5.4 AMPS Edge Meter 250 UA,
10 for $10.00 cngr;«e?c;{ala fﬂfsglh‘tpr segg;;%?ﬂ Hz Sp!l:: MFG b fits in 58" x 13" hole.
TEXAS INSTRUMENT 2225 1z mark.Telephone coupler has 4.1t cord DG Elet ot lic Black background.
KEYBOARD and plug. Size 4¥a" W x 15 L x 37 Dp. designed to ! Model OEM 2 1 Scale 1-20 Top,
: be recessed in desk or panel. Electronics in case, 107 1x5" hx5w odel OE 4NS.4-1 0-5 Bot ¢
| B Wx12x 2%~ Dp. with 8-t 3-wire U-ground tom.
51 95 ea cord and plug Operates on 115 vac, 50/60 Hz, % Input 105-125 vac 50/60 Hz. Has
Amp. Supplied with connection sheel. Removed volt adj and 0.L. adj. Output m'm s1 -25 ed. 5}‘ $5.00
L 5/$8.00 :2221 equipment. excellent condition. guaran- | terminals contain + out, Ji Se"'q i
F x — sen, — out, ac neut, ac line an .13 LBS. TnlMMEn cAP
Has 3 sl hes, iffi :
e DB CONNECTORS T sucssuaovepcerr
MODEM CABLE 5223'50 24VORTANE 365,00 1.5-20pF & X
MF Inc. o) : 5- -
ASSEMBLIES 3 3|§13§ r:_.(;t"mszuq}e DB 25 S/P COVERS DB-51226-1 REMOTE 40 CH. C.B. SPECIAL (ARCO PC-402)  50¢
$5.50 e USED PLASTIC $1.25 NEW HYGAIN 16 MODEL 2716 2
: ). | 110vAc $5.95 ca C & K SWITCHES HENDSER o DIRALEL IO DIP SOLDER
o T = h:sdue = B < NOT INCLUDED. S0LD AS 15 $29.99 IGS?GKETS
kL s 14 pin
& 22 AWG 1 16 pin .16
Hood #Cond  Length $12.00 ca. . EDGE CONNECTORS ;g E:: -ia ﬁ
255 14 15 Dlp SW]TCH L e L e e PrLG
’ -3 J-3 24 pin .24
25P 10 17 Pt J:00 AV Double Row  Wire Wrap .100 40pin .40
7 POWER CORD 2 pins $3.49 10,/$30.00
e R 60 7101 SPDT 30 pins $3.96 10/$32.00 1C SOCKETS
: GOLD-PLATED
Molded 3 Prong -3 7108 SPOT 20ipins 35,8104 WIRE WRAP
= Plug with molded N $1.00 (momentary) Double Row / Solder Eyelet .156
= receptacle 5 POSITION $1.00 ea. J3 7201 DPDT (special 6 pins $1.1010/§ 9.00 _
> " Bolden 16 AWG 13 ;ggmgﬁ gg:: large rocker) ég pins :‘ég }gﬁgg{% 14pin  40¢ ea.
- I ins . - 16 pi
$3.00 2 | 12POSITIONS2.50ea.|  $1.00 ca. 6/$5.00 43 pins $3.66 10/330.00 Lo

TERMS: Al 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 handiing 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 handiing.
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CABLE TV

CONVERTERS
AND OTHER
GOOD STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

297

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

95 Includet remote TV
sTass  onVolf switeh and
ea. /8 line tuning controll
s7a9s  No. Mavarrs

e /10

ETCOMKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

STV o channel 3, 00
= sl the hand hald
i remote conirol does
No- 3482A008

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

95 Restores your VCR's capa:
talityfor peogramming, Ale-
siorss remore channercon. | WIDCOR
trol. Ensbies videotaping 2000
of one cable program
while watching anather. 5 u_m
Na. 30

IVASSO
UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

Convwerts cable chanmels to 2
common IF frequency, E\m i

Converts mid & super
band cable channels
Tor viewing on your
™

FACTORY SURPLUS UHF TUNERS
9 5 Brand new production surplut.
All solid state, deal for expar-

2395  imental work building, cable TV
#a/10  converters, stc. No. 3405U090

MINIATURE FM WIRELESS MICROPHONE

29:

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

KCC spproved crystal controbled
s ks & i AR
battery operated Electret wide
$49.95  range rewponse. VU meter,
a5 Mo 4pvacsz

FA:CTDHY SURPLUS VHF
“TWIN” VARACTOR TU

Admiral No. NC 31431,

BRAND NEW! ideal for buikding

of repairing electranically tuned

TV “FRONT ENDS". A haed 1o

find item at & serational price!
308

No. mevce:

Hides in the palm of your
hand. Reception on any stan
dard FM radic or receiver.
No. Mavassz

DUMPING! NORELCO ENDLESS LOOP CASSETTES!

5 Impostitle 1o find at any
prical

3 minutes = No  J49VABOS
2449 =4
b7 6 minutes — Mo 349vAS0S ENDLE-Q

IN STOCK — THE MURA
COHDLESS TELEPHONE SYSTEM!

SALE OF QUARTZ BATTERY-
OPERATED CLOCK MOVEMENTS!
Accuracy of 1 min, ! yesr, up
95 Smumms
e “C* oell imported from
$8.96 st Garmany. No, MBVASET

“ 5 [ 348VASES Mutching hands - szmm'|
$1.9851 /5

20 AMP REGULATED 12VDC POWER SUPPLY!
e Vo 88

wald. 110 VAC No. MSVAIM
[SHBVAINS ot sbove, 10 wnpn — 654.95 54996 /5. |

QUR LATEST 88 PAGE
FASCINATING CATALOG
[ packed with unegue dems,
electronic bargens and unususl
offers. Write or circle the infor

mation card number below .

ETCO ELECTRONICS

T__L_C [® )| NORTH COUNTRY SHOPPING CENTER

PLATTSBURGH, N.Y. 12801
Chack with order, plesse. Vies & Mastarcard OK. (Sorry, ne C.0.D.'s. Add 15%
for UPS & Handling (Exeess refunded). N.Y. State resiceats sdd T% sabes tax.
Dusler & Export inguinses invited. Our telephone order derk never closed
Cail 1-518 - 561 - 8700.
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FOR SALE

HiCFIOWAVE receiver Write: “Dealers

W, ' Dept. RE, 4181, Scoltsdole. 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
Dicking,  demolitons, investigaion, cic.. Sred
ng, etc. Free
rochures: HEN‘!’OR Dept. Z, 135-53 No. Bivd.,
Flushing, NY 11354

CHEMICALS, apparatus, project books, wide
selection. Catalog $1.00 send to: PIONEER LTD.
IND, 14a Hughey St., Nashua, NH 03060

RESISTORS 4W, ¥2W 5% carbon films 3¢ ea. NO
MINIMUMS. Cabinet assortments, 1% metal
films. Request details. Bulk pricing available. JR
INIgI.ISTFIIES 5834-C Swancreek, Toledo, OH
43614

MICROWAVE and other TV equipment. Catalog
20¢, manual $1. TROJAN ENTERPRISES, 2920
Shelby, Indianapolis, IN 46203

MICROWAVE TV units complete—1 year warran-
mﬁom IIEC, Box 3123, Tempe, AZ 85281.

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 PR
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

Spartan Electronics Inc.

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

Remote T.V. Converter
139.95 Ea.
4 & up 125.00

60 Channel
Wireless Control

Bcommodore Color-
,=m c“zn == Sound-
Graphics

(Y egRg)

25 Pin “D” Subminiature
Connectors

Solder Style

Male DB25P 2.69 Ea. Call for Qty.
Female DB25S 3.69 Ea. Pricing

Beckman 310 Digital
el Multimeter

&\':) 135 312" Digit LCD

- Instant Ohms
- 10 Amp Scale

Direqt _COnnect Modem
g‘m" vaNGhes 99,

Signalman MK2

Xcelite No. 99SM
54.95 Service Kit !

Refurbished -
Monitors 12’ diagonal

39.95

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 Bivd.,
Sarasota, FL 33577 (813) 953-5363

SURPLUS, Z80 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-
Blays .75¢. DPP SYSTEMS, INC., (206) 743-7975,

'O 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

PhilipsECG Transistors

ECG 102A 1.17Ea. ECG 128 1.37 Ea.

ECG 121 2.27 Ea. ECG 152 1.76 Ea.

ECG 123AP .86 Ea. ECG 159 1.11Ea.
Minimum Qty. (10) items

Elephant Floppy
Disks
Per Box 10 22.99

40 Channel VHF to UHF
Block Converter

28.95 Ea.
24954 & up

Discounts

(516)
499-9500  g.g 96

MonTh TuWF Sa

9:30-5
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risms2y  the first name in Counters !

9 DIGITS 600 MHz $129%

SPECIFICATIONS:

EPRICES

CT-90 wired, | yeaswarrasty  $129.95
CT-50 Kit %0 day parta wr
ranty 109.95
AC-| AC adapter 195
BP.| Nicad pack +AC
Adapeer Charptr

OV-1. Micro power Oven
ume base

External fime base inget

1295

The CT-90 is the most versatile, feature packed counter available for less mvity:
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, al10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal oven time base are available, The CT-90,

performance you can count on!

Resolutior

10.0
Display:
Time base:

Power. 815

WIRED

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)

Hz (600 MHz range)

9 digits 0.4" LED
Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven0.1 ppm 20-40°C

VAC @ 250 ma

7 DIGITS 525 MHz $992

_SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensitivity:

Resolutior 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)

Display:
Time base:
Power:

7 digits 0.4" LED

12 VAC @ 250 ma

Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz

WIRED

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 a
snap. The wide fi range bles you to ly 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

1.0 ppm TCXO 20-40°C

PRICES:

CT-70 wired, 1 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

JE 7 DIGITS 500 MHz $7

MINI-IDO wired, 1 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 pury that p most counter
functions at an unbelievable price. The MINE100 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 beat! Accurate measurements
can be made from 1 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.

9 95

WIRED

SPECIFICATIONS:

Range: 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolutionr 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C

5 VDC @ 200 ma

Display:

Time base:

8 DIGITS 600 MHz $159%

_SPECIFICATIONS:

20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz
Less than 25 mv to 150 MHz  with 8 digit precision. And, one of its best f is the Receive F
{"?’H‘i‘:g(}iiﬂ";"rzsgo MHz 5 4apter, which tumns the CT-50 into a digital readout for any receiver. The
10.0 Hz (600 MHz rswse} d is easily prog d for any and a simple connection to the
8 digits 0.4” LED 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

2.0 ppm 20-40°C
110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty!

WIRED

PRICES:
CT-50 wired, 1 year warranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-] wired and pre-program-
med (send copy of receiver
schematic)

119.95
14,95

29.95

DIGITAL MULTIMETER $99% .o

PRICES:

DM-700 wired, 1 year warranty
DM-700 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

$99.95

79.95
3.95

19.95
2.95

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 3%
digit, ¥ inch LED readout with automatic decimal placement, automatic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making it virtually goof-proofl The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

current

Input

Power.

Resistance:

impedance:
Accuracy

SPECIFICATIONS:
DC/AC volts: 100uV to | KV, 5 ranges
DC/AC

0.1uA to 2.0 Amps, 5 ranges

10 Megohms, DC/AC volts
0.1% basic DC volts
4'C cells

AUDIO SCALER

For high resolution audio measurements, multiplies

UPin frequency.
® Great for PL tones
@ Multiplies by 10 or 100
® 0.01 Hz resolution!
$29.95 Kit

rsnsa2y, 20230
2575 BAIRD RD. e PENFIELD, NY

$39.95 Wired

ACCESSORIES
Telescopic whip antenna- BNC plug
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.
=

PHONE ORDERS
CALL 716-586-3950

1595

3.95

i3S, i
14526

52 Orders under
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mwrance to o maximum af $10 Cvenearodd 15%. €O

COUNTER PREAMP

15.95 | For measuring extremely weak signals from 10 to 1,000
MH:. Small size, powered by plug transformer-included.
12.95| ‘o Flat 25 db gain

® BNC Connectors

® Great for sniffing RF with pick-up loop

$34.95 Kit  $44.95 Wired

Satnlocnon guoranteed - examine for 10 days il not pleased
nol form for refund Add §

for shipping
0. odd
$10 odd$1 50 NY ressdent add 7% rox

0.1 ohms to 20 Megohms, 6 ranges

2861 INNC
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MINI STEREO

(K

MICROPROCESS!

A/B0BOA SUPPORT DEVICES

OR

DATA ACQUISITION (CONTINUED)

COMPONENTS

UVS-11EL Replacemant Bulb

UVS-11E......

DACHSLC D/A Canverter {0.99% Lin.}

/1Koy Serlal Heyboard Encoder 195

ST

JEBK BK Linear Taper Pots 5
J5-100K 100K Linear TaperPots . . . .. ... $4.95
JVC-40 40K (2] Video Controller in casa . . . $4.95

e
_ [ S
ceusisg/wiplag

GRAB BAG
SPECIALS

EECO Roclm DIP Suflieh — "Hinl—Dlpm" 2400 Series
mm I'.lPhdulwnd mwdhlwkmd uum Umhuumlumlalm

sail-wiping contact
I N‘Sl\ihﬁhﬂ'ﬁ
PCB or gip sackel Dosatabls » Pesltive

ﬂmc‘ﬂnﬂ-ll“_

MUFFIN® FAN
Egmuc.buun.lmm selling

o T
. L card recogni
L‘:sx approved

115V, SO80Hz, 14 Watts, 105cim —
Ultrasonically closnsd & I:'ﬂld.

MU2A1 . .. .$9.95 ea.

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent ldjumhle positive and nega-
tive output g for each
of the suppli i ions

the user unlimited

for IC current voltage requirements. The supply can
also be used as a general all-purpose verisble power
supply.

FEATURES:
* Adjustable regulated power supplies,
pos. and neg 1.2VDC w 15VDC
* Power Output (each supply):
6VDC @ 600mA, 10VDC ® 760maA,
12VOC @ 500mA, and
15VDC® 176mA.
* Two, 3-tarminal adj. IC regulators

