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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 "min iatures:'
Xcelite handtools are made to exact ing 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) 362-7,)10 Telex 579497
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T IkT Ik The world's first hands-free consumera a T M. mobil~ communiclfltion system lets you
keep In touch whIle on the go.

Do you remember the CB fad? Six years ago
Amer icans jammed the air waves as every
body discovered the fun of personal commun
ications.

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

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

SAFER THAN HEADPHONES
You hear the receiver through an adjustable

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

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

An antenna circles the headphone so
there's no ugly wire protruding from the top of
your head, and you keep your conversations
private because the range is reduced to a
block. But if you want to reach out to the unit's
half mile range, simply unhook the antenna
wire from its clamp and presto, you have an
ugly wire protruding from the top of your head.

UNIT CAPTURES SIGNAL
TalkTalk was built in Japan with the same

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

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 sensit ivity 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 ofthe
way completely.

LONG LIST
Use your imagination . We used ours and

came up with over 100 activities that make the
TalkTalk useful or fun. Sure, the obvious ones
like cycling, hiking, sports, work and play came
easily . But how about using a pair in a shop
ping center to keep in touch? Or keeping in
contact with your home while you walk the
dog? TalkTalk can be used for outdoor trea
sure hunts, by tour directors and ski instruc
tors . The list goes on.

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

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

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

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

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

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

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

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

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

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

when you could be using

MEMOREX
high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
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
5114" 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
5114" DSDD 10 Hard Sector w/Hub Ring
5114" DSDD 16 Hard Sector w/Hub Ring
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density

CE quant.
100 price

Part # per disc ($)

3062 2.09
3015 2,09
3090 2.74
3102 3.14
3115 3.34
3104 3.34
3092 3.34
3401 1.94
3481 2.34
3483 2.34
3485 2.34
3491 3.09
3493 3.09
3495 3.09

Memorex Flexible Discs...The Ultimate in Memory Excellence
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Quality
Memorex means quality products that you can depe nd
on. Quality contro l at Memorex means sta rting with the
best materialsavailable. Cont inual survei llance through
out the entire manufacturin g process. The benefit of
Memorex's years of expe rience in magnetic media pro
duct ion, resulting, for instance, in propri etary coating
formul ations. The most sophist icated testing proce
dures you'll find anywhere in the business.

100 Percent Erro r Free
Each and every Memorex Flexible Disc is certif ied to be
100 perce nt error free. Each track of each fiex ible disc
is tested, individually, to Memorex's stringent standards
of exce llence. They test signal amplitude, resolut ion,
low-pass modulati on, overw rite, missi ng pulse error
and extra pulse erro r. They are torque-tested, and
competit ively tes ted on drives available fro m almost
every major drive manufactur er in the industry includ
ing drives that Memorex manufactur ers. Rigid quali ty
audits are built into every step of the manmanufacturing
process and stringent test ing result in a standard of
exce llence that assures you, our cus tomer, of a quality
product designed for increased data reliabi lity and
consiste nt top performance.

Cu stomer-Ori ented Pack ag ing
Memorex's commitme nt to exce llent does not stop
with a qualit y product, They are proud of their flexible
discs and they package them with pr ide. Both their
packag ing and the ir labeling have been designed with
your ease of ide ntif ication and use in mind. The desk
to p box containing te n discs is conve nient for filing and
sto rage. Both box labels and jacket labels provide full
informati on on compa tibility, density, sectoring, and
record length. Envelopes wit h muiti-l anguage care and
handlin g instructi ons and and colo r-coded removable
labels are included. A write-protect feature is available
to provide data secur ity.

Full One Year Warr anty - Your Assur ance of Qual ity
Memorex Flexible Discs will be rep laced free of charge
by Memorex if they are found to be defective in materials
or workmanship within one yea r of the date of purchase.
Othe r than replace ment, Memorex will not be respon
sible for any damages or losses (including consequential
damages) caused by the use of Memorex Flexible
Discs.