® Heat sink regulator cooling
* LED "on" indicator

* Printed Board Construction

* 120VAC Input

* Size: 3-1/2"w = 5-1/16"L x 2"H

JE215 Adj. Dual Power Supply Kit (asshown) . . $24.95

AMIFM RECEIVER 52 o, 3 |G iiscrisin o
WITH HEADPHQNB m: I!—D‘r::l;;m:ll‘ Driver 1a DACHEALCH B-anD/A CIHU: \“:'-!: ::: (0] 89
For Jm wm DPRM Clock Genatstor/Driver l-: n:gw" @it OVA Converter (6% Lll\:] ia
Skaters & Sports Evanis! |omm  Sywemcomotermusonvec  o% | DACIECN  ISONO/A Comari mmniing b | 39908 N m‘?‘ Bock - S
FEATURES: Lightweight headphones. Lefuright [o5c  7c: o el [P R i i 524 el L8 LN, nd O
il LY Epanded r
balance  control. Ful fidelity stereo sou AGHL [insims  Aremenoos Gom tiument B 30006 Above (3) 30001,3,5 as set $24.95/lot
tional black soft carrying case & shoulder sirap Beit |ores Provs; Cad I/ CORARE) et B La
clip (hands free) Oparates on 3AA calbatieres (ot 1o 733 Rl o % | s i
SRS Ak ~ S e = o
Modsl 2830 List Price$89.95 ....... $34.95 Jors  eroscnT controner nw £
SFEARERS oren Prog. Heysearn/Dhiptay Intertace :: e st 105 5
= e wd Stathc Mn 31
el i a4 Stathc R0y Low Power n
i Lng bt Satie Moey m
1.5 % .
(=l LY &1]! Latched Peripheral Driver L 5-1 :-‘:l‘l:“’:f:.: L e :‘.:
DPRIL Octal Latched Par|gharal Driver n WK Dynamic Bony (MAR2I0N-) L8
6800/5800 SUPPORT DEVICES —— K Ormase sns s
| MC 00 U L - .
Vitaar Smamenae o m i iy ocesss
! ﬂ ! u Mo Paripheral inter, Adapt (MCEN) a8
Pacts AD201 1.25 .99 | Pans SF-25016 1.391.25 JMcis | m::::":;::;mﬁ' el ume mu: K Cyrarmie s (UPDHNCY] S A
2%" Round — B Ohm 2V:" Square — 16 Ohm  Lucess Awynchrancut Comm, Adapter % w JH :&o:m ;lmaruuum 1.5 i&% HW :w:g % 08
.25 Watt (4" Leads) .25 Watt (4 mount. holes) Jmcess: Synehrancus Serisl Data Adanter & | HAMI -‘:n } ‘m < 20001 1:: w‘m \1wmmn.5 12V 1-?."": ‘mngg,
Size: 21" x 3" Large Ceramic Magnet [Mcue  teeeer ot MoDEM v |l et Omanie oaln | I EVDC 400mA (balt. charger)  §1.95
u Lu=" 400u01 Modulater FEX )
Sizo: 20" XXX fclEe | G e 13 | RESEN IS s 2E
MICROPROCESSOR CHIPS——— o 3 An m 13VEOH:  §Y0C o0mA 828
M (mC) CPU (MICIN)  (IMMH2) K K Akt 2
2 National Semiconductor é:;wn g:: (MICmRe4) [8hH2) s | A KUY Eraiania FAOM i% C 0 NN ECT“uO““ R S
TMEITH WK EPROM (4V, 18V, +11V)
.an ADC C.U_"-l' Slice (Com, Tamp. Grade) “‘ MIntel () T1 1K EPAOM (Singla +5V) " i
MPU w/Clock (K Bytes Mamory) ILI g"‘“’ L :‘:"‘.:oa:tw i bt ) ‘::
INm"‘ MPLU—- B (fMHZ) ¢
PRl s ] [ 1 EPROM (Hitachi HHEZRI, w38
= 200 PROM $IE
STATIC RAMS U SouTae e :3 ESOWM 3 PROW (Opan Colecion 13
MM2114N-2 4K (200NS) ... . .....vvenens $2.49 each | INswnN  CPU wiBatic Micro interpreter = ¥
B sazion a0 e ceu K3 3] [poornl ool oMbt 22| pBasp D-Subminiature Plug . . . . . . . $2.95
MM2114N-2L 4K NS ow POwBr ~r. 32,96 such | XMwwnil. T MPLE BY, — Civar 30 More PROMS Litted In Qur Catalos — DB25S D-Subminiature Socket . . . .. $3.50
a;:;g‘ ;ﬁﬂg}gﬂ 5] EJ'\ $4.95 each 73AN-1_30 Tune Musical MPU Chip .95 | ROM'S D20418-2 Serew Lock Hdwr, (2} DB25S/P 2/5.99
_______________ — B Charscter Qararater (Upper Cam) 98 | DRE1226 Cover for DB25P/S .
.95 SHIFT REGISTERS Y
ﬁﬁéﬁ‘s’;;':“ TUISI‘??DO iy $14.950ach M oun i oymamic # | 22 08 READ ONLY MEMORIES ——— aasane PG Edg (2214 "'"l
EACH EACH $1195.00101) o it Oynamic = . ; ug .
A DYNAMIC RAMS S o P e GRS s BNG b
MM4164N-20 B4K (200NS $14.950ach [Mwiean  ment oymmic e i54xkn? Alpha. ae um| UG17E/U UHF Adapter . . . .
MO MO Méid'lbi: ...... 32:95 ] e e e MICROPROCESSOR MANUALS —— ?Ez% B:§ ::,d A
MM5290N-2 16K (1 8 B L L e LEL | o . Crynamic ot v M apter .. ..
@ EACH mmm: nLu ]ml mmu prrprseetil oot . o Db im| PL258 UHF Plug .
MM5290N-4 16K (250NS) 4116 . ......... $1.950ach m""\,[w” Oawille anihoe [ SPECIAL FUNCTION UG260/U BNC Plug
i A Hecaan sttt i | Dsmcn  ounMosccxorveramn 1w UG1094/U  BNC Bulkhoad Recp.
“V Dual 13381t Statie Ex )
EPROM Erasing Campiijes s Saaem. B e ey . TRS-80
- DATA ACQUISITION N T e Bt Aot R 16K Conversion Kit
oo Mostek DC/DC Convert. 45V to 8V 296 | COPEIN Hm:wm:“r;m “-Oigit RAM 69 Expand ;[ r 4K TRS-80 System to 16K
yaves " "
:cu-u f:.f’;,fé‘:.‘.'ﬂ.ﬂ';f&m t: COPEIMN :lnl‘uw::r:llnr-:t.ru-om: RAM T comes complete with:
MCI6LE @it D/A Converter (DACISMLCN] 57 & Direct LED Orive w/N Buss int. . 0 ea. MM5230 (UPD416/41 1%:'( Dyn. Ram (*ns)
t5 o ELEPHONE /KEYBOARD CHIPS sclialm
= Erases 2708, 2716, 1702A, Um 52040, ete. % — TR$1§K2 *150ns
* Erass up 10 4 chips within 20 minutes. Hr g st | AV mesertory Duter 0% %] TRS-18K3 *200n:
of one inch. Contant Current Source 1w | Avsme CMOS Clack Ganarator im| TRS-16K4 *250ns
- Ml & fo.m linar slimi P Tamssrature Transgucer L | AveHR Fayboard Encoder (M kays) s
* Bulit-in safety lock to pravant UV expomirs. Ry e Lis | Hoswe eabaics Encedi d kit il KEYBOARDS
» Compact — only 7-5/8" x 2-7/8" x 2" Tamp, Cama. Prac. n! (Seem/cn S | Mo Keybourd Enceder (8 keys) i -
» Complete with holding tray for 4 chips ADCEINLCH BBt AJD Converter (1 L58) oy | msrsanen Push Bution Pulse Disler . =

Datanecﬂcs ?4-Katy Kayhoard

Uses EA 20134 Chip (Electronic’ Arrays). Size: 16%"L x 5% "W x

1-%87H. ‘White, black, biue, grey key caps. (No Data Sheet] —
.$29.95

Part No. KB354 ea.

Micro Switch 69-Key Keyboard
Uses AMI SW20IS0K Chip, Size: 18-M8"L x 5% "W x 1.58"H Matal
Frama. Light & dask grey key caps (No Dats Shoat)

Part No. KB69SD12-2 . ........ $19.95 ea.

Boschert Multl-\fn;éage Power Supply

FEATURES: Velta @ 25amps, 12VOC @ damps, & MVDC

LO.:‘*W out *l'v-, +12 & 24V out =5% &'w{
o“n.a . protection. 118 or Z0VAC Input.

Slre: 495" x :.w'x 15007

*Total average outpul shall m m:auﬂ 200 watts.

Ganeral Description: The * " Powsr ol
mlnm for mlu:.luuﬂ ul!h 11'r Advance Tml:unlﬁ:n“ u'l!ﬁ{

!rum el ru«l nr-lnn cl‘-
rInlIﬂ\H “ ] uu-ilﬂo:;‘:um“ aABe

mn mulmw fu mwnllnn Inta slectronic Iel h
ptr thraaded nut I‘ypﬂ fa mounllng
Specilication M\Nrmnl.l ln be

‘with ATC enc
Part No. 200-3010

— MANY OTHERS AVAILABLE » WRITE FOR INFORMATION

{Picture not shown but similar in construction to above)

c!m Reg. Powar Supply Kit (VDC, 1amp) . . $14.95

JEZ05 Adapter Bl'd 1o JE200) +5,59 & 212V, $12.95
JEZ210 Var. Pwr. Sply. Kit, 5-15VDC, to 1.5amp. $19.895
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o = 1 1 D] Hhaagtin plepy i ——
caM H-!_mm P as8 ::;:’ 3:.-',.-‘“_‘____ ;:
81T 100 I st U T b Bath 10 e s
caite Thaa & et e oy oy (00 shen § Mayl 109 T T nae™ Suantors, T, § atm, | M vt 194
DIODES oM 00 10
o Lt 2w et tpew e gtyae
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1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME —

(415) 592-8097

JEG00
Hexadecimal
Encoder Kit
FULL 8-BIT
LATCHED OUTPUT
18-KEY KEYBOARD

The JEGOOD K Kitp
hexadecimal digits produced from nquontill kw antries
to allow direct for 8-bit
or B-bit mamory circuits, Threa additionsl keys are pro-
ons with ons having a bistable
wutputs are latched and monitored
douts. Also included is a key entry strobe.
tched output for microprocessor
kays with ons being bistable
for all 19 keys.
9 LED readouts to verify entries. Easy interfacing with

16-pin IC Only +5VDC required
for operation. Size: 3K4"H x BK''W x 8X"D

..$99.95

EsmeTg HK (After assembled

il letu rld above]

JEBOO Kit B earaa Emante tno‘:uo) .$59.95

K19 19-Key Keyboard (Keyboard only) ... . $14.95
DTE-HK (case onty —1wHoau wan o) $44.9

CIRCLE 56 ON FREE INFORMATION CARD
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B. 6. MICRO

STATIC RAM
21L02-1KX1 250 n.s.

Low Profile

Low Power .............i.... a5 8 Pin
2114L-3 1KX4 300 n.s. AR
Low Power .... 2.758/17.95 (RS
HME116P-4-2KX8 + 5v-200 n.s. 16 Pin
CMOS Low Power 2716 18 Pin
Style PinOut _............. 11.50 20 Pin
TMM2016-2KX8 + 5v-NMOS g 2%l
i + By-| :
200 n.s. - 2716 Style Pin A
Gk, ST b ) 11.50 8/79.95 [ERLLL]

MK4104J-4 250NS Buy $10 Ge

4K x 1 STATIC 18 PIN CERAMIC
Computer Mig. Surplus. PRIME. Fully
Static. Easy o Use. Has Same Pin Out
as TMS4044, bul slightly different
timing. With Specs. (Mostek)

8 for 12.00 32 for 39.95
VERY LOW POWER!

DYNAMIC RAM

CPU

8039

5280N-5 (2107B-4 « TMS4060)

FREE CHOICE

MISCELLANEOUS
TR1602-UART same as

AYS-1013 ... oo 199 | 2708 1KXB450 n.s........
IME&402-+5v High speed 2TADS 1KXB 350 n.s. .....
4KX122PIn ........... 8/3.95 UART-AY5-1013 e
4027-4KX1-250 ns. ......... 1775 || pinjoub T T 200 [ e
AY3-8910-Sound Chip with 60 (Buy s month only,)_
4116-16KX1-300 n.s. ..... B/12.95 page data manual .......... 295 | 2716-1 2KXB+5v 350 8. .........000 995
825123-32X8 Tri State Bi polar 2772 4KXB 450 n.s. Intel Pin Out ... 9.95
4116-16KX1-200 n.s. ..... B/15.95 BROMUS . s e s 399 | 2532 4KXB 450 n.e. T PinOut .. ... 995
+ X . 4.916MHZ Baud Rate 2732A-3 4K x 8 350 n.s.
B AONICAR S o S 12 S TiR/T0.95 Crysialin 1.99 Intel Pin Oul Low Power .......... 12.95
1771 Single Density Floppy
V O LTAG E R EG U LATOH Disc Controller ............. 2.50 S AOAAMNZ CP
1791 Double Density FDC .... 29.95 LT LRSS P REE Rt 595
DMB&131 6 Bit Unified Bus LD rael e
Comparator ................. 2.99 | Seonsioio ... ...
8 Pin Dip Jumpers .......... 3/1.00 | zsooMA-DMA
LM323K-+5v-3A. To-3 825129 Tri State Bl Polar Conlroller ......
LAS 1412-+12v-3A To-3 Promm SPECIAL 2.59 | 28025 MHZ CPU

P. 0. Box 280298 Dallas, Texas 75228
(214) 271-554¢

Visa + MasterCard + American Express

SOCKETS

Solder LS125 i .
13/1.00 Ls02 24 | LS138 79 | LS244 99
10/1.00 LS04 24 | LS139 9 |LS245 195
8/1.00 LS05 24 | L8151 .79 | LsasT T8

Lso08 .24 | LS153 .79 | L5266 59

AR (S0 24 LS54 175 [Ls2e3 99
AR 1515 so |Lsis7 79 Ls2e0 99
GBS (500 24 |LS161 .99 [Ls283 175
QRN 1 s27 24 |Ls164 99 | Ls298 89
5/1.00 MIEXT] 24 |LS166 99 | LS367 .79
t 51.00 LS32 .36 |LS175 .89 |LS368 .79
Ls42 .49 |LS181 199 |Ls3a7a .99

LS74 A4 | LS192 B9 | LS374 149

Ls85 .95 |LS193 .89 | LS375s 1.19

LS86 .38 | LS221 1.0 | LS37T7T 149

7'95 LS90 69 | LS240 99 | LS390 1.19

ok Ls109 39 | Ls2a1 99 | LS393 1.19

s L5242

1702A 256X8 1 us

ON CMOS-8080 - BIT SLICE - 'I'TL 7

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

ORDER No. 171AE047

ROUTE 9N,
PLATTSBURGH, N.Y. 12901
Tel.: (518) 561-8700.

MICRO-
VIDEO Il

* Micro-Wave Parabolic Antenna
=26 D B Gain

* Advanced Down Converter

* Power Supply included

* Low-Loss Coaxial Cables

* Complete - Ready To Install

VIDEO RESEARCH
P.O. Box 19462
Louisville, KY 40219
For Order Only (800) 626-5533
For Information (502) 969-4127

$169.95

Cable TV, Equipment and Complets Sate!lie Systems in Stock
Send $2 00 For Complete Calalog

REMOTE CONTROL
TV TUNER

$110.00.-

REMOTE TV
wlromsco"a“ﬁtﬁgo trol
mChmn:hm e

139.95.. 125.00..

36 CHANNEL UP
CONVERTER FOR TV
& VTR Cable VHF to UHF
Model V5736

1006 $20.95 00
L2

VIDEO SWITCHER

Model V 4801 $29.95 ea

0 Flipaswitch 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

COAXIALSWITCHINGFOR /4y &
ETTE

TV VIDEO CASS
$6.95..

RECORDERS
Model AB-S?O
3-position coax|

COAX AB SWITCHES

Model AB-27 $2.953a

@ |mput: 75 ohm. @ Qutput: 75 chm.

Model AB-28 sz-gsea. Model AB-29 32-95

® Input: 75 ochm. ® Input: 75 & 300 ohm.
® Output: 300 ochm.'

ANTENNA/CABLE TV
SWITCH
Model AB-400

SIO 95..

guTFgPTNCABLE TV
Model AB-410 $9.95ea

@ Switches from cable to antenna
system instantly. ® Accepts 75 or
300 ohm imputs.

COAXIAL SWITCH

Model DCS-A/B $795
A versatile product, with a

nge of consumer and
Mﬁ%awlications.

TV GAME SWITCH

Modetv 450 92.95

300 ohm in and out with
RCA plug.

N.Y. State

ADD FOR SHIPPING AND INSURANC
to $250.00 ... 4.

ming feature torecord TV
programs while you're away.
D VIDEO CONTROL CENTER
) ModelV 4802 339.95 ea P
=z Provides remote control access of
o all your Video, TV or Cable imputs [’
IG—: to your TV set or Big Screen
O from one convenient location by
ﬂ merely flipping a switch.
i
o
e
sy 855 Conklin St.Farmingdale, N.Y. 11735
116

VHF/FM AMPLIFIERS
Model 7002 $9.959a

® All solid state signal amplifier & _
boosts weak signals. For 2 sets.

Model 7004 312 95 ea

@ For up to 4 sets @ Signal gain 3 dB

’_,W

DISTRIBUTION
AMPLIFIER VHF/UHF FM

Mool badss 929,95 ..

L] Desngned for TV/VCR
multiple-set installations.

QUICK CONNECT “F" _.__(@®

PLUG & BALUN Sa s

ModelV 400 1 -509&1

10312, QUICK CONNECT
“F” PLUG RG 55U

QUICK CONNECT

MF,DdEIV'403 75 $2 5033_

10 for $6.00

For 75 ohm cable.
No wiring necessary.

VHF/UHF MATCHING TRANSFORMERS

Model MT-1 $.75ea. f-—-:—

L%:%Lﬁ%%sw h
onm

Model MT-2 $1 10c.
10 for $9.00

matching unit. Miniature
:i;g bc:mpletely shielded

Completely plastic molded
construction for weather-

for reduction
of direct pick-up. P
proofing. Supplied with
mbber%oo

L1 (800) 645-9518

in N.Y. State call (516)752-0050

FHEE




DIGI-KEY

CORPORATION

800-346-5 'I 44

Hi. Call 218.681.667
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Frem 2 to 15 Amp Capacity * .57 LCD Dinplary
Included in All Orders
CW INDUSTRY SWITCHES
SJ‘S' OPOT, SPDT, APOT, OP-3Pos, '24.95
IPos, DP-4Pos, 3POT, 3P-IPoa, MATNIPE Stk foe MA RN f 288
SPOT Speing Ratuen MAVNIIE A IATEM, MAPETIC, & AL bastary babder
== \
o ROBINSON NUGENT glac
iy Imulaton Duplacemsnt Type Connecion
ez b Ribbon Cabde, DIP, PCH, Card Edge
E B Seck
THE "PROGRAMMABLE"
CLOCK MODULES
DIGHKEY Stocks Most A.P. Products
b e e e e
DIGI-KEY Volume Discount
Compars th Dissuat

Add 32,00 ¢ 0.00-5 99.99
Add 30.75 % 100.00-%2459.99

$100.00 & Up No Charge $1000.00 & Up
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FUJITECH aubio KiTs

LATEST AUDIO TECHNOLOGY
FROM JAPAN

|

DR

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
* Qutput 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
) H%\ Efficiency Fluid Convection Cooling
* THD under 0.007%

KIT ONLY
$299.00

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 *0.2 dB
Maximum Phono Input
MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)
* Built-in Headphone amplifier
Relay Output Muting

L T S ST

KIT ONLY
$349.00

A
Sl
"

9

$349.00

Your own satellite
TV system for*2,586."°

10 FT. PARABOLIC

What the system will do:

‘You can receive up to 80 channels of T.V. direct from sat-
ellites to your home receiver. Movies, sporting events,
raligious programs, other T.V. stations, and much more.

‘What the system Includes:

1. 10 ft. '] dish made of ref matal bond
with fiberglass. Weather-resistant and virtually mainten.
ance-free. Dish comes in 4 sections.

2. Single pedestal heavy duty polar mount for extra

gth and i licity; oasy llite to
satellite adjustment.

3. Four pole rotator mount for more stability, square
lube legs and rotator included.

4. All aluminum LNA mount and horn holder for ac-
curate alming of LNA, All aluminum, weather-proof LNA
cover,

5. Drake ESR-24 Recelver or Auto-Tech Recelver. Your
cholice. Down converter located at the dish.

8. Amplica or Avantek LNA 120°,

7. Chapparel Feed Horn for unsurpassed quality.

8. 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

=

mmm CALIFORNIA COMPUTER SYSTEMS

$100
2032 32K STATIC RAM A& T,
200NSECHE e Aty et o0 29,00
2116 16K STATIC RAMA & T
200 NSEC'. .. .. o) E e e S ]I
2065 64K DYNAMIC RAMA&T. .. ... .. .. .. .. 8548.85
2200 S-100 MAIN FRAMA&T .. ... ... $379.95

2422 FLOPPY DISC WITH CP/M 22™ ... ... ... $329.95

2802 6502 PROCESSORA & T.. .. 528295
2010AZBOCPUAGT.. ... ... $249.95
2TI0A4 SERIAL1/OA&T. .............. .. $291.95

2718A 2 SERIAL 2 PARALLELAGT. ... .. ... $305.95

2720A 4 PARALLELA&T. ... .... ... .... $214.95
PROTO BOARDS WW . .. .. ...+$39.95
APPLE PRODUCTS
TIN4A 12K ROM/PROM. . ... ... ....... - $68.50
T424A CALENDAR/CLOCK. ... .. ...........,.. 810685
T440A PROGRAMMABLE TIMER. ... ............ $98.50
T4TOA A TO O CONVERTER .................. 810595
T490A GPIB (IE 488) INTERFACE. .. ..... ... ..826595
TT10A ASYNC SERIAL. . ... ............ - $125.95
TII2A SYNC'SERIAL: ..o v o.n i caiiilcin .. 2 $153.95
T720A PARALLEL STANDARD. .. .. ... 898.95
77208 PARALLEL CENTRONICS. . . i .$98.95
T811B ARITHMETIC PROCESSOR W/DISC. . ... . $342.95
7811C ARITHMETIC PROCESSOR W/ROM. . $342.95
7500A WW BOARD. .. ... : 822,95
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 .................864.25
2640 CP/M™BACKGROUND PRINT UTILITY. .. .. .. $4295

OTHER CCS PRODUCTS ARE AVAILABLE.
CALL FOR PRICE.

=
a9 WICROCOMPUTER PRODUCTS
$100 PRODUCTS

CBIA 8080 PROCESSORPCBD . ................ $32.95

KIS e e 81 66.95] PA: BTl S $215.95

CB-2 280 PROCESSOR BOARD.

KT et .$198.95 A&T .. .. $269.95

VBIC 64 x 16 VIDEQ, PCBD........ ... ... $3295

KIT barelaie a9 0395 AT 919995

VB2 64 x 16 VIDEO,PCBD .......... ......... $32.95

KT 817595, A&T $234.95

VB3 80 CHARACTER VIDEC 4MHZ

KIT s 504095 CANEETE .. $425.95

UPGRADE RAMS FORVB-3 ............ $42.00

104 2 PARALLEL, 2 SERIAL, PCBD ... ... .. $32.95

KIT oo e s e . 518595, A&T, ..\, $194.95

PB-1 2708, 2716 PROGRAMMER BOARD.

K| Toa e §135.95, A&T $18595

MB-10 16K STATIC RAM

Kileriiss ... 520995 A&T .. $339.95
APPLE PRODUCTS

A488 IEEE 488 INTERFACE . .. .- $399.95

A0 SERIAL/PARALLEL INTERFACE

L st oA G T A A Y e e $155.95

ASID SERIAL I/0

L L e e e et AR SR S SO T $97.95

API0 PARALLEL 10 W/0 CABLES

A s ctm e o PR B 00T OG0 $87.95

OTHER S5M PRODUCTS ARE AVAILABLE.
CALL FOR PRICES.

MIKOS

MONDAY-FRIDAY, B:00 TO 12:00, 1:00 TO 5:30
THURSDAYS, 8,00 TO 8:00 P.M.

(415) 728-9121
P.O. BOX 955 ® EL GRANADA, CA 94018
PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST

JUNE SPECIAL SALE
ON PREPAID ORDERS

{CHARGE CARDS, C.0.0. OR P.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/0 MAPPED
SIMULATES INTELLIGENT TERMINAL

PCBD.......... $36.95, KIT.......... $230.95
R BT e o e s el e rote o $299.95
74 LS' SERIES PRIME PARTS

EA 5 FOR EA 5FOR EA 5 FOR

LS00 25 1.23
Lsp2 25 1.23
LS04 25 1.23
LSos .25 1.23
LSo8 .35 1.66
LS10 .25 1.23
LS13 45 2.14
LS14 .99 450

L5132 .75 3.56
L5136 .50 2.38
LS138 .75 3.56
LS138 .75 3.56
L8145 1.20 570
L8147 249 -

L5148 135 -

L8151 .75 3.56
L5153 .75 .3.56
L5155 .80 4.28
L5156 .90 428
LS157 .75 3.56
L5158 .75 3.56
L5160 .80 4.28
LS161 .85 4.51
L5162 .85 4.51
L5183 .95 4.51
L5164 85 4.51
LS166 1.75 B8.31
L5173 .80 3.80
LS174 95 451

LS197 .85 4.04
L5221 1.15 546
LS240 1.80 8.55
L5243 1.75 8.31
L5244 1.75 8.31
LS245 215 -

LS251 1.00 4.75
LS257 .85 4.04
LS258 .B5 4.04
LS260 65 -

LS266 .46 219
LS279 .50 238

LS378 1.18 561

LSg2 60 285 L8175 .95 4.51 LseZ0 225
LSe3 60 285 LS190 1.00 4.75 L5626 2.25
LS122 45 214 L5191 1.00 475 L8629 1.44
LS123 .95 450 L5192 .85 4.04 L8682 3.20
L5125 .80 4.28 L8183 .85 4.51 L5683 2.30
L5126 .75 3.56 LS186 .B5 4.04 Lsesa 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 nismber, interbank number. expwation date
and sign your codes. Approx. postage doed. Orders with check or money order will
be sent post paid in US|l you are not a regular customer. please use charge. cashier'’s
check or postal money order. Otherwise there will be a two-week delay for checks 1o
clear, Calil. residents add 6% tax. Money back 30-day guaraniee. We cannal accepl
relurned IC's that have been solderea to. Prices subject to change withoul notice. $20
misimam order. $2.00 sarvice chorge on erders less Than $20.00,

CIRCLE 68 ON FREE INFORMATION CARD



16K Apple Ramcard

LIST 195
ACP

74

@ Full 1 year warranty

@ Top quality — gold fingers

® Expand Apple |l 48K to 84K
® Compatible with Z-80 Softcard™
o Allows system to run with CP/M™, PASCAL,
DOS3.3,COBAL, Visicale, etc.
@ Supplied with extra 16K RAM & has (2) LED's

32K STATIC RAM

2 or4 MAz
Expandable

Uses
2114l's

18K 4 MHz Kit
16K 4 MHz AST
32K 4 MHz Kit
® 32K 4 MHz AAT
BARE BOARD 3095
BareBdw/allparts lessmem. §9.95

BARE BOARDS

5-100 Sound Board $34.05

CPU 34.95
32K Static RAM (2114) 3495
24.95
34.95

B
S5100(AY5-2910) Sound Board
Apple Sound Board

Aarj:lec RF Modulator
e for
| ﬁ CO;.OR

B/W

5605
805

P/N 1082 Channel 3 or 4
P/N 4161 UHF Channel 33

MOSTEK risis
29¢..

ntouv—nticad to mmn
Same as MK4027 sxcept 1mS
refresh. MKA4015 4Kx1 RAM.

UV “EPROM”
ERASER
Model

UVs-11E
879 85

Model -52T 3325‘00

PMI “Super Beta™
LOW POWER
AMPLIFIER
INTERNALLY

COMPENSATED
P/NOP12GJ
Voffset = 1.0 mV

Ibins = 5.0mA
Gain = 40V/mV
(quantity limited)

16K Memory
Expansion Kits
for Apple/TRS-80

8 pos 4118 18K $1 2.95

200/260n3
CALL FOR VOLUME PRICING

4K STATIC RAM
ELL-OFF
10/$9.90

Same as TMS4044
but designed specifically
for Z-80 based systems. This
Is a fullapec 4Kx1 RAM, 45005,
Order P/N Zilog 61044 while supply lnsts.

Specity computer
“D” SUB CONNECTORS

Mig. AMP,
Specily 25 or 37 pins.

eoar $2.50 pe2s $1.95

Zilog
Z8 CPU
with
TINY
BASIC
Debugprog.  $49.85
Plus 6132 companion
quasi-staticRAM  20.95

“BLINKER" L=0s e

BLINKER ﬂ‘mmmm
®) | ready to wear. (2"x2").

O [| ol at Nieman Marcus

for 63.95. ACP $48.95

yollow, green LED's

|

O o

Stepper Motor
USED IN
we¥ DATA
PRODUCTS
PRINTER

$19.95 ca.

12 VOLT
BUZZER/HORN

2' DIAMETER
ALL METAL

2/$1.99

CONNECTORS

nnasnbasnns

—

DB25P (RS232)
DB25S Female

Hood

Set with Hood, Sale

22/44 5/T, KIM

43/88 8/T, MOT

50/100 S-100 Connector W/W
50/100 5-100 Connector S/T

B118/2018 §7.05
B2e4-84K 850
41162 189
#1162 81295
2101 ]
2102

21L02-2
21L02-4

.50
B257 9.50

2732 (AKxE) TS
271e2s10,6v

(2Kx8)
TMS2718, 5V, 12V

i Z80-510

MOS PROMS
WBABNTS 36395
1205

785
1795

2758, BV, (450n5) as0

2513001 (V) Upper 4950
213005 (S Lower 1095
2512-A0MD (5V) Lower 1495
MCLISET 10 ASCI Shifted 1295
MCMBS740 Math Symbol 1195
MCMBETE0 1345

DACO)
0ACT00

2708 (450n5) $5.75

8004 Funuon Qensrator

MCAD VD
L5868 Voo
XR2206

177101 I & Mooy 2495
1781 Dusl Flappy
1791-01 Dual Flopey

BTO1 10 bt Bimary
T8 TS

TH00 Vit 13 Fooq G,
750 % Digit BCO
HAORLS § bt
1400LS 8 b1t

DACDI Dis A

TRI8A20 (5, 129
AYSTOT3 [V, 129

ATSIOAAIBT2 (5-14)
ATSIDISAIRED (5

L
2380 USAT
16718 Astres
Mt
o
WOIM1
COMS018

w5350
AYS-2176
AYS-300
MUST4OANL

LOW PROFILE

-
=
m
>
X

D Bt G =&
B3iBhieuhERUEREER

BRaReRRRkikE
et vt el d e dratetred il ol

,_____
§52RboREL88R2E

3R RERBER

1]
o
Wit

£t btk ok ok 3 G i b
wo

8858
288

BBRENBENEIRE

BERSS5BEBEB2RERHS!

o

ENERBES T
e BIEITIEIE
SR coossesss

BzRBREINRY

2 Position
4 Poaition
5 Position
6 Posltion

$ 0
1.19
129
135

MUFFIN® FAN

The dependable, low
cost, largest selling fan

& 488" 8q x1.50" deep,

Weight - 17 oz,

«* $0.500.

GE D43C3
PhP

power
HFE = 40-120
VCEO =20
IC=3A
8,000 pcs avallable

69C ea.

Full ASGII
Encoded Keyhoards

TG M1 28-Character, 58-Key
Typewritte

VP-806 Async serlal cutput. Reg. $89.00

AcP SALE ... $69.95

SUPER IC CLOSEOUT SPECIALS

LM733CN
MC1414

2NB121

BIG 2652
745287
2758
T4173/BTI0
ZB0A CPU

/51.00
385
1.85

285
5109

BT00AD 2/16.65

“CTPM mm of Digital Research. lnulu trademark of Apple Computer,

800-854-8230

910-595-1565

CIRCLE 65 ON FREE INFORMATION CARD

Retail: 1310BE. Edinger, Santa Ana CA
[714) 558-8813

542 W. Trimble, San Jose, CA
(408] 946-7010

Mail Order: P.0. Box 17329 Irvine, CA 82713

82705

85131
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RADIO-ELECTRONICS

-
[~

r LOW TIM DC STEREO

PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a frequency
response from OHz-100KHz + 0.54B! 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.LM. 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 @ (.5A.

ONLY $44.50

Klormer

$4.50 ea.

NEW MARK III
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display panel!l!
This Mark lIl LED level indicator is a new design PC board
with an arc-shape 4 colors LED display (change color from
red, yellow, green and the peak output indicated by rose).
The power range is very large from —30dB to +5dB. The
Mark Il 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.LM. stereo pre-amp.
Specifications:
® Dutput power: 100W EMS into 8-chm

125W RMS into 4-ohm
® Frequency response: 10Hz-100KHz
@ TH.D. less than 0.008%
® S/N ratio: better than 80dB
® [nput sensitivity: [V 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 cutput indicating.
Power supply is 6 12V D.C. with THG on board input

sensitivity contrals. This unit can work with any amplifier
from 1W to 200W!

Kit includes 70 pes. driver transistors, 38 pcs. matched 4-
color LED. all other electronic components, PC board and
front panel.

MARK IV KIT
$31.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

All solid state circuitry with high efficiency power transistor
25D388 and LC. voltage regulator MC1733. Output
voltage can be adjusted from 0-30V at 1 amp current
limited or 0-15V at 2 amp cumrent 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 ~ 15V D.C. 2 amp

MODEL TR 88B 0~ 30V D.C. 1 amp

$59.50 PER KIT

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX
Specifications: ® 50 watts RMStotal (256W +
25W)
® Frequency Resppnse: LS
0.5dB. 20Hz ~ 20KHz
o THD.: 0.2% at full rated
output
@ nput impedance: 20K chms
® Crosstalk: Betterthan 90dB

Model V-Amp 500 ® Sensitivity: 1.5V for full

REG. PRICE rated output
J $119.00 EACH @ 5/N Ratio: Greater than 95dB
OURSPECIALPRICE @ Speaker Load: 2~8 ohms
$55.00 EACH @ Voltage Supphy: 9~18VD.C.