Quantity Di scounts Available
Memorex Flexible Discs are packed 10 discs to a
carton and 10 cartons to a case. Please order only in
increments of 100 unit s for quantit y 100 pricing. We
are also willing to acco mmodate your smaller orders,
Quant ities less than 100 units are available in incre
ment s of 10 units at a 10% surcharge. Quantity
di scounts are also available. Order 500 or more discs
at the same t ime and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more
saves you4%; 10,000 or more saves you 5%;25,00 0 or
more saves you 6%; 50,000 or more saves you 7% and
100 ,000 or more discs earns you an8% discount off our
super low quantit y 100 price. Almost all Memorex
Flexibl e Discs are immediately available from CEoOur
warehouse faci lit ies are equipped to help us get you
the quality product you need, when you need it. If you
need furth er assistance to find the flexible disc that's
right for you, call the Memorex compatibility hotlln e.
Dial 800 -538 -8080 and ask for the flexible disc hotline
extens ion 099 7. In California dial 800-6 72 -3525 ex
tension 099 7. Outside the U.S.A. dial 408 '987-0997.

Buy wi t h Confidence
To get the fastest delivery from CE of you r Memorex Flexibl e
Discs, send or phone your order direc tly to our Compute r
Products Division, Be sure to calcu late you r price using the CE
prices in th is ad. Michiga n residents please add 4% sales tax.
Written purchase orders are accepted from app roved gove rn
ment age ncies and most wel l rated firms at a 30 % surc harge
for net 30 billing. All sales are subject to availabi lity, acce ptance
and ver ification, All sales are final. Prices, ter ms and speci 
fications are subject to change wit hout notice. Out of stock
ite ms wi ll be placed on backorder automatically un less CE is
instructed diffe rently, Minimum order $50.00, Internati onal
orders are invited wit h a$20 ,00 surc harge for spec ial hand ling
in add itio n to shipping charges , All shipme nts are F,O,B. Ann
Arbor, Mic higan . No COO's please , Non-certif ied and foreign
checks requ ire bank cleara nce,

Mail orders to : Commu nications Ele ct roni cs, Box 1002 ,
Ann Arbor, Michigan 48 106 U.S,A, Add S8,00 per case or
partia l-case of 100 g-lnch discs or $6,00 per case or partia l
case of 100 5Y. -inch min i-discs for U,P.S, ground shipping and
handling in the continental U.S.A. 11 you have a MasterCard or
Visa card . you may call anyti me and place a cred it card orde r.
Order toll-t ree in the U.S, Cal l anyti me 800 -521-44 14. If you
If you are outside the U.S. or in Mic higan . dia l 3 13-994-4444.
Order your high quality, error free Memorex discs today.

Cop yright c198 2 Communicatio ns Electronics'"

High Quality
Error Free
~~ ' J~~,,--'.,,*•• ~ l_~~_~

Order Toll-Free!
(800) 521-4414

In Michigan (313)994-4444

For Data Rellabliity-Memorex Flexible Discs

4~OMMUNICATIONS
&ELECTRONICS™
Computer Products Division
654 Phoenix 0 Box 100 2 0 Ann Arbor, Michigan 481 06 U.S.A
Call TOLL-FREE(8001521,4414 or out. ld e U.S.A. (313) 994·4444
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BUILD THIS 45 STEREO IMAGE EXPANDER
Turn your listening room into a "sonic stage" wit h this
easy-to-use imager. Joel Cohen ON THE COVER

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

61 SATELLITE TV RECEIVER
Part 2. Comp lete construction plans for th is 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 techno logy in this quickly changing
industry. David Lachenbruch

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.

90 SERVICE CLINIC
Sync-c ircu it problems. Jack Darr

22 SATELLITEITELETEXT NEWS
The latest happenings in com munications techno logy.
Gary H. Arlen

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

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.

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

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

82 COMMUNICATIONS CORNER
Digita l-delay communications systems. Herb Friedman

74 HOBBY CORNER
Elect ronics for you ng beginners. Earl "Doc" Savage, K4SDS

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 perfo rming at its best.
Kirk Vista ln

70 PULSE GENERATORS
More about those versat ile IC-test ing devices. Charles Gilmo re

34 STATE OF SOLID STATE
A look into long-du rat ion timer IC·s. Robert F. Scott

RADIO

CIRCUITS AND
COMPONENTS

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techn iques and scientific and technological developments.
Beca use of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disc laims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or informati on published In th is magazine .