MARK V 15 STEPS LED
POWER OUTPUTINDICATORKIT
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 CH KIT

REGULATED DUAL VOLTAGE

SUPPLY KIT

Fairchild 78MG and 79MG woltage regulator [.C. Kit

: includes all electronic parts,

p sinks and P.C. board.
$12.50 PER KIT
0-30V D.C. REGULATED

Uses UA723 and ZN3055 Power TR
AMP. Complete with PC board and all
electronic parts, Tranformer for Power

+ 4~ 30V DC 800 MA adjustable, fully regulated by
filter capacitors. 1.C., heat
POWER SUPPLY KIT
output can be adjusted from 0-30V, 2
Supply. 2 AMP 24V x 2 $9.50

0-30 Power Supply
$10.50 each

“FISHER” 30 WATT STEREO AMP
MAIN AMP (15W x 2)
Kit includes 2 pes. Fisher PA 301
4 Hybrid IC all electronic parts with PC
Board. Power supply = 16V DC {not
included). Power band with (KF 1% +
3dB). Voltage gain 33dB. 20Hz-20KHz.

Super Buy
Only $18.50

5W AUDIO AMP KIT
2 LM 380 with Volume Control

“HII.I Power Supply 6 18V DC
ONLY
$6.00 EACH

2 WATT AUDIO AMP
Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9+
15V D.C. measures only 2" x 3%", making it good for

- e

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: (TO0Hz:7KiHz = 4:1 SMPTE
Method) Less than 0.03%
® Frequency Response; Owverall 10Hz ~ 100KHz
+0.5dB, —1dB.
® RIAA Curve Deviation:
(30Hz ~ 15KHz)
® Channel separation (at rated output 1KHz)
® Phono, Tuner. Aux and Tape Monitor better than 70dB.
® [nputsensitivity and impedance (1KHz for rated output)
Phono: 2MV 47K chms 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.

{Phono) +0.2dB. —0.2dB

MODEL TA-2500
$119.00 PER KIT

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. TH.D. of less than 0.1% between 100 Hz and
10KHz at full power. (30 Watls + BUWaﬂs luaded by 3"']

EXCELLENT
PRICE!
MODEL 001-0034
Transformer (Optional
$29.50 PER KIT
$10.50 EACH

applications. Comes
with hook up data.
1 WATT AUDIO AMP /
All parts are pre-assembled on a mini PC
Board. Supply Voltage 649V D.C
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt offwhen circuitis shorted
or over load to protect your
amplifier as well as your speak-
ers. A must for OCL circuits.

KIT FORM $8.75 EA.

AV, FORMULA INTERNATIONAL INC.
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200 WATTS CLASS ‘A’ STEREO POWER
AMP KIT TA-2600 (WITH LED POWER
LEVEL DISPLAY AND RACK MOUNT
TYPE CABINET)

TA-26(0) Is a kit that combines two sets of TA-1000 class A
power amplifiers that can give you 100 watts of irue 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 duw transformer

Specifications:

* Power Level Display: Electronic LED type, 12 LED per
channel from — 18 dB 1o 0 dB with Peak Hold memory

* Power Amplifier: Output power 100 Watis per channel
inte 8 Ohm load: 125 Watts inta 4 Ohm load Total
Music power output 250 Watts Max

* Frequency Response: 10 Hz to 100 KHz

+ Total Harmonic Distortion; Less than 0.008% at full power

* Signal/ Moise Ratio; better than 80 dB

* Input Sensitivity: 1V Max

MODEL TA-2600

$285.00 FuLLy
$225.00 KIT FORM

ASSEMBLED



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 LC. Socket Set $2.00
LM 380 $2.00 Matching Transformer $1.40

Sanyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $1250 {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 afree predrilled P.C. board
and instructions at no charge!

DIGITAL TIMER/CLOCK
® 24 Hour preset time to turn on or off
® 12 Hour green 0.5" display for time
® operated on 12~ 16V AC.
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

{ i CRYSTAL
No FCC |
i reqfir:dc,nse CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM
MICROPHONE Transmitter; FET mic for flat 30
(TRANSMITTER) C 1 S
AVAILABLE ] ~ 18 KHz response extra con

trolled 49MHz AM Band for drift-
free performance. 100 MW
output (range approx. Y mile)
for reliable long range

AT$28.00 EACH

SANYO UHF VARACTOH TUNER
For UHF CH 14

Tuning voltage +1V~ 428V D.C lnput impedance 75
OHM. LF. band width 7 ~ 16 MHz: Noise figure 11.5dB
MAX. Size 29" x 134" x 34" Supply voltage 15V D.C.
Sound LF. = 58.0 MHz.

o Video LF. = 62.5 MHz.

,r—-____i_‘_ ____'-‘: +9

Tuner is the most important part for the circuit, Don't let
those $19.00 tuners fool vou!

All units are brand new
from Sanyo

MODEL 115-B-405A
$35.00 EACH

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially deslgned for UHF Channels
(14-83). After installed this unit (b t input
cable and the UHF tuner) will have a mln:mum 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
114" x 1*. Supply voitage is 15 VDC

* NEW ITEM *
MODEL 001-0076

$12.50 EACH

transmission. Powered by
a 9V radio battery (in-
cluded)

Receiver: Extra controlled
locks on 49MHz trans-
mitter signal.
With on panel
MURA WMS-49 VU  meter
monitors the signal strength from the microphone. Stan-
dard phone jackoutlet connectionto a P.A. orother phone
input. 9V battery included. This professional set is ideal for
on stage, in field, church, in house or outdoor use.

|

SUPER FM WIRELESS MIC KIT—
MARK III

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBALL
AND JAI-ALAL
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 price for these games were $39.50
each) OUR PRICE ONLY $6.50 EACH

TENNIS

JAI-ALA]

PART #57456

HOCKEY 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

This new designed circuituses 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

13 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.

FMC-105 $11.50 PER KIT

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 requlations. Elementis

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA
Q MJ2955 PNP150 WattsBV=60V $3.50
~ 2N3055 NPN 1LC=15A per pair
e

All above parts guaranteed 1o be prime and come with
data sheets.

MJE2955 PNP90 Watts BV=60V  $3.00
MJE3055 NPN LC=10 A per pair

MJ15003 NPN250 Watts BV=140 V' $12.00
MJ15004 PNP LC=20 A per pair

built in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FMradio. signal can be heard anywhere on a one-acre lot.
Sound quality was judged “very good.”

MODEL WEM-36 $16.50 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

ELECTRONIC PIN BALL MACHINE

That sounds and plays like the
real thing, All units are brand
Ay u new butwithoutthe case. Func-
¥ tions of the game include
double flipper control, kicker
control. 1-4 players. 3 speed
ball contrel, tilt switch, auto-
matic score. extra bonus cave
and many more. All solid state
with LED panel. ne moving
parts. Requires 9V battery to
operate. speaker notincluded.

A perfect gift for yourself or friends.

sPeECIAL $8.99 EacH  SPEAKER $1.25 EACH

MUFFIN FANS FOR EQUIPMENT COOLING
These fansare 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
411/16".

MODEL MF505

$9.50 EacH

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 be used as a door charm. an
audible indicator and for many other sound projects. The
special custorn made LC. Is pre programmed with 4
musical tunes. Kit comes with a nice looking plastic case.
pre-drilled P.C, board. velume control, special sound 1.C.
speakers and all electronic components and instructions
Ideal for home or school projects

A BUY
NOW!

SPECIAL
PRICE!
ONLY
$15.50 PERKIT

MODEL FIH-3000

FLUORESCENT LIGHT DR]VER KIT

V DC POWERED
LJghis up 8~-15 Watt Fluo-
rescent Light Tubes. Ideal
for camper, outdoor, auto
or boat. Kit includes high
voltage coll. power transistor.
heat sink. all other electronic
parts and PC Board. light
tube not included!

$6.50 Per Kit

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

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Never worry about battery. EXCLUSIVE!$3.95 ea.
because it has none! Easy to 7

carry in pocket and handy to
use. |deal for emergency light
It generates its own electricity P,
by squeezing grip lever Put

one in your car, boat. camper

or home. You may need it

some time! T Model F-179

for TV, garage door. alarm system or counter. Unit

operates by 9-12 DC sl. 5.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 |.C_and
12V relay

$5.50 each

AV, FORMULA INTERNATIONAI. INC.
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HOBBYISTS & EDUCATORS

\ for your FREE 1982

PPG Electronics

Projecis

\ Handbook/

Handbook with >, catalos.
48 SUPER exciting
low cost, electronic

| projects. (Some projects.

as low as $2.50).

EACH PROJECT
is shown with:

low cost
kits.

8| RoBor BLINKER 3-CHANNEL COLOR ORGAN

S &I

r DIGITAL SLOT MACHINE COMBINATION LOCK

|| Also available, complete
Il 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

',‘!I institutions. We are oftenng these exciting

|I IS throunh electronics stores acrnss the
o (1ation

Contact us immediately for your Dealer's

Free Information Package. Find out how you

can get started in this exciting and fast

YOURFREEHANDBOOKANDTHE NAME
OF THE DEALER NEAREST YOU

| Toll-Free 1 (800) 453-1708
)| Utah residents 1 (801) 628-3627

PPG Electronics Co., Inc.
791 Red Rock Road,
b St. George, Utah, 84770

al Prices For Educators
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RADIO-ELECTRONICS

The atfordable

Model 101, .

HITECH KITS

EDUCATIONAL IN NATURE FUN TO BUILD AND USE

LCD Multimeter

LCD Multimaeter. High acouracy 18

range |arge 3% digit OMM with diode test. suto
polarity and LO Batt. indicator. Fully Assembled.

.. 569.96 9V Battery ....50.95

0-50¥ 3A Regulated

power on indicator,
HKIT-503

Adjustable Power Supply
With cverload protection and LED
Azzem $28 50

Kit 52450

30W Single Channel Power Amp.

Compact power amp. with volume, treble
and base control. Excellent for boosting the
power of your porable radio, or cassette.
Connect to your TV audio and experience the
real sound of your TV program.

HKIT-300

Aszsm §21.96 Kit$16.95

auto shut-off feature.
HKIT-47A

Programmable Music Door-bell
Elactronic door-ball that has 9 programmable tones.
Uses CMOS lor low power consumption and has

Assm 518,50
Kit $12.50
{9V Batr. $0.95)

Universal Counter counts up
to 80 MHz and 10 million

Transformers for Kits
S—t— HEIT-83A $7.50 HKIT-300 $10.50
HEIT-88A $595 HKIT-503 $12.80
7 Digit
Universal Counter |0-35V1.5A Quality Power Supply

Provides 4 ranges of current limiting up to
1.5A. Uses precision regulstion snd power

avents. 7 large 0.5 digits. Lirieiona re Aserm 924.50
Crystal time base. High per- AR Kit $19.50
formance.

HKIT-88A kit s49.50 | 32.768 MHz Xial... ... .. $2.50

Function Generator

Generates triangle. square or sine

testing sudic amps.  Azsm $35.50
HKIT-66 Kit $29.50

To Order,

Phone

Special &

wave. 1 Hz to 100 KHz. |deal for

We also stock a full line of TTL.
CMOS, Linear and other compo-
nonts. Please come and see us.

Kits do not include xformar/batt./case

sond check or monoy order to;

Hitech Electronics

4425 W. Sepulveda Bivd., Torrance CA 90505

Orders: (213) 371-2160

VISA and M/C welcomed. Minimum Order $5.00
Shipping and Handling $2.00. CA residant ackd 6% tax.

PLEASE VISIT OUR STORE. Open 10:00-6:00 Mon. thru Sat.
— =

Desler incuicies invi
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sasss

THVAC vm:.mu L&G‘T
Biant liashes of light Operates lrem sia
THVAC Pokabie thewtands

B incars xd

POPULAR ITEMS
GREEN NEONS {same as NEZ but
glows bright green)
C4551 09100

¥ 750ma SOLAR CELL
sy 5350

3.6Y 100ma NICAD (removed from
New equipment)

C4665 52.50

KESTER G0/40 PC SOLDER 6 ft. codl
Cads6  51.00

C10681 SCR 200V 4A

Caazs .1

100WS ROUND FLASHTUBE
CAbBS  57.55

CIRCLE 81 ON FREE INFORMATION CARD

LED STERED POWER METER KIT

Features atiractive “moving”* jumba
LED dusplay with 20 LEDS (10 per
channel) indi-

leads. Can be used
with any amplifier from 1 to 200
walts, Size. 2%° x 64" Requires 2
SVDC at 500 ma

4662 517.95

DUAL VOLTAGE POWER SUPPLY KIT
Powar supply for above kit. Output
& 8 VOC at 500 ma-input 120 VAC
= Size T x 20"
CABEI 35.95

(602) 266-9758 (602) 266-9758
A ELEc
oWN TQO

\b
q" SURPLUS "'lo
Wholesale - Retall - 5

Electronic Parts

6835 N. 16th Street ® Phoenix, AZ85016
818 W. Broadway @ Tempe, AZ

3 0N
S

DIGITAL ALARM CLOCKS
AS IS
WARRANTY RETURNS
$2.45

SPECIAL LIMITED QUANTITY
* GANG PUSH BUTTON SWITCH
*6-D.PD.T.

*2-4PD.T.

* RED INDICATOR FOR ON POSITION

PULSE RATE
INDICATORS
USED FOR
HEART MONITORS
100% Functional

195

Includes: * MC 14584
* §” LCD Readout *LM32 YN
*ICL 7106 CPL A-D * TLO64 CN
Decoder Driver * Piezo Buzeer
* MC 14016 * 8 V. Batt. Clip
* MC 14013 * Misc. Elect. Components

NEW PLASTIC CASE  Made for Heart Monitor
above.

$1.55

Includes:
* 9 V. Batt. Holder
* Front Bezel

Excellent for Frequency
Counter.

TELEPHONE
PUSH BUTTON
KEY PAD

$5.95

(w) Encoder &
Tone Generator

MICRO WAVE DOWN
CONVERTER KIT (HMR Il type)

PC.Bd, 3-MRF901's, 2-MBD 101's,
1 Thermistor, 1 Choke, 3-Chip Caps,
1 "F" Connector, 8 Resistors

+ Instructions

$39.95

ALL ORDERS SHIPPED SAME DAY VIA UPS

SORRY NO COD'S  wemmesn
E (602) 266-9758 mmmm

CIRCLE 71 ON FREE INFORMATION CARD



SCR SUPER-BUYS

® UHF-VHF CONVERSION KIT.
Complete with PC boord, all required com-
ponents: cabinet with speaker: and compre- Fariots
hensive brochure Incl. schematic, board lay- Kit
out mounting and hook-up diogroms, parts
ist and assembly and set-up Instructions. $119.00
NI parts ore industrial pdme quallty.

e NEWZENITH ZVM-121 HIGH

LEGIBILITY CRT MONITOR. Foatures 12" green ;.2';;,,
phosphor CRT, with 15 MHz Bondwidh 40 Direct
of BO character widths ore operator switch- Price
selectable. Fully compatible with 80-column $1 17 .00
Apple cards, efc.
o MITSUMI - MODEL UES-ASSF
VARACTOR UHF TUNER FREQ, RANGE -
470 -89 Mz 92D.0w
ANTENNA INPUT 10 or $220.00
300 OHMS

e SPECIAL- —— 10—
2200 MFD 40 VT CAP 10100 513,50
e I.C.SPECIAL LM 565 100r$16.00
® H.D. TRANSISTURS
SPECIALS 2 N 3055 101 $10.
25A 745 54,00 0.
2SA 7478 $450 ea.
25C1116B  $3.25 ea.
25C 14038 $3.00 e

OUTSIDE CAL 800-854-8660
INSIDE CAL (714) 527-2554
or (213) 603-9385

wn ELECTRONICS INC.
VISIT OUR NEW SUPER CENTER
5303 Lincoln Ave., Cypress, CA. 90630
Pay by CHECK, M.O, VISA, M/C
$10.00 MIN, ORDER HANDLING/SHIPPING..52.50
UPS ANYWHERE IN CONTINENTAL US.

CPU’S & SUPPORT CHIPS
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INTERFACE SHIFT

& DRIVERS REGISTERS

— MM 1402

A

b
BEREBBAN

14 PIN HEADER!
16 PIN HEADERS
24 PIN HEADERS
40 PIN HEADERS.
50 PIN EDGEBOAR D CONN
26 PIN EDGEBOARD CONN. .
B0 PIN RIGHT ANGLE CONN. . ..
20 PIN RIGHT ANGLE CONN.
50 PIN RIBBON CONNECTORS
40 PIN RIBBON CABLE CONN
20 PiN RIBBON CABLE CONN
10 PIN RIBBON CABLE CONN
PRINTED CIRCUIT BOARD
4% 6~ DOUBLE SIDED EPOXY BOARD Y.~ THICK
§ es 5/32.60

EPOXY GLASS VECTOR BOARD
11167 thick with 1/10” spacing
4% x B

TRANSISTOR SPECIALS
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1%

180
150
15
194
100
1%
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BESEEZEEAN

BEEEMEEREEEY

SPECIALS
DOUBLE SIDED DIP RIBBON
CABLE JUMPER ASSEMBLIES
16 PIN 4" LONG
14PIN 12" LONG
RS 232 CABLE
10 Conductor, # 22 color coded wire,
gray PVC outer cover, %" diameter
.40 per ft. — 100°/$30.00
Add 20% postage for orders under 100°.
Add 10% postage for orders over 1007
211414 - 106 462 - 1.7

TTLIC SERIES

l1rd
ik
T4TA
478

1480

14123
74125
74126
74145
74148
74150
151
74153
75154
74185
157
Ta180
181
162

o= S
EUPABREY ERESBR NN EF A EETI XIS HAEEE

375 TMSIRITNL
ml E00  CAT CONTROLLER 995
ml-ﬂﬂ 21 GAK RAM — B95 E275 CAT CONTROLLER — 16.95
2732 - 1% ROM - 1185 FDI1791 b R
2764.25 - 0 6845 — 1695

SPECIALS GOOD THRU JUNE 1982

400 [100 165|320
sm|>3ol|5a 440

12V DC RELAYS
TTL SIZE

S.P 1200 ohm cod

55
D.F %00 obm col
128

MINIATURE MULTI- TURN TRIMMING POTS
50, 100, 500, 1K, 50K, 250K . . . 475 sach 3/$2.00

CIRCLE 83 ON FREE INFORMATION CARD

DATEL'S DAC-0BEQ
8bit DAC — $4.95

DIP SWITCHES

CTS 06
CTS 208

NO. 30 WIRE WRAP WIRE
SINGLE STRAND 100°..81.40

APOSITION 1 2%

BFOSIT
10 POSITION ¥ ‘I‘x

CTS 2061

4
7
CTS206 8
o
T

TPOT

TOGGLE SWITCHES 2060 - oror 110

gﬁ

ta, ey,
o® @“"ﬁ e

¢/0/‘|
KON

FREE
CATALOG

Burglar/Fire Alarms
Security Products

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 = lonization Smoke Detectors

%’nountain west

4215 N. 16th Street Dept. RE-6
Phoenix, AZ 85016
1-800-528-6169

CIRCLE 78 ON FREE INFORMATION CARD

CRYSTALS
1000 5000 RO
a5 6000 10000 338
4000 6144 18000 °2
MEDICON SAD 1024 ANALOG DELAY LINE _$10.86

7 WATT LD 65 LASER
DIODE(IR)$8.95

i c';f-r_r_n_arrn »
SCR's TRIAC's
154 | 64 |:+sn 1104

PRV| 1A | 10A | 75A
100 | 45| 60[140 w0 | 45| eoliss
200 | 70] #01.80] 8.00 200 | a4130]270
ICI)|'TI 1,40 | 2.60 |12.00 400 [ 1.30 190 310
600 | 1.80 | 3.60 [15.00 800 | 200 |2.75 |43

25 watt Infra Red Pulse (SG 2006 equiv.}
Laser Dicde [Spec sheet included)| $24.95

545

§ .45

.. %45

EHMTRIGGEH DPODES 431,00
2N 8028 PROG. LT . <+ % B5

LV&11 10 DETECTON 3800

FP 100 PHOTO TRANS ¢ 5

RED, YELLOW, GREEN or AMBER LARGE LED's 2 651,00

RED/GREEN BIPOLAR LED's 85

MLED2 1R LED

MRD148 PHOTO DARL XTOR

TIL 1190PTO ISOLATCR

IL-50PTO ISOLATOR

| WATT ZENERS: 3.3.4.7.5.1. 56, 6.8. 82. 9.1, 10,
12015, 18, or 2V 6/51.00

DISC CAPACITORS
TUF 16V 10/$1.00
JO1UF 35¥ 16/81.00

IN4148 {INS14)

TANTA HM CAPACITORS

Z2UF 3BV -~
AJUF 35V 5/$1.00 uug:?g: _; g

‘53::-'::3\" :;:}33 1SUF 18V 3/$1.00
0 qurev  5/$1.00
22UF20V 54100 gaicony s 60
Ak me AN
: 191, Fi
G.8UF3SY 38100 Soprloy S0

200UF 20V $1.75

SILICON POWER RECTIFIERS

$.75 )

SFC 3301 — 50 PRV 30A
FAST RECOVERY DIODE (35ns)
20KV 250MA DIODE

..$2.25

PRV 2404,
6.00
8.00
12.00
15.00

425
525
6.50

SEENASEREEE YN EA NN NS U NP UN AN NN YN

SANKEN
AUDIO POWER AMPS
Si1020 G 20 WATTS .$12.50
Si 1050 G 50 WATTS .$27.50
200 PRV 1A LASCR .95

RS232
CONNECTORS

DB 25P male
DB 25S female....... 3.75
H L) e et 1.26

CLOCK CHIPS
475 MM5316
MME38TAA . 595

.5V at 800ma SOLAR CELLS
3”diameter $4.35

7 SEGMENT DISPLAYS
FSC8024-4 digit DL-707.C:A. 3"
€.C, B” displey $5.95 DL747C.A. 6"
FND353 ... $ .75 FND810.87CA
FNDSO3C.C. 57§ 85 FND803 87CC $1.95 | TC
FND5IOC.A. 5" % B5 MANSC.C. Green $ .75
DL-704 .37C.C. $.85 MANBICA Yoilow$ 75

.75

$1.50 1 umanrr
§1.95 LM33T

TEMADG

J‘)YSI’ 1520 24 i 0

DIP SOCKETS
2PN 17
PN 20
16PIN 22
18PIN 25

WPN 20
4PN 35
IBPWN a0
40PN 60

7POSITION 1 40 74LS SERIES

AURESKNE

GiGgEEEEyuBREGERREARZUEANEREES

sspReEEERGY
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CLETE LT

B,

REGULATORS

$1.75
sy THLE 145
7 L35G s
0TE, 6.4.9, 12

15, Mar2av. 8 B8
36 LAS1AIZ 12V 383 98

POSTAGE ADD 10% FOR ORDERS UNDER $26.00
ADD 5% FOR ORDERS BETWEEN $25.00 AND $50.00
ADD 3% FOR ORDERS ABOVE $50.00

SOLID STATE SALES

P.O. BOX 74D
SOMERVILLE, MASS. 02143

RATES

TERMS FOi CAMBRIDGE, MASS SEND CHECK
OR MONEY ORDER  MINIMUM  TELEPHONE
COD, PURCHASE ORDER OR CHARGE $2000
MINIMUM MAIL ORDER 35,00

TEL.

SEND $25 FOR OUR CATALDG
FEATURING TRANSISTORS &
RECTIFIERS 145 HAMPSHIRE
ST CAMBRIDGE, MASS 02139

(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

2861 INNM

N
(]



ALL MERCHANDISE 1006
7400 SERIES

19 74136
7401 a9 74141
7402 .18 74142
7403 19 74143
7404 19 74145
7405 .25 74147
7406 .29 74148
7407 .29 74150
7408 24 74151
7409 19 74152
7410 19 74153
7411 .25 74154
7412 .30 74155
7413 35 74156
T414 .55 74157
7416 .25 74159
747 25 74160
7420 19 74161
7421 .35 74162
7422 29 74163
7423 29 74164
7425 29 74165
7426 .29 74166
7427 .29 T4167
7428 A5 74170
7430 19 74172
7432 29 74173
7433 A5 74174
T437 29 74175
7438 .29 74176
7440 19 74177
7442 49 74178
7443 65 74179
7444 .69 74180
T445 69 74181
7446 .59 74182
7447 89 74184
7448 .69 74185
7450 19 74186
7451 23 74180
7453 .23 74191
7454 .23 74192
7460 .23 74193
7470 .35 74194
7472 .29 74195
7473 .34 74196
T4T74 .35 74197
7475 .49 74198
T476 .35 74199
7480 .59 74221
7481 1.10 74246
7482 .85 74247
7483 .50 74248
7485 .65 74249
7486 .35 74251
7489 495 74259
7490 .35 74265
7491 40 74273
7492 .50 74276
7493 .49 74279
7494 .65 74283
7495 .55 74284
7496 70 74285
7497 275 74290
74100 1.00 74293
74107 .30 74298
74109 45 74351
74110 .45 74365
74111 55 74366
74116 1.55 74367
74120 1.20 74368
74121 29 74376
74122 45 74390
74123 55 74393
74125 45 74425
74126 45 T4426
74128 74480

1.29  HP 5082-7760
899 MANT2
99 MANT4
.75  FND-357 (359)
.99  FND-500 (503)
89 FND-507 (510)

s IO

LED DISPLAYS

GUARANTEED!

74C00 .35 4019 45
74C02 35 4020 95
. 74C04 35 4021 95
85 74C08 35 4022 1.15
295 74C10 .35 4023 35
295 74C14 150 4024 75
80 74C20 .35 4025 .35
1.75 74C30 35 4026 1.65
1.20 74C32 50 4027 65
1.35 74C42 1.75 4028 .80
85 74C48 1.20 4029 95
85 74C73 85 4030 45
-55 74C74 85 4034 295
1.40 74C76 .80 4035 .85
75 74C83 1.95 4040 .95
.65 74C85 1.95 4041 1.25
55 74C86 95 4042 75
1.65 74C89 4.50 4043 .B5
-85 74C90 1.75 4044 85
70 74C93 1.75 4046 95
-85 74C85 1.75 4047 95
85 74C107  1.00 4049 55
-85 74C150  5.75 4050 55
-85 74C151  2.25 4051 95
1.00 74C154  3.25 4053 95
295 74C157 1.75 4060 1.45
1.65 74C160  2.00 4066 75
5.95 74C161  2.00 4068 40
75 74C162  2.00 4069 35
89 74C163  2.00 4070 .35
.89 T4C164  2.00 4071 .30
-89 74C165  2.00 4072 .30
75 74C173 2.0 4073 a0
1.15 74C174 225 4075 .30
175 74C175 225 4076 .95
75 74C192 225 4078 .30
2.25 74C193 225 4081 .30
15 74C195  2.25 4082 .30
2.00 74C200 5.75 4085 95
2.00 74C221 225 4086 5
18.50 74C373 275 4093 95
115 74C374 275 4098 249
1.15 74C901 .80 4099 1.95
-79 74C902 85 14409  12.95
-79 74C903 85 14410 1295
-85 74C905  10.95 14411 11.95
-85 74C906 95 14412 12.95
79 74C907  1.00 14419 4.95
75 74C908 2,00 4502 95
1.35 74C009 275 4503 65
1.35 74C910  9.95 4508 1.95
1.35 74C911  10.00 4510 95
1.35 74C912  10.00 4511 .85
1.25 74C914 195 4512 95
1.85 74C815  2.00 4514 1.25
1.95 74C918  2.75 4515 225
75 74C920 17.95 4516 1.55
2.25 74C021 15.95 4518 1.25
] gg 740922  5.59 4519 1.25
: 74C923 595 4520 1.25
1.25 74C925  6.75 4522 1.25
75 74C926  7.95 4526 1.25
2.00 740927  7.95 4527 1.95
3.75 74C928  7.95 4528 1.25
3.75 74C929 19.95 4531 95
95 74C930 19.95 4532 1.95
-?g 4000 35 4538 1.95
2-25 4001 35 4539 1.95
- 4002 25 4543 2.70
65 4006 95 4555 5
65 4007 29 4556 95
65 4008 95 4581 1.95
85 4009 45 4582 1.95
2.20 4010 45 4584 95
1:75 4011 35 4584 95
1.35 4012 25 4702 12.95
3.15 4013 45 4724 1.50
2?2 4014 95 80C07 95
: 4015 95 80CY5 85
4016 45 80C96 95

4017 80C97

4018 80Co8

LED LAMPS

" CC 14 Pin3"

g CA 14 Pin 3"

a8y CC 14 Pin 3" 199 100-up
375" CC 10 Pin .2" Jumbo Red a0 .09
o CcG 10 Pin 6" Jumbo Green 8 15
A CA 10 Pin 6" Jumbo Yellow .18 .15

MICRODEVICES,

1224 S. Bascom Avenue
San Jose, CA 95128

INC.

800-538-5000 = 800-662-6279 (CA)
(408) 995-5430 = Telex 171-110

CALL US FOR VOLUME QUOTES

74S00 SERIES

74500 44 74585 2139 745163 375 745280 29
74502 48 74S86 1.44 745168 465 745287 47
74503 48  74S112  1.59 74S160 544 745288 4.4
74504 79 74S113 198 745174 109 745289 69
74505 79 745114 150 74S175 1.09 745301 69
74508 4B 745124 277 745181 447 745373 34
74509 98 745132 1,24 745182 295 745374 3.4
74510 69 745133 98 745188 395 745381 7.9
74511 88 745134 60 745180 1495 745387 57
74515 70 745185 148 745194 295 745412 29
74520 68 745138  1.08 745195 1.89 745471 99
74522 98 745133 125 745196 490 745472 168
74530 48 T4S140  1.45 745197 425 745474 178
74532 98 74S241 375 745201 1495 745482 156
74537 1.87 745244 398 745225 895 74S570 7.8
74S38 168 745251 190 745240 398 74S571 7.8
74540 44 745253 7.45 745257 139

74551 78 745157 1,19 745258 129

74564 79 745158 145 745260 1.83

74865 125 74S161 285 745274 19.95

74574 B9 745162 370 745275 19.95

EPSON PRINTERS

MX-80 2790
MX-80/FT 579"
MX-100 7#5%

CALL FOR
THE LOWEST PRICE

16K APPLE*
RAM CARD

* Upgrade your 48K Apple* Il to full
64K.

* Fully software and hardware com-
patible with Apple language card
and microsoft Z80 card.

*x 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
W0 S o S B e s o moe s S HS)
ASSEMBLED &

TESTED. ... ciaic -o a2 109295

*Apple is a trademark of APPLE COMPUTER INC.

HOURS: Mon. - Fri., 9 to 5; Sat. 11to 3

VISIT OUR RETAIL STORE!

TERMS
$3.00 fe

For shipping In £
UPS Blue Label Air.



ALL MERCHANDISE 100 GUARANTEED!

ZENITH MONITOR

MODEL ZVM-121
* 12”’ P-31 Green phosphor
* SELECTABLE 40 or 80
CHARACTERS PER LINE

* 15 MHZ BANDWIDTH

$119°

ORDER TOLL FREE

800-538-5000
800-662-6279

ccsc0cc00 ® @
We Will
Beat Any

Competitors

Prices

. . ® ®@o0cse

A copy of this policy is
available upon request.

5 1/4 L
ANTHANA sssosoFr ...

WABASH ssspsorr.......
VERBATIM S5 5DISGRT:

$69°°

o OUTLET ON THE REAR OF THE FAN
FOR A MONITOR - CONTROLLED BY
THE SWITCH

e ULTRA-QUIET APPLE FAN DRAWS
COOL AIR THROUGH YOUR COM-
PUTER

e ELIMINATES DOWN TIME

° SAVES REPAIR CHARGES

* [NCREASES RELIABILITY

e CLIPS ON—NO HOLES OR SCREWS
¢ LONG LIFE, LOW NOISE MOTOR

JDR MICRODEVICES, INC.

1224 S. Bascom Avenue

San Jose, CA 95128
800-538-5000 ¢ 800-662-6279 (CA)
(408) 995-5430 = Telex 171-110

CIRCLE 58 ON FREE INFORMATION CARD

FRIENDLY STAFF! To make doing business with JDR

To speed your order on its way In
SPEEDY SERVICE! one day with superb accuracy.
To better help us serve the needs of our customers, we have installed a new II_SM System
34 Computer. This will enable us to reach our goal of 100% Customer Satisfaction, but we
need your help - please use your b h ordering. Your permanent
customer number can be found on the left-hand side of your computer printed invoice.

| would like to take this opportunity to thank all of our customers for making JOR one of
the fastest growing electronic firms in the world!

* A copy of this policy is available upon request.

DISKETTES

24 95 CRT Controller's Handbook .......6.99

* 68000 Assembly Language
24 95 PrOGramoting ,...vssresssnsesos 16.99
tikd & CBASIC User Guide ......... ..15.00

VERBATIM 10 SECTION HARD .. 29.95

VERBATIM sssosoFr......

APPLE* FAN

*Apple is a trademark of APPLE COMPUTER, INC.

CALL US FOR VOLUME QUOTES

A LETTER FROM THE PRESIDENT......