DEPARTMENTS 12 Advertising and Sales Offices

130 Advertising Index
131 Free Information Card

13 Letters

COMPUTERS

EQUIPMENT
REPORTS

86 COMPUTER CORNER
Data-base management systems. Les Spindle

24 Hameg HM203 Dual-Trace Oscilloscope

25 Japan Radio Company NRD-515 Communications Receiver
28 Metrawatt MA-2D Digital Multimeter

104 Market Center
100 New Books

94 New Products
6 What's News

Rad io-Electronics, (ISSN 0033-7862) Publ ished month ly
by Gernsback Publi cati ons. Inc.,200 Park Avenue South.
New Yo rk. NY 10003. Seco nd-Class Postage Paid at
New York. N.Y. and additi onal mailing off ices. One-year
subscript ion rate: U.S.A and U.S. possessions. $13.00.
Canada. $16.00. Other count ries. $20.50 (cash ord ers
on ly. payab le in U.S.A. curren cy.) Single copies $1.25.
© 1982 by Gernsback Pub lications, Inc. All Rights
reserved. Printed in U.S.A.

Subscription Service: Mail all subscr ipt ion orders.
c hanges . cor respon dence and Postmaster Notice s of
undelivered cop ies (Form 3579) to Radio -Elect roni cs
SUbscr ipt ion Service . Box 2520, Bould er. CO 80322.

A stamped self -add ressed envelope must accom pany all
submitted manuscript s and/o r artw ork or photog raphs
if the ir return is desi red should they be rejected. We
dis claim any responsibility for the loss or damage of
manu scripts and/or artwo rk or photographs while in our
possession or ot herwise . <...
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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SONY'S COLOR
PRINTER

VIDEODISC
SPINNING

SPACE WARS

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.

They may not be spinning the way they're supposed to, but videod iscs 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 svstem, 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
relat ively long postponement of marketing.

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 tho Supreme Court rules on the injunction, or the actual copyright -infringe
ment trial is completed. R·E





WHAT'S NEWS

" BRANDED" DIAMONDS CAN be identi fied quickly and conven iently. The
distingUishing mark (actually, an area of altered electrical conductivity) is
normally Invisible (left). To make It visible (right), the diamond Is given an
electrostatic charge and dusted with a special powder . That outlines the
branded region-here, a heart-shaped pattern.

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

Zenith urges that FCC
authorize teletext

Stating that " in principle,
Zeni th 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 telete xt operations
in the U.S. and let the technica l
prob lems be solved by competi
tion in the marketplace.

" It is not even presently
known whether there is a viable
market for telete xt service in the
United States ," Zenith com
mented at an FCC hearing on
the subject last February. For
more than three years, a specia l
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

111 Middle Neck Road, Sands
Point , NY 11050.

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 vibra t ion when a signal is
received . For a fi re alarm, a
sing le vibra tion is felt every half
second, for the doorbell, two
pulses 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 receive r 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 ord inary
9-volt alkaline battery can power
the receiver for more than 75
hours con ti nuously.

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.,

Tactile communicator
aids the handicapped

The Helen Keller National
Center's Research Department
has developed a new signal ling
system that alerts deaf/blind
persons to such incoming sig
nals as a ring ing doorbell or a
telephone. A form of paging
system, the Tactile Commun ica
to r uses a transmitter about the
size of a clock-radio and a
pocket receiver that imparts a
vib ratory sensation when a sig-
nal is received .

The transmitter has five in
put s: th ree for high-priori ty de
vices such as telephone, doo r-

region , depending on the
charging method.

The diamon d is then dusted
with a specia l powder, wh ich
cling s to the charged region
only , revealing the dist inguish
ing pattern. The powder is then
wiped away wi th a cloth and the
pattern disappears.

The new method could be a
boon to jewelers, diamond
owners , and police. (Identi fying
sto len diamonds is difficult.
Thieves remove them from thei r
sett ings and group them with
sim ilar ones. ) Jewelers cou ld
implant a distinctive mark in
each diamond sold , photo
graphing it and giving a copy to
the customer, while keeping
one cop y for the record .