At JDR Microdevices, Inc. 100% customer satisfaction is our goal! Our first priority is to
make sure that all of our customers receive our world famous JDR service:

GUARANTEED LOWEST PRICES! i1 you see an item advertised else-

where for less, tell us - we will
match or beat their price.”

a pleasant experience

Jeffery D. Rose

BOOKS
BEST SELLERS

OSBORNE/MC GRAW-HILL
Apple |l User's Guide ............ 14.95

The8086:Book .. ..o, 16.99

Your First Computer.............. 8.95

The CPIM Handbook. ... ........ 14.95

From Chips to Stystems......... 14.95

The PASCAL Handbook..........18.95
44 95 Microprocessor Interfacing

Techniques ... ... 17.95

ADD ON

DISK
DRIVE

For Apple* |l

* Includes metal cabinet

* Color matches Apple*

* 35 Tracks/single side

* Includes cable

* Use with Apple* Il Controller

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
5 add & tax., California resi-

ve the right to limit

E srer. Prices subject

ithout notice. Send SASE for complete list



RCHANDISE 100% GUARANTELED! CALL US FOR VOLUME QUOTES

SUNCRIVYS LULUNE SPECIALS TILSDOISERIES

74L501 25 TALS170 1.76

2101 256 % 4 (450ns) 1.95 1.85 K 8 ST A T I c 74L802 .25 T4LS173
5101 256x4 (cmos)(450ns)  4.95 3.95 2 X 740803 25  74LS174

210241 1024 % 1 (450ns) 89 .85 74L504 -25 74L8175
2102L-2 1024x1  (LP)(250ns)  1.69 1.6 TMM-2016 (200NS) | Z4LS00. % 25 SR LG 12
2102L-4 1024 x 1 (LP) (450ns) 1.29 1.15 ?:}:gg gg ;:‘l:glgg !13
2111 256 x 4 (450ns) 299 249 9 5 L oy L ma1 o
2112 256 x 4 (450ns) 299 279 Gires 25 il
2114 1024 x 4 (450ns) B/16.95 1.95 EA e 2

2114L-2 1024 x 4 (LP) (200ns) 8/19.95 2.35 - : 1 E 7415193
2114L3 1024x4  (LP)(300ns) 8/18.95 2.26 HM6116 (200NS) L SISt B LALS I
2114L-4 1024 x 4 (LP) (450ns) 8/17.95 2.10 74LS14  1.00 74L5195
2147 4096 x 1 (65ns) 9.95 call 74LS15 -35 7415196
TMS4044-4 4096 x 1 (450ns)  3.49 3.25 95 ;:tgg? gg ;:tg; g:
TMS4044-3 4096 x 1 (300ns) 3.99 375 EA Uigety o L 1
TMS40144-2 4096 x 1 (LP) (200ns) 4.49 4.25 40508 -35 s &
MK4118 1024 x 8 (250ns) 9.95 call L Gippte
TMM2016 2048 x 8 {150ns)  call call 74LS28 35  74LS243 1
HMB116-4  2048x%8 (cmos)(200ns)  call call 6 4 K DY N A M Ic Gl s
Hmansa 2048 x 8 (cmos) (150ns) call ca:l TALR4D -35 TAleodE
HMB116-2 2048 x 8 (cmos)(120ns) call call ~A N ]

HM6116LP-4 2048x8 (LP) (cmos) (200ns) call call 4164 (200NS) ;:tgg? gg ;:tggg 1
HME116LP-3 2048 x 8 (LP)(cmos)(150ns) call call :

—

T4LS48 75 74L5258

74L538 .35 74LS249
HMEB116LP-2 2048x 8 (LP)(cmos)(120ns) call call
Z-6132 4096 x 8 Qstat) (300ns)34.95 call 8 ’ 8 9 5 74LS40 35 74L5251
EA
741549 J5 7405259
74LS51 .25 74L5260

T4LS42 .55 74L5253
LP = Low Power Qstat = Quasi-Static
T4LS54 .35 T4ALS266

T4LS4T .75 7418257
DYNAMIC RAMS gHcLOoks) 7ises 125 7aLSors
1

]

NNRRRBRERIREERBREEEREERREREERERRREREEEBRERRE55E

o 74LS73 .40 7408279
Bach oo 95 74LS7T4 45  74LS280 1.
TMS4027 4096 74LS75 50 7415283 1
x1 (250ns) 2,50 2.00 EA 74LS76 .40 7415290 1
MK4108  8192x1  (200ns)  1.95 call 74LS78 50  74LS203 1
MM5298 81921 (250ns)  1.85 call zals83 75 Taloons. 4
4116-120 16384 x1 (120ns) 8/29.95 call 741885 1-15 7405208 1
4116-150 16384 x1  (150ns) B8/18.95 1.85 1 6K EPROMS e L b
dem wmil o sig dm m e

- 16384 x 1 250ns .90 ca |

4116-300 16384 x 1 an(m; 8/13.80 call 2716 (450NS) Uil bt
2118 16384 x 1 (5v) (150ns) 495 call i 1

4164-150 655361 (5v)(150ns)  call call TALGES S i 74L5360

74593 85  74LS384

MK4816  2048x8 (5v)(300ns)  24.95 call

4164200 65536 x1 (5v)(200ns)  call call 8 ’ 395 74L595 .85 74L8365
ea 74L8107 .40 74LS367

74LS100 .40 7415368
74LS112 45 74LS373  1.75
3 2 K E PR o M s 74LS113 .45 74LS374 175
74LS114 .50 74LS37T  1.45

EPROMS

74LS122 45 74L8378 1.18

Each 8pes 2532 or 2732 745123 .95 74LS379  1.35
1702 256 x 8 (lus) 495 4.50 (450NS) 74LS124 2,99 7405385  1.90
2708 1024 x 8 (450ns) 375 350 - 74.S125 95 7405386 .65

2758 1024 x8  (5v) (450ns) 995 895
TMS2516 2048 x8  (5v) (450ns) 6.95 595
2716 2048 x8  (5v) (450ns) 495 395
2716-1 2048 x8  (5v)(350ns) 9.00 8.50

7415126 .85 74LS390 1.90
74L5132 75 74L8393 1.90
7415136 .55 7418395 1.65
74L5137 99 7408399 1.70

TMS2716 2048 x 8 (450ns) 9.95 8.95 7415138 75 74L.5424 295
TMS2532 4096 x8  (5v) (450ns) 9.95 795 7415139 .75 748447 37
2732 4096 x8  (5v) (450ns) 995 7.95 74LS145 1.20 7405490 1.95
2732A-2 4096 x 8  (5v) (200ns) call call 7415147 2.49 74LS624 3.99
2764 8192x8  (5v) (450ns) call call 74LS148 135 74LS668 1.69
TMS2564  B192xB  (5v) (450ns) call call 7418151 .75 74LS669 1.88
S 74LS153 .75 74LS670 2.20
5v = Single 5 Volt Supply 74L5154 235 T4LS674 9.85
74LS155 1.15 74LS682 3.20
o 74LS156 .95 745683 230
o

Hlllon?l‘ EQUIVALENT PART NUMBERS ;:g:g; ;g ;:t% gﬁ
Part No.  Function Tl sI1G MM Harrls 74L5160 :90 7405688 2:40
745188 32x80C 18SA020 B2S23 63301 7602  2.95 74LS181 95 7415689 2.40
EPROM EHASEHS 745287 256x4 TS 14510 825129 63011 7611  3.25 7418162 .95 74LS783 24.95
745288 32xBTS 185030 B2S123 63311 7603 275 74.5183 85 81LS95  1.69
745387 256x4 OC 14SA10 B25126 63001 7610  2.95 74LS164 95 81LS96 169
745471 256x8TS 18522 6309-1 10.95 74LS185 .95 81LS97  1.69
Capacity Intensity 748472 512x8TS 18542 825147 63491 7649  10.85 74LS166 2,40 81LS98  1.69

Timer  Chip (UWICM?) 748473 512x80C 18SA42 B2S146 6348 7648 1095 e eatl e :

T45474 512x8TS 18546 825141 8341 7641 12.95
TASATS 512x8TS 18SA46 825140 6240 7640 1295

PE-14 6 5,200 83.00 T4SATE 1Kx8TS 28886 19.95
745570 512x4 OC 27512 825130 6305 7620 5.5
PE-14T X 6 5,200 119.00 745571 512x4TS 27513 825131 63061 7621 595 TRANSISTORS
PE-24T X 9 6,700 175.00 74S572 kx4 OSG 24SA41 325136 sggg-! Tgag g% 2223 000 R
745573 1kx4 T 24541 25137 6 -1 764 .| : 3
PL-265T X 20 6,700 255.00 875180 1kxBOC 28SABS 825180 63801 7680 19.25 2N2222 25 50/10.99
PR-125T X 16 15,000 349.00 875181 1kx8TS 28SBS 825181 63811 7881 16.25 %:gggg gg ?ggg
% 87S1B4 2kx4 OC 245AB1 825184 7684 17.20 ; :
PR-320T X 32 15,000 :595.00 875185 2kx4 TS 24581 825185 7685 16.95 2N3904 10/1.00 100/ 8.99
875190 2kx4 OC 2BSA166 825190 76160 39.95 2N3906 10/1.00 100/ 8.99
875191 2kxBTS 285166 825191 1N4148 (1N914) 25/ 1,00

1N4004 10/ 1.00

JDR MICRODEVICES, INC HoURs Hor - T Bl mon I
, L]
1224 S. Bascom Avenue VISIT OUR RETAIL STORE!
San Jose, CA 95128 1E8MS; -Eosshipoing

$3.00 for UPS Blue Labe

master charge 800-538-5000 ¢ 800-662-6279 (CA) ents add 6

dents a e limit

SRS (408) 995-5430 = Telex 171-110 qus and s e ac Prices subject

Send SASE for complete list



ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

8000 SERIES
Z-80 6500 SERIES
2.5 Mhz 8035 7.25 DISC

1 MHZ
280-CPU 6.00 ¢ e i 6.9 CONTROLLERS
280-CTC 595 i : ; 1171 24.95
Z80-DART 15.25 INSB073  29.95 g . 04
280-DMA 17.50 : 3.95 i
280-PIO 6.00 . 808 7.95
280-S10/0 18.50 ; - 11.95
280-510/1 18.50 ; 50.95
280-510/2 18.50 3 Call
280-S10/9 ;i 4. 39.95
: 89.95

4.0 Mhz z 7.95
Z80-A-CPU . - 8.95
280-CTC ; ! 5
ZB0A-DART ; : ; gg:gs
ZBOA-DMA H .. 49.95
ZBOA-PIO q i 5 29.95
ZBOA-SI0/0 e
ZB0A-SI01, O !
ZBOA-SIOW:2 #:
ZBOA-S10/9 k . 3 CRYSTALS DP8304

6.0 Mhz : ; 32.768 khz 395
Z80B-CPU I 1 : 9000 SERIES . 1.0 mhz 495 MISC
Z80B-GTC ; : 9316 1.00 ' 1432 4% ool
Z80B-PIO i 3 9334 250 : 20 3.95 Welib
) 9368 295 ; 2097152 DL MC3340
ZILOG : 2.4576 3.95
; 9401 : s e 95H90
Z6132 . 9601 3 . £ 5 11C90
78 ; 9602 ; : 3.579535 3.95 H202A
96502 ; 4.0 3.95 3242
5.0 3.95 MC3480
DATA ACQUISITION g?ggs ggg mg:gﬂ
IC SOCKETS :gggggg ggg ; 35533 320ir)BIT-FiATE
198 100 ADCO809 5.25 9904 i
AGcge 7 Anes 6.0 Y GENERATORS

8 pin 8T 6.144 . 14411

! A DACO0800 495 9.95
1; LDELESE L DAC0808 495 9.95
pinST A7 . 12.95
18pinST 20 | DAC1020 8.25 1698
J0BNST 9 DAG1022 595 ; MM5307  10.95
22 pin ST a0 . CONNECTORS MC1408L8 4.95 \ z UARTS
24pinST .30 . RS232 MALE 325 f ; AY3-1014 6.95
28pinST .40 . RS232 FEMALE 3.75 q ] AY5-1013 395
40pinST .49 . RS232 HOOD 9.95
ST = SOLDERTAIL 5-100 ST ggg
5.95
7.95
8.95
14.95

pnWW 69 . S 100w 4 ORDER TOLL FREE

16 pin WW

B3 BN 800-538-5000 |
20 pin WW ! A RARTEON - = ANTERSIL KEYBOARD

22pinWW 1, 29 5 POSITION ; ICL7103 . CHIPS

24pinWW 149 1. IGL7106 :
28pinWW 169 1. ity ; = 2_ 27 ICLT107 : AY5:2376  11.95
40 pin WW  1.99 8 POSITION : 1cL8038 ] AY5-3600 ;
WW = WIREWRAP : ALIFORNIA RESIDENT ICM7107A : ;:18355 :
1CM7208 i

LINEAR CLOCK CIRCUITS

EXAR
LM301 : LM350K . NES570 : LM1800 2. 79 XR2208 ; I 305

LM301H .78 LM350T 4. NE571 ; LM1812 8. ; XR 2207 : i
LM307 45 LM358 : NE592 ! LM1815 5. : XR 2208 : mﬁig? ;'32
LM308 98 LM359 ; LM703 / LM1818 2. ; XR 2211 ; MME8174 11.05
LM30BH 115  LM3a76 3. LM709 ; LM1820 3. 19 XR 2240 : MSM5832 8.95
tmaﬂeH 1.95 LM377 ; LM710 : LM1830 3. : -
309K 148 Lm378 : LMT711 . LM1871 5. : RCA

LM310 1.75 LM379 d LM723 i LM1872 5. ; CA 3010 ! FUNCTION GENERATORS
LM311 64 LM380 : LM723H : LM1877 3. d CA 3013 i MC4024 Dual VCO 3.95
LM311H B9 LM380N-8 1. LM733 ! LM1889 2. i CA 3023 i LM566  Function Generator 1.49
LM312H  1.75 LM381 i LM741N-8 . LM1896 1. k CA 3035 i XA2206 Function Generator  3.75
LM317K 395 LM382 i LM741N-14 . LM2877 2. 5 CA 3039 : 8038 Waveform Generator
LM317 1.95 LM383 ! LM741H ; Lm2878 2. : CA 3046
m?g 1.43 LM3as4 : LM747 : LM2800 . CA 3053 :

18H 1.8 LM386 : LM748 : LM2901 1. iy 5
LM319H 125  [M387 140 LM1014 275 LM3S00 . o A : VOLTAGE REG’s
LM319 1.25 LM389 ¢ LM1303 i LM3905 1. ; CA 3065 : 7805T .79 7905T
LM320 (see 7900)  LM390 ; LM1304 : LM3908 . ; CA 3080 : 7808T 99 7912T
LM 1.65 Lmag2 . LM1305 : LM3011 )t i CA 3081 ] 78127 .79 7915T
LM323K 4.95 LM394H 3. LM1307 : LM3g14 3. ; GA 3082 ; 7815T 99 7924T
LM324 59 LM39gH 5. LM1310 i LM3815 3. ] CA 2083 g 78247 .29
LM329 89 NE531 ; MC1330 : LM3g16 3. ; CA 3046 3 7905K
LM331 3.95 NE536 i MC1349 : MC4024 3. : CA 3089 : 7805K 138 7912K
LM334 1.30 NES55 ; MC1350 : MC4044 4. : CA 3906 ; 7812K 1.39 79L05
LM335 1.40 NESS56 ; MGC1358 ¥ RC4136 1.25 ; CA 3130 ; 7815K 1.38 79L12
LM336 1.75 NE558 ! LM1414 : RC4151 3.95 : CA 3140 : ~ 78LO5 89 79L15
LM337K 3.95 NE561 , LM1458 f LM4250 1.75 ; CA 3146 : 78L12 .69
LM3arT 295 NE562 . LM1488 li LM4500 3.25 : GA 3160 : 78L15 .69
LM338K  6.95 NE564 LM1489 ; LM13080 1.29 : CA 3401 ; LM317K 3.
LM339 99 LM565 LM1496 ] LM13600 1.49 3 CA 3600 : LM309K  1.49 LM323K  4.95
LM340 (see 7800)  LM566 LM1558H a LM13700 1.49 . LM317T 195 LM337K  3.95
LM348 1.20  LM567

T=7T0220 K=T03 L=T092

E JDR MICRODEVICES, INC. HOURS: Mon. - Fri., 9 to 5; Sat, 11 to 3

1224 S. Bascom Avenue VISIT OUR RETAIL STORE!
San Jose, CA 95128 LEDNE Foshining (noiitle $200 for UPS Ground,

mm-mum urder

800-538-5000 * 800-662-6279 (CA)  hre ATa e

dents add 6 sales X v the r hl to |I[1'Ill

l‘408) 995-5430 = Telex 171-110 qIUdm ties a a cturer. P

ge without notice. Send SASE for plete list
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Hobhyists, “Users”,

MORE GAIN

Small System Houses...
We offer top line, pro quality off lease, used THAN A VARACTOR UHF TUNER
& refurbished equipment formerly available
only to giant corporations... We start with a Mechanical UHF
; Tuner, add 2 coils and a diode,
eHigh Speed Chain, Drum, Band & Matrix Line then peak it on our Spectrum
Printers & Terminals Analyzer for maximum gain.
o Quality Mini-Diskette, Diskette. Disk &
Storage Module Drives 1/4 to 300 mbytes Frequency Range 470-899 MHz channels 14-83 L]
o CRT Terminals, Printing Terminals, CRT Output Channel 3. Available on request:
Monitors Ch2or4.
Il jum Si ini uter, Word PART
.s;ngceis‘rid &” Peg'g:e‘:;.; Gomp NO. DESCRIPTION PRICE  When ordering 3
r I p B20  Modified High Gain above items......... $110.00
UHF Tuner $15.00 Order 5 each of the
THIS MONTH'S SPECIALS! B21  Pre-Diiled circul SRems itorsseise. 8 95,000t
= board. screen printed Order 10 each of the
layoul. soldrmast on Jitems........ reees $ B5.00/s0t
foil side. needs only
Complete WANG PCS-IIA one jumper $17.00  ACCESSORIES, AMPLIFIERS
MINICOMPUTER SYSTEM! B22  Complele pars ki A02  New2 stage
- includes: All resistors 28 db gain
o]n-LelasF_a ;«:r'u"smr::ﬂrﬂen& — (20). PCB RF amplifier ... Kit $18.00
eligible for Mfr inten- & _ Potentiometers (1-5K. Assembled $25.
e e eh bl 3-10K). Power A03  New 14 db Gain $25:90
include T ' Transformer (1A24v). single stage )
«B0x24 U/L Display o Panel Mouni RFamp........ Kit $10.50
+32 Special Funl:liunlléira .“? E\?LZ”:?Q%E” 1;:2'?71 Assembled $15.50
=48K Basic in Roms. am g ircu ; 3
=Dual Shunar:lgini Fllnmr's \\/ Diodes l4].V0"3599 AD4 ;frsar?;)%::mh:: malchmsg e
=Compact. Sell-Contained Basic “k * Keyboard Requlator, Heat Sink, S ~
= Wang “Basic” Operating :u“';“:m e Electrolytic Capacilors F-59  Coaxial connectors$ 0.38
Sm:ng «110 VAC.60 H2 i (6). Disc Capacilors
»Dual Printer Porls (35), Variable Mail order only.
Jénisonics /00 Capacitors (4). Coil Kit Send check or money order to:
WANGPCSIIA ... ... ......... 32790 ea. with #26 wire (4), IC
Add 52000 for Shipping Crale. Pay Shipping on Deliver y Sockets (4-8 pin, 3-14 GILCO INTERNATIONAL, INC.
pin). Speaker (4°.3 RO. Box 8817,
WANG/DIABLO “WP” Sl St Coral Gables, FL. 33124
Hoakap Wire, Al misc Tel. (305) 823-5891 For COD orders
DAISY PRINTER Hardware and the
Featuring the Diablo 1355 WP metal whee| daisy printer most complete and Minimum order $25.00.
with Wang-built power supply & interface. Fully Wang DDmpruhlenslv:n1? -
sarviceable, recovered platen, excellent condition page instruch .
Combine with the above mini to complete excellent manual we have sean. A‘::d 105‘:’=hippmrg;5%d :;gd;;:g mal
WP system. 15" frame, dual pitch (10 & 12). 40 char./ Al ltems individually O ofders ove .
second Includes metal daisy wheel & cable packaged . .. ... $80.00 Florida orders will not be accepted.
Wang 2281 Daisy Printer (List s4500, .., $2600 ea.

Add 52000 for Crate. Pay Shipping on Delivery
Adjustable Forms Tractor (Diablo) for above$125 ea.
Plus Shipping

Le s
CIRCLE 77 ON FREE INFORMATION CARD

Acoustic “Hood™
for 2281 Wang/Diablo Printer . .. ... ...
Manufactured by Gates

$90 ea.
Plus Shipping

General Electric
“TERMINET 1200”

150, 300 & 1200 baud RS-
232, ASCI|, 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

Tested & Operational

MICROWAVE TV
CONVERTERS

DOWN CONVERTER/ANTENNA
COMBINATION

DON'T
FORGET

& 2 MICROWAVE PREAMP STAGES for maximum gain

® ONE PIECE CONSTRUCTION simplifies installation

® ALUMINUM AND ZINC PLATED STEEL for durability

& BUILT IN A/B SWITCH with mom than 8548 isolation

® 2.1-2.8 GHx Covers all ham, commercial and ITFS
channels

Add 520 for Pkg. & Hdig.
Pay Shipping on Delivery

.......$595 ea.
WHILE THEY LASTIH

GE “TERMINET 340"

Over 230 LPM. band printer, 132 columns, 84 characlers

Very reliable! Parallel interface included. other interfaces

availlable from G.E Self-test feature. stand included

110 VAC, 60 Hz G E service nation-wide

Tested & Operational ....................$895 ea.
Add 8§30 for Pkg. & Hdlg - Pay Shipping an Delivery

MPI Model 52
5 1/4"” MINI-FLOPPY

Used, good physical appearance, removed lrom used
equipment. Fully SA-400 pin for pin compatible—
for 1/ Ul
features DSDC clr 2 mbyte per drive! YOU GET: 78' Joad

Used Untested. w/Dala ... $199 ea. 3' jumper
Plus Shipping 300 ohm matching trantiormaer

Years of enjoyment are yours with our model DCV—1-A Two preamp stages coupled
with the yagi snt provide a typicsl system gain of 5348,

AMEMILED & TESTED

LIST - $176.00

ONLY

Write or Call for Our Latest BARGAIN-PACKED FLYER! detaled inatructions $149.95 USE
INTRODUCTORY PRICE YOUR
WE CARRY A COMPLETE LINE INCLUDING PARABOLICS
READER
18 Granite SI Hayerhill Mass 01830 DEALER INQUIRIES INVITED :
MAIL ORDER SERVICE

Box 204 Newton New H

TELEPHONE DROERS

617/372-8637
Sorry No Collect €
MasterCard & VISA A

1933 ROCKAWAY PARKWAY
BROOKLYN, N.Y, 11238

TRITON

MARKETING CORP,

212-531-9004 CARD

RADIO-ELECTRONICS

128 CIRCLE 73 ON FREE INFORMATION CARD CIRCLE 85 ON FREE INFORMATION CARD



BRAND NEW!

Straight From The Factory

Shugart sa 400

574 MINIFLOPPY
DISK DRIVE ﬁ

® 35 Track-
Single Sided

@ 48 Tracks/Inch

@ Single/Double
Density

®100%
Guaranteed

@ Unbellevable Low Price
® Complete S Avaltabl

$209 -

Shipping & Handling add
$4 per unit ($6 outside U.5.)
MASS RES ADD 5°. SALES TAX

Buy in Quantity
SAVE EVEN MORE!

10mmous179.l‘

Ask for FREE CATALOG
Order by Mall or Call TOLL FREE

800-343-3086

Mass. Res. Call 617-245-3828

ORDER SHIPPED IN 24 HRS.

Poly Paks
P.0.Box 942, RE-6
S.Lynnfield, MA 01940

CIRCLE 80 ON FREE INFORMATION CARD

DEVICES

ASORS/SHOCKWAVE —FM
PPF-1 PHASOR PAIN PMN FIELD — |5 being tested by Gov't for riot control. Soon
1o come under weapans restrictions as an infernal machine. Easily hand-held

Hazardous — Use with discretion som DHI.Y FOR ANIMAL CONTROL
- 15.00
1PG-3 INVISIBLE PAIN FIELD GENEHA TOR — Produces directional field
ol moderately intense pain to lower back of head up fo 50 1. Cigaretle pack sized
enclosure is easily hidoen
1P PLANS $7.00 IPG-3K KIT $30.50
1PG-30 ASSEMBLED FOR ANIMAL CONTROL $40.50
HUG-1. HIGH POWERED ULTRASONIC GUN — Produces directional 130
dbs ol sound pressure energy at 20-24 &HJ Hand-held, intended for lab use.
HUG-1 ANS $10.00

LASERS
PARTICLE BEAM WEAPON PLANS $15.00
LHP-2. BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL
DEVICE, Adjusiable pulse

LHP-2 PLANS $7.00 LHP-2K . KT $39.50
LP-3/LRG-3 LASER PISTOL AND RIFLE COMBINATION — 7-24 walls
ol infrared energy

LP-3LRG-3 PLANS $10.00

LGU-1 VISIBLE RED LASER GUN for holography. special effects, cloud
Writing, elc
uU-1 PLANS $10.00
tE 1. BURNINGICUTTING 602 LASEH — 10-40 walls continuous
$15.00
AUB-1. WELDING/DRILLING RUBY-"MG LASER, Intense red
RUB-1 PLANS $15.00
HPS-1_ HIGH POWERED PORTABLE ENERGY SOURCE FOR
LASERS & MAGNETIC WEAPONS exploding wires, shock waves, elc
HPS-1 PLANS $8.00 HPS-1K KIT $40.50
— SECURITY/PERSONAL PROTECTION ————
INF-1_ INFINITY TRANSMITTER — Uses telephane lines for selective home
or olfsce listening while away on business or vacation
INF-1 PLANS $15.00
50-4. SEE IN THE DARK — Device, long range SD-4.  PLANS.  $10.00
VWPM-5. WIRELESS TELEPHONE TRANSMITTER — Long range
VWPM-5 PLANS $10.00 VWPM-5K KIT $34
FBT-7. WIRELESS MJCROPHUNE — Extended range
FBT-T PLANS $7. FBT-TK KIT $34.50
HOD-1/TT-6. ELECTRONIC TRACK}NG AND HOMING DEVICE —
HOD-1/TT-6 ELANS $6.00 HOD-1K/TT-6K KIT $39.50
TAT-2. TALK AND TELL — Device records telephone when in use
TAT-2 PLANS $5.00 TAT- KIT $14.50
PSW-3, PHASOR STUN W.l. ND — Produces energy capable of burning flesh
Intended as a lasi resort personned delense weapon
PSW-3 PLANS $8.00 PSW-3K KIT $56.50
Send lor free cataleg descriptions ol above items, kits and parts, plus hundrads
more. We accepl, Master Charge and VISA or when ordering send check or meney

order fo:
INFORMATION UNLIMITED, INC.
P.O. BOX 716, Dept. R8
Ambherst, N.H. 03031
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P.0. BOX 401244R

BULLEY ELECTRONIECS c~pisvo ix 7s0i0

Sound Effects Kit $18.50 | SEE SPECIAL WINTER oooes Ml - o 2 2
PRICES BELOW ;38888
The SE-00 18 a completa kit that e o, o o S e
contams a4 ine paris 19 bud a The SR
programmable. sound  affect
genaralor Deaigned vouns | Super Music o
1;;: niw Texss Insirumenis Maker &
TEATT Sound Chip, Ine o
board prordes banks of MINT REVISION 2 > [1] 5 w i
DIP swilches and pols to T >
program  Ihe yu com- m-” o 2 w 8 = E
benations of tha SLF Oscitlgtor = jd
VEO, Nois, Dne' Shol, and (Basic Kit) m] = 0<% 6
Envelope Controls. A Quad Op Does not include speaker Toys o uu_j = W
Amp IC & used 10 implement swilches or 2708 ROM = 00 2 I;
an Adjustable Pulse Geners- s m 2 Rl bt L]
tor. Level Comparator and | MOW you can play o ] P o o o
Multiplex Osciator fer even | Music Maker. The unil features a single factory I g z=0u
mare vorsalility, The 34" x 5 programmed microprocessor IC that comes with 20 pre- B5 g L
PC Board leatures a protolype. programmed short lunes. By adding the additional PROMS |- S o Qg =
area 1o allow lor uter added (2708's) the system can be expanded to play up to 1000 o ¥ o = w 027
e:m.u, Easily programmed notes per PROM. Just think a compact electronic z I 32 wE o
% ent that will play dozens, hundreds or even e T (G-
Pt s, Blaom Yrafo. of thousands of selections of music. The kit comes with all 29 2 <@ a0
e wotnds Tne ot ass | elecironic components (less the PROM), and a drilled, (8] SR Ba -
Mmaitipla of spplieations. The | Plated and screened PC Board which moasures 4" x 44" aauzgae
low peice: includes all parts ;na 7 wall amplifier section is on the n;nn PC board and n
rives &n 8 ohm speaker (not included), from a whisper to
sombl; '} ming chars, and detaled TB4TT chip 3
sl e BRI Chut 00 it T6TLehe | e spiing volume Since ihe uni works on 12 VD or 12 U
100MW amp will Brive a small speaker directly. or the unit can be AC , vehicle or portable operation is possible. What do 28833 2
connacied 1o your sterea wilh incredible resullal (Sosaker noi [ You ge! for §24.057 Everyining bul a speaker, lranslarmer, c =
included), TEATT ls included. Availabie separately for $3.15 each ddit 2708 albums fe
,QOpu!ﬂr for §9.95 h ou
can program your own PROMS using informalion provided I =
with the kil instructions. Lists of available PROM albums are T ow @
7 Watt Audio Am’ Kit “‘95 avallable on request {Note: Unif plays elecironic music ane L & a0 ';_‘, % P_
SMALL, SINGLE HYBRID IC AND COMPONENTS FITONA2" | nole at a time, t i# nat passible ta play chords or a melody 2s0=a0
x 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR "’"é‘ "’I”""-‘"P ‘"‘"”""‘””;*Y-J‘ ; a<g%a .
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS | ¥ BnVRIOPS fﬁﬁg{a‘ﬁ;‘:ﬁ;&;ﬂ; (+12) operation Y 22z
;'ga:nlzc‘TTHB @ 5 WATTS. COMPATIBLE WITH SE-01 OPTIONAL ACCESSORIES lu 8 s B 'n_: E
% DIP Switches (One B pos. Ona 5§ pos.) mmmal'oo.,:
RD&Clnsbe“dm:ﬂ; so?oua to PC Bd. to access lunet] Z 8 g i =
ary Switcl wo 5 position sel < < o Z
D“m'dﬂy Alarm Kit $9.95 (For remole wiring to PC Bd. to access lunal] Q [ a 3 g E EZL
It you have trouble sleeping and you would like the rest of aﬁﬁz’g:mc"' o 2a85gs
the peighborhood to share your misery then this Iiula kit {For oparation on 117VAC housa voltage) 3 b g ﬁ § =
will be for you! There is no way 1o accurately describe the SPECIAL WINTER PRICES S50k
unearthly howls. screams and tones that come out of this |1, Super Music Maker with caze and two 5-position rotary OFO0ZFuwiE
kil. Four sep tone Il are mixed, swilches
and stepped at a varying rate. 10 Watts of crazy sounds. A |2 3;-;»« M‘:;euuun or;o E;\:qmﬂlx ] PR({)M‘I;::d wllm'
great fun kit or a practical burglar alarm. Complete with e RSN, O C O, T notes) $32.00 "
PC board and all necessary components less speaker. For |> 11 Whele Ball of Waxi #2 + case and switches $39.95 z = &y
6-12 VDC. ORDER DA-02 3 zg< ¥
w3 Ly
ot ORDERING INFORMATION: whkEog !
o 3TZ Time Zone Clock Kit Call or Write For Free Catalog 3 '%%5 Y38
=1
Microprocessor/ROM clock kit keeps local time (12 hour | * COD MINIMUM $20.00 + ADD $2.50 FOR COD'S E g % =] E ]
format), and 2 world time zones (24 hour format); Large | * g:?,i"“‘;“"“ e e g e ] NZ 9 g
/6" ORANGE readouts 10 min. |D timer for HAMS. Comes | .+ £1,00 HANDLING ON onn:ns UNDER $10.00 B o5 § )
complete with attractive plastic case and wallplug XFMR, * :1:6,“ m: si'.':::Pon"{: oo E & -]
* G Dight {hrs, min. zec) = Quartz XTAL Timabase 5 W B =0 e
* 3 Timo Zones (Selectable) * Batiery backup * TEXAS RESIDENTS ADO 5% STATE SALES TAX Lo
. * ALL FOREIGN ORDERS ADD 25% FOR SHIPPING = O
= Feathertouch front panel = Quality scider masked and CANADA 15%) NO FOREIGN COD'S Wz g 8
awitches plated PC boards + CALL (214) 278-3553 TO PLACE CREDIT CARD OR COD ErlEe
+ Seconds Resel/Hold feature $54.40 ORDER nEQ -