GE '·'branding" diamonds
for identif icat ion

From Genera l Electr ic comes
the report that thei r scientists
have developed a novel tech
nique for " branding" diamonds ,
nature's hardes t mater ial. The
new technique is fast, conve
nient, and non-destructive. The
" brand" is absolutely invisible
under normal cond itions.

The researchers use an ion
implanter to create an invisible
mar k inside a diamond. That in
strument emits a beam of
charged atoms (ions). It is
normally used to create regio ns
of different conductivity in sili
con ch ips. When the silicon is
bombarded with the beams, the
ions penetrate its surface (are
" implanted") and create a
mod if ied 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 conduct ivity different from
that of the sur rounding area.

To reveal the hidden patte rn,
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
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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 .

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
Keep ing 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 used in
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,

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

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

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

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

GREAT VALUE PACKAGE
But with all its advanced technology and

sophisticated electronics, the Advance Digital
Watch Radio is probably one of the greatest
values we've ever offered in one complete
package. A digital watch, a built-in radio, a
handsome set of samarium cobalt head·
phones, a cheap ear plug headphone plus the
batteries-all for $49.95 . Each watch comes
comp lete 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
Illinois residents add 6% sales tax.
Digital Watch Radio $49.95 (2040RE01)

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

~
PRODUCTS
THATo ® THIN~

One JS&A Plaza, Northbrook, III.60062
(312) 564-7000 @JS&AGroup,lnc.,1982
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New from Nil!
The first at-hometraining in
videocassette recorder repair

with exclusive videotaped lessons.
LearnVideo/Audio Servicing...

includes RCA state-of-the-artVCR,
NRI Action Video lessons,

plus full training in
colorTV and audio repair.
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Free CataloS...
No Salesman Will Call

Mail the postage-paid card todayfor
your free copy of our IOO-page look into
tomorrow.Itshows all the equipment you
get, describes each lesson indetail. And
it tells you about other important career
opportunities inMicrocomputers 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.

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

national surveyof successful TV repair
men shows that more than half have had
home-study training, andamong them,
it's NRI 3to lover anyother school.

That's because you can't beat the
training and you can't beat the value.
OnlyNRI combines exclusive fast-track
training techniques with modem 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 inVideo/
Audio servicing.

181NRI SCHOOLS
McGraw-Hill Continuing

~
Education Center

C) J 3939Wisconsin Ave.,Itn _Washington, D.C. 20016

We'll give youtomorrow.

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 modem VCR
features high-technology de-

sign with electronic pushbutton
tuning, remote control, three re

cording speeds with up to 6-hour capa
city, high-speedvisual search, built-in
clock/timer, memory rewindand audio
dubbing capability. Direct drive motors
and azimuth recordinggive 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. Inword and picture,
you'll learn theory, construction, and
service procedures, see themexplained
ingraphic closeups. Andyou get this
unique training only with NRI!

'Learn at Home
at Your

Convenience
No need to quit your job or tie up

your evenings atnight school. No time
away from your family or expensive
travel. NRI comes to you.Youare aclass
ofone, 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 amillion

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

Learn as youwork with equipment
youkeep.

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

And NRI can get you inon the
action with convenient
and effective at-home
training.

11



WHAT'S NEWS
continued fr om page 6

THE NEW dbx NRX IC, in slze-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.
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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 , "i f 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 " superfldellty"

A new, low-cost low-voltage
integrated circuit for the dbx
noise-reduction system has
been announced by Matsushita
Electric. That % x V4 x 1h6-inch
IC is expected to make noise
reduction for both record ing

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

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

Pact signed to make
new high-speed CMOS

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

X"
I
I

4000B series with the high
speed and drive capab il ity 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
dev ices 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 $125,000worth
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
t ions-have contributed to the
Foundation.
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Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003
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...THAN ANY ANTENNA
IT REPLACES!

For a FREE demo!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

I\ME.HICA N r\NTENN/\
© Copyright 1979 American Antenna Elgin. Illinois

WHY K40
BECAME THE

LARGEST
SELLING

CBANTENNA
IN JUST

ONE YEAR!
~~

I(4Q
OFFERS A

MONEY BACK

CAR TELEPHONES
I would like to correct some errors in

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

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

continued on page 16

THE dB WAR
I really enjoyed your December 1981

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

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

When that QRM first came on the air ,
there was speculation in the press that it
might be anything from over-the-horizon
radar to Soviet attempts to change our
weather by heating up the atmosphere. It
appears, however, that those pulses fit
the bill suitably for Mr . Leinwoll 's back
scatter ionospheric-sounding method.
We find it curious that he did not mention
that very obvious connection.
CLAUS SCHOENFELD,
JOHN HUDAK,
Ontario, Canada

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
qu ency counters.
JOHN H. HENNING,
APO Miami

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

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

SABTRONICS FREQUENCY
COUNTER

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

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

Further support for that concept is
found in Ionospheric Radio Propagation ,
(pp 113 and 115), NBS Monograph 80,1
April 1965; NBS Special Publication 432,
page 1, issued September 1979; NBS
Technical Note 668, pp 10-15, issued May

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

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

CIRCLE 28 ON FREE INFORMATION CARD 13
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Sencore SC61 60 MHz Waveform Analyzer



CutYour ScopeTime In Half
OrYourMoney Back.

Justone probe and
push for DCV, ppv,
Frequency and Time .

30 DAY
MONEY BACK
GUARANTEE

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

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

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 times more accurate to meet these
Probe Make no mistake. The SC61 testing needs.
is not a "piggyback" unit, but acom- It's Easier To Use The digital read-
pletely integrated waveform rnoni- out is simplicity itself. Just push
toring system. You connect only one and read. You 'll make fewer errors
probe and the Autotrackinq" because every measurement
display digitally tracks the waveform now becomes exact. Now you can
on the screen. You just push a concentrate on the circuit rather
button when you want to read DC than the scope.
volts, P-P volts, or frequency. Measure Part Of A Waveform
An Exclusive Breakthrough It took Intensify any waveform portion with
four patent pending circuits to the exclusive "Delta Bar," push
completely integrate the scope and the button, and read PPV, time, or
digital display. The end result frequency for just that portion of
is a breakthrough in scope tech- the waveform . Ideal for measuring
nology that virtually obsoletes timed circuits, signal delays, Update Today Just like DVM's
conventional scopes. Here's why. pulse widths, and more. have replaced analog meters, the
It's 10 Times Faster The SC61 is 10 Guaranteed To Cut Your Scope SC61 will replace conventional
to 100 times faster than any con- Time In Half When we say the scopes (under 100MHz) and for the
ventional scope. How? Because all SC61 will cut your scope time in half, same reasons: increased speed ,
you do is push a button instead we're being conservative . It's accuracy, and reliability. Update
of counting graticules, calculating, possible to reduce your scope time today with this new automated
or switching probes . Increased 75%, even 90% with this first-of- scope technology. It's the scope
speed means increased productivity. its-kind oscilloscope. But don't take you've been waiting for.
It's 10 Times More Accurate

~om~~t~~~:~ww~~~f~~~you try ToOrderOrTo Receive
~~~p~,c~~~~m~~~~ be AComplete Color Brochure,
5% to 15% accurate due to Phone ~oll-R~eelioday.
parallax and interpretation errors. .\ I I • Qualified Sales Engineers are
Today'scircuits demand greater 800 84~3338 ready to talk with you about
accuracy than that. The SC61 's _ SC61 performance and applica-
digital readout is 10 to 1000 tions. Ask for Dept. 130.

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.

CIRCLE 5 ON FREE INFORMATION CARD

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

Alaska, Hawaii, and Canada call collect at 6051339·0100



LETTERS
co ntinued f rom page 13

The first poin t of interest is Figure 3, a
photo of the " Hump-mounted Control
Head." The caption noted that the cont rol
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
commun ications switching office (M.T.S.O.).
The Touch-Ton e that many of our Radio
Electronics readers are famil iar with is an
analog , dual-tone multi -frequency
(D.T.M.F.) sign al. The Touch-Tone sig
naling format has been popularized with
th e advent of the single-chi p 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 phone s use
two 2.5 dB gain antennas at the car ; one
each for tran smit and receive." It is not to
bridge the 45-MHz separation between
transmit and receive that the two anten
nas are used. That fun ct ion is performed
by a diple xer in the radio. Rather, the two
antennas are used to overcom e fading at
800 MHz, thus providing an effect ive in
crease in average signal to noise. The
same argument appl ies here as was
presented in the article about the base
station rece ivers.

One mo re note: The article impli ed that

the data rate between the cel l site and the
mobile rad io 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 commun ica
t ion 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,
Bo thell , WA

NIKOLA TESLA
I would like to express my agreement

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

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

The reason why Edison is immortalized

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

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

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

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

continued on page 42

IAccuracy: 1.5% V DC , 2.5% V AC I $79.00MA 2H Current range: 15 A AC/ DC
Oth er specs same as MA1H

1 YEAR IMMEDIATE EXCHANGE WARRANTY

2000 . . . 200000 ~F

200 . .. 20000 ~F

20 . .. 2000 ~F

2 . . . 200 IIF

Capacitance

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

Resistance

10 1 kO
10 0 10 kO

100 0 100 kO
1 kO 1 MO

Current

50 IIA dc
0.5 rnA ac/dc
5 rnA ac/dc

50 rnA ac/dc
500 rnA ac/dc

5000 rnA ac/dc

Voltage

0.15V dc
0.5 V dc
1.5 Vac/dc
5 Vac/dc

15 Vac/dc
50 Vac/dc

150 V ac/dc
500 Vac/dc

1000 V dc

Black molded high impact th ermoplastic 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 ruv DC, 4k st/ V AC
Accuracy: 3% V DC, 4% V AC

Measuring ranges

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

THE TEST EQUIPMENT SPECIALISTS :E
TOLL FREE HOT LINE

Shipping $3.00 800-223-0474
Prices subject to change without notice 54 WEST 45th STREET, NEW YORK, N.V. 10036 ~1 2~7-2224
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AtCIE,youget
electronics
career
training
froID .
specialists.
If you're interested in learning how to ilX air
conditioning, service cars or install heating systeUls 
talk to sOUle other school. But ifyou're serious
about electronics ... even earning an Associate Degree...
cOUle to CIE -The Electronics Specialists.
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Special Projects Director
Cleveland Institute of Electronics



Pattern shown on oscilloscope screen is simulated .
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the exams get their Licenses. You
may already know that an FCC
License is needed for so me careers
in e lectronics - and it can be a
valuab le credenti al anytime.

Assoeiate Degree
No w, CIE offers an Associate in

Applie d Science Degree in Electronics
Engineering Technology. In fact ,
a ll or most of every CIE Career
Course is directly 'creditable
towards the Associate Degree .

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

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

I'll send you a copy ofCIE's
FREE scho ol catalog, along with a
complete package of independent
home study informati on .

For your con venience, I'll try to
arrange for a CIE representative to
contact you to answe r any questions
you may have.

Remember, ifyou are ser ious
about learning electronics .. . or
building upon your present skills,
your best bet is to go with the elec
tronics specialists - CIE. Ma il the
card or coupon today or write CIE
(and mention the name and date of
this magazine), 1776 East 17th
Street, Cleveland, Ohi o 44114 .

o YES ... J ohn, I want to learn from the specia lists in e lectro n ics - CIE.
Send m e m y FREE CIE sc hool catalog -including details about the Associate
Degree program - plus m y FREE package of home study infor mation .

Prt n t Na rnc _

Plus there ' s a professional quality
oscilloscope you b uild and use to
"see" and "read" the ch aracteristic
waveform patt erns of electron ic
equip ment.
You workwith experi
eneed speeia1ists.

When you send us a comple ted
lesson, you can be sure it will be
reviewed and graded by a trained
electronics in structor, b acked by a
team oftech nical specialists. Ifyou
need specialized help, you get it fast
· .. in writing from the faculty spe
cialists b est qualifie d to handle
your question .
People who have known
us a long time, think of us
as the "FCC Lieense
Sehool."

We don't mind. We have a fine
re cord ofpreparing people t o take . ..
and pass . . . the gove r nment 
admin istered FCC License exams.
In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

r·············_··· 1

• C IE Cleveland Institute of Electronics, Inc.
17 7 6 E ast 17th Stree t. Cleve land. O h io 44114

I•I
• Address Apt. _

• City _

• State --LZlp, _

•

Age .Phone (are a code)

Check box for C' .1. Billinfonnatlon: 0 Veteran 0 Active Duty

• Mail today:

•

M y father always told me that
there were certain advan

tages t o puttin~ all your eggs in one
basket. "John, 'he sa id, "learn to
do on e important thing b etter than
anyone else, and you 'll always be
in demand."

I believe h e was right. Today is
the age ofspecialization . And I
think that's a very good thing.

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

For these thing;s, you' d want a
specia list. And you d trust him. Be
cause you'd know if'he weren't any
good, he'd b e out ofbusiness.

Why trustyour edueation
and eareer future to
anything less than a
speeialist'l

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 exclusive ly
in electronics.

We have to b e good at it bec ause
we put all our eggs in on e basket:
electronics. Ifwe hadn't don e a good
job, we'd have closed our do ors
long ago .
Speeia1ists aren't for
everyone.

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

But tf'you think you have the
cool-and want the training it takes
- to make sure that a sound blackout
during a prime time 1V show will b e
corrected in seconds - then answer
this ad. You'll probably find cm has
a course that's just right for you!

At cm,we eombine
theory and praetiee. You
learn the bestofboth.

Learning electronics is a lot
more than memorizing a laundry list
offacts about circuits and transis
tors. Electrontcs.js interesting b e
cause it' s based on some fairly recent
scientific discoveries. It' s built on
ideas. So, look for a program that
starts with id eas - 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 . . . b efore you start to
apply them!

But b eyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you p erform hundreds of checking,
testing and analyz ing proj ect s .

In fact ,depending on th e course
YOUtake, You'll do most of the basic
things profcssionuls do every day 
even use a Digital Learning Laboratory
to apply the digital theory essentia l
today to keep pace with elec tronics
in the eigh ti es.
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SATELLITE/TELETEXT NEWS
GARY ARLEN

CONTRIBUTING EDITOR

(f)
o
z
o
0:
Io
lJ.J
-.J
lJ.J

6
(5
c(
0:

22

HOME
SATELLITE

LEGISLATION

THE HBO
SCRAMBLE IS ON

AROUND THE
SATELLITE

CIRCUIT

Controversy continues about a proposed law that could restrict private reception of
satellite signals. Although the situation seems to change week-by -week, the latest in
dications are that an alternative will be proposed so that any restrict ions would apply
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 bu ilding 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
Cap itol 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.

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
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 addroseublo tcaturo pormitting HBO to oontrol tho docoding devices from D.

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.

lntelsat has added a new full-time TV service to its network, permitting worldwide
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
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
durinq the second week of August. Details are available from the group at 1920 N
Street NW, Suite 510, Washington, DC 20036 R-E



The LJnltMfrom Panasonic.
The portable compulerthat lets you take the advantages

of an offiCe computeranywhereyou go.

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

Display Information and ch arts 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
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Take The Link and all its components anywhere
in its slim attache 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.

r -;::n::nic Company,Portable com puter:- l
lone Panasonic Way, Secaucus, N.J. 07094 I
I 0 Please send me information on The Link. I

o Please have a salesman call me.

I NAME I
PLE A.SE PRINTI TITLE I

I
COMPANY I
TYPE OF BUSINESS _

I ADDRESS I
I CITY STATE __ZIP__ I
I PHONE NUMBER I
I Panasonic, I
L~S~9htIY ahead of our time.~ J

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,

The Link. to work for him
It's the next from any tele-

major business phone booth. He
tool because it's a can check credit
full-logic computer ratings and in-
that 's fully portable. Exchange information with other computers ventory trace

with the telephone mod em. ,

By itself, it can perform a wide shipments, enter orders, make
variety of sophisticated com put- bids and estimates, and much
er functions because it can store more. So The Link can make him
4K bytes