TOP QUALITY, UHF TUNERS ARE
BRAND NEW, TESTED, TOP PER-
FCRMERS! GREAT FOR REPLACE-
MENT USE, CABLE CONVERTERS,
DESCRAMBLERS, WAM DAND
CONVERTERS, ETC. ETC,

Het Off The FPress!
Our NEW CATALOG
PROFESSIONAL PRINTER AT AN /‘7!!3 m%ﬁ?
m SPECIFY=- 5
B300P CENTROMICS PARALLEL

=0~ 0300R R3-232 SERIAL
SHIFFING WT 28 LD

$3p5%
Telephone Connectors

MODULAR JACK 50
@ A-2000 '3

SPLITTERS 0
STOCK® our

VTR-TV-FM ACCESSORIES

A-2515 TS0 3000

WERE ARE SOME KITS FEATUR-
ED IN K-1982. CATALOG IS FREE,
WHEN YOU PURCHASE ANY KIT !
METAL DETECTOR

USEs AM RADIO

EDUCATORS !!
STUDENTS !
HOBBYISTS !lfows

SENMD FOR OUR 48 PAGE

KIT CATALOG ! 2pos1 o

ELECTRONIC PROJECT KI
% METAL DETECTORS # LOGIC PROBES %
# BURGLAR ALARMS # SIRENS # FISH
CALLER % FUZZ BOXES % STROBE LITE
# TV JAMMERS # ELECTRONIC LOCKS. %
DIGITAL BIRDS % MUSICAL CAR HORNS #
# LIBRARIAN TORMENTOR ¥ INTERCOMS

# POWER SUPPLIES % BINARY CLOCK |
¥ PHASOR SOUMDER ¥ ETC ¥ ETC % %%

K-1982 (48 PAGES)$1.00 POSTPAID

TV JAMMER
FOOL YOUR FRIENDS, AGGRAVATE

YOUR ENEMIES! GREAT FUN!
WIPES CUT SOUND AND PICTURE UP TO 40 FEET
AWAY. AT THIS PRICE YOU CAN TOSS 'EM .l'.l\“
LIKE ONTO YOUR PART KIT NO. B

CIRCUIT BOARD T44

X-WIFE'S ROOF! TOTAL COST 1—0‘

MINI BNC TYPE MB
UHF M PANEL CONNECTOR

OUT  OUT PRICE Ml yiniATURE CONNECTORS ARE

PART KIT NO. 804 $2.74
CIRCUIT BOARD 704 $1.26
TOTAL cost ¥4.00

Librarian Tormentor
A FROJECT

SEVERAL MINUTES,
SGUEAKS BRIEFLY B
SHUTS UP AGAIN
PART KIT NO. BBS $4.18
CIRCUIT BOARD 788 $2.72

TOTAL T4
-

)

B-257T

794

AMPHENOL , INDIVIDUALLY 10747,

MODULAR JACK COAXIAL

B 'ILLPL-ITE ‘2’3

uouuun DOUBLE
‘ JACK B WALLPLATE $499
A- ZOIO

A-2520
54-890 MHZ
750 IN/OUT

60 DB ISOLATION

33.95:

e 300 TV/FM
S SWITCH | WALLPLATE W/PLUG
A= 2525

WITH 100/460,
RETAIL |5 OVER $2.75 EACH! 100074500,

ETCHANT
Ammonium Persulfate

oon *1.49

FAST AND EASY TO USE, MUCH CHEAPER

@ A\MPTER. | ulLE $293
T0 2 FEMALES
A-2015

MODULAR ADAPTER
@ 4 PIN T0 MODULAR $D29
A-2020

MODULAR ADAPTER
( ; HODULAR JACK TO 1398

IOBUL!R CABLE

LUG ON ONE END
JACK ON OTHER
ﬁ a-2030 15* $398
A-2035 25' $498

T
A-2040 713248
A-2045 14'4328

A-2050 28" #4«

*F" CONNECTORS
A-2540 F-56 :aLIEI CABLE CONNECTOS

13/
A-2545 F-59 MALE chBLE counee

A-2550 F-6) PANEL JAGK FITS g 4/
RG-6, Ii, OR 55 cnu#&f‘
42585 F-ol CADLE TO CABLE

ani] 60¢

T8 TO 3000 | 750 HYBRID SPLITTERS
TRAMSFORMER r:a\n‘ ZINC CASE FOR

MELS PLUS FM | USI

A-2800 99 b

TV COAXIAL CABLES
MATV/CATYV RG-59
CABLES

TV'S, ANTENMAS.

*F' CONNECTORS ON
BOTH ENDS, CABLE
COLOR IS WHITE

THAN THE “OTHER" STUFF 1l JUST MIX I/2
POUND TO A GALLON OF WATER (I 0Z TO
| PINT) AND ETCH ! 95
THE WHITE CRAYSTALS MAKE A

CLEAR SOLUTION THAT TURNS

:L”E "“"' 1 LB {MAxEs 2 eaL

PlAMBNDBA:

PO BOX 12095
SARASOTA, FL. 3357

Phone Orders 813-953- 2829

CONTINENTAL US ADD ¥1.80 FOR THE
FIRST LB & 50¢ FOR EACH EXTRA LB,

T COAST ADD #1.80 FOR THE FIRST
Ln @ 50¢ FOR EACH ADOITIONAL LB
27 MINIWUM ORDER #15 CREDIT LARD
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QUALITY parts at
DISCOUNT PRICES!
STEREO 8 TRACK
» HOME UNIT

BRAND HEW LNITS...
ASSEMBLY TNCLUDES;
TAPE HEAD, MOTOR BELT,
b, 110VAC MOTOR, PRE-AMP,
LIGHTS, SWITCHES,
SOLENOID AND OTHER
USEFUL PARTS....
AN EXCEPTICNAL BUY!

37.25 PER ASSEMBLY

4PDT RELAY| BLACK PLASTIC
3 arap cotacts CASE
sMvolidc or
120volt s c.C0l
* Used but fully tested

$1.70 EACH
spatily coil voltage
LARGE QUANTITIES AVAILABLE

B ——— BLACK PLAST[C ENCLOSURE
SOCKETS FOR RELAY 50€ each

| ADJUSTABLE HEIGHT FROM
1.63" 7O 2.95'"; WIDTH

"l"l SIZE 6.85'"; DEPTH 8". BUILT
3 ; « BUILT-
BuzzEns IN ST’N‘ID OFFS FOR P.C.

1} 10 3 volts 75¢ @8] posans . FroNT AND BACK
WITH WIRE LEADS | pANELS NOT INCLUDED..

1% 10 3 voits 75¢ea $5.25 PER CASE

WITH PIN TERMINALS JOYSTIOK
3 to 7 volts PRECISION
WITH PIN TERMINALS | DEVICE.

CONTAINS & 38
75¢each 50K CENTER \)

“IT "l TAPPED ALPS
MODEL U!S*AESF
$4.75 each

VARACTOR UHF TUNER]
750 MFD 330V

FREQ RANGE
470 - 839 MiZ | pyOTO FI.ASH
2" HIGH

ANTENNA  INPUT
X1 1/4" DIA.

300 OHMS
*$25,00 each SRS
10 FOR 511.00

*" 10 for $220.00

SEND FOR OUR NEW
e! 40 PAGE CATALOG \“"

COMPUTER L.E.D.s
GRADE STANDARD JUMBO
CAPACITOR IFFUSE

1700 mfd. 150VDC $2.00)
2 1/2" DIA X 4 3/4" HIGH
3,600 mfd.

Fre

10 FOR 52.00
YELLOW 10 FOR $2.00
FLASHER LED /i
5 VOLT OPERATION
JUMBO SIZE
2 FOR $1.70

Bl PO%RAR LED
SUB MINI LED

1 3/8" DIA. X 3" HI
6,400 mfd.
60VDC $2.50
138" x4 18" -
12,000mfd. 40 VDC $3.00
2" DTA X & 1/4" HIGH
18,000 mfd. 75VDC $4.00
2 1/2" DIA X 4 1/2" HIGH
20,000 mid. 25VDC
2 " pIA. X 2%" HIGH $2.00
22,000 mfd.15VDC

079" 098"

20mA at 1.75v

10 FOR $1.00

200 FOR $18.00
QUANTITY PRICES AVAILABLE

oia X 2 1/2%vicn $2.C0
22 000 mfd.40VDC
2" DIA. X 6" HIGH
[25,000mfd.75VDC $4.50
3" DIA X & 3/8" HIGH
45,000 mfd. 25 VDC
2" DIA. X 4" HiGH $3 50§ 6 VOLTS at150 mA  $1.25
2,000 mfd. 15VDC 12 V.C.T.at 500mA $2.50
2''DIA. X 4" HIGH 16.5 V. at 3 AMPS  $6.50
CLAMPS TO FIT CAPACITORS 50¢ oa. | 18 VOLTS at 350 MA  $2.00

18 VOLTS at 1 AMP $4.50
ANNONXLRA-3-13 55 5 vc1 at 2.8 AMP $5.50

RANSFORMERS
120 volt
primaries

¥

3%’0‘""50 O . 'sq'cln-:':lu:m

POT

2 7/8" LENGTH
1 3/4" TRAVEL
75 EACH

$2.00 EACH
10 for $19.00

:I AUTOMATIC
RECORD CHANGER

* B.S.R. MODEL C136R/C/3
% PLAYS 33/45/78 RECORDS
., ° MINI SIZE: B8 1/4" x 12V

WITH FRONT (UT OuUT TO FIT
STEREQ UNIT (NOT INCLUCED).

BLACK LIGHT
(ULTRAVIOLET)

. 4 FeT58L $2.50 each

ALL ELECTRONICS conr.

905 S. Vermont Ave.
P.O. BOX 20406
Los Angeles, Calif. 90006
(213) 380-8000

Mon. - Fri. EENTGET
9AM-5PM 10AM-3PM

RADIO-ELECTRONICS
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may ap-
pear in the index below.

&
2

S

Active Electronics ................
Advance Computer Producis
Advance

Electronics . . . 16,30-3]1.33.83. 95,100
AllElectronies . ..........c. 000000 130
American Antenna ................ 13
Arizona Electronics .............. 122
B.G. Micro
B&K Precision Dynascan Corp. .. ... 29
Bagnall Electronics ............... 108
KarelBarta .. ............00 000 104
Beckman Instruments ............. 27
Bullet Electronics ................ 129
CIE, Cleveland Institute of

Electronics .................. 18-21
Chaney Electronics . .............. 122
Command Productions . . .......... 102
Communications Corner ........... 24
Communications Electronics . ........ 2
Components Express .............. 87
Computer Products &

Peripherals Unlimited .......... 128
Concord Electronics
Cook’sInstitute . .. ...............
COOPEr GroUD . ..« v onivieiesainnsnod
DacorLimited ....................
Dage Scientific . ............

Data ServicesCo. ..........

T T i e R R R AR Y o 108
Diamondback ............. okt
DigiKeyCorp. .................. 117
RL Drake Company 4
Edu CALC Publications .. .......... 85
e s B L CRRT I CHTET e
Electra Company ..........
Electronic Specialists, Inc. .

Enterprise Development

Etco Electronics .............. 110,116
Eiwondy e st 96
Fluke Mfg. Co.,Inc. ........counnuns 5
Fordham Radio ....... 4041116
Formula International ........120-12]
Gilco International, Inc. .......... 128
Gladstone Electronics . .. .......... 102
Global Specialties Corp. . ........... 44
Global TV Electronics

Godbout Electronics .. ............
Grantham College of Engineering .. .9
Hal Communications Corp. .........26
HRl-Tromix: . . .o cws coeivie e s 130
3 P T e e R SRl
Hatsr_lu Denshi America, Ltd.

chkok Electrical Instruments ...... 2
Hitech Electronics . ............
Huntron Instruments .

Information Unlimited ............ 1129

International Communications Co. .104
JDR, Microdevices . ...124-125.126-127

JS&A Group, Inc. ................ 1.7
J&W Electronics ... .............. 108
Jameco Electronics ........... 112-115
Jensen Tools,Inc, ................. 96
Keithley Instruments .............. 42
Linnfield Books .................. 108
McGee'sRadio .................. 130
Masco Electronics . ................ 89
Microtenna Associates ............ 106

Mikos, Inc. _.... ...l ...118
Monarchy Engineering, Inc. .. 118
Mountain West Alarm ............ 123
NRISchools: .. . ... .o e 8-11
NTSSchools ................... 78-81
Nabihta e s et sl 84
Netromies: - -t o o s 77
North AmericanSoar .............. 99
ORA Electronics ................. 93
PCMagazine ................... (101
P.P.G. Electronics Co.,Inc. .......122
Pac-TecCorp. .. .o 103
Paia Electronics ................ 32.98
PaNBSOTC .. ..oovnvievinvrrnins 2343
Phillips-Tech Electronics . ......... 106
Phipps &Bird .................... 89
PolvPake 5 oo s s 129
Protecto Enterprises . . ............. 73

——19  RCA L 24-25. 32, 84-85
60 s

62

83

33

55

29

5 g
— Simple Simon Electronics .......... 76
17 Simpson ElectricCo. .............. 88
66 Solid StateSales ................. I"3
23 Sony VM0 . - .. cv s s e s el
— Sound & Video Research

74 Spartan Electronics

20 AWV ESDeTTY: o o
— Suntronics Co., Inc. .

61 Surplus Electronics . .

7 TABBooks.........

—_ Rektramix: s e
— Tennessee Electronics

85 Triton Mktg. Corp. .............. 128
50 e A e O T G DO T 89
52 VidedMods M0 0 8 89
— VideoTex .................00000036
—_ Wersi Electronics ................ 106
2 ZenithRadioCo. ................ CIV

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 4 (816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

\  RF MODULATORS
Nfor the video industry D

3 Sawllite moduluters from channel 2 thru UHF!
N Kits & assembled models for all Hm including our new
besi o mount l.!nll‘ an extensive

PHONE (402) 587-3771
ATV Research
13-RE BROADWAY
DAKOTA CITY, NE 58731

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 (Basnc Kit) $49.95
2304._... M“(SD 2 (Basec / Pre-amp)  $59.95
2304 MOD 3 (Hl—Gam Pre-amp) $69.95

inchudes case & Mtings)
POW&R SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95
Assembled...........i. $34.95
Slotted Microwave Antenna For Above

Downverter: $39.95

AR AANA AR AR R RN PP RS ETRARRRE
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 aho\re units are ideal for receivers, counters, etc.)

SRS EARRE AR RARRARREREREERERREN
16 LINE ToucH TONE DECODER KII E EE
P.C. BOARD AND PARTS v11vvs1430

T P L

16 LINE ENCODER KIT, COMPLETE géTE
CASE, PAD AND COMPONENTS +.14$ 5

12 LINE ENCODER KIT, COMPLETE 3&15
CASE, PAD AND COMPONENTS ....S 5

MANY, MANY OTHER KITS AVAI[ABLE

Hlmnhu- BALE for infermstion snd tiyer on sther
X pradusts. Ta nder by phons: 1-313- 28 1THL

== \ﬁ HAL-TRONIX

s P.0. Box 1104
- nascn € mowwss  Southgate, MI 48195

wazEM

A% OVER 325.00 WiLl BE SHPPLD FOI'?ND IICIF‘I'
SHIPPING W"NIWMI&MWM“!“
W-

LESS THAN uuu’mumum
INFORMATION: n u.n FOR HANDLING AND MAILING CHARGES.
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“Is it wishful thinking to want a
50 MHz portable scope with

I mV/Adiv sensitivity for under $2000?”

e E— -

@ 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 perfect 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 Channel 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,
$0 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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It's 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
before —in this new Zenith Universal

RN

TR

This
IS NOt A

eIin-aHifetime
opporfunity

Semiconductor Cross-Reference Guide.

Actually, there's more of everything
—more triplers, 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-

reference guide ever!

For your own reputation and in your
customer's best interest, always service with

'Ze.nl_t_h Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lilinois 60131

Zenith exact replacement parts.

The quality goes in before the name goes on*
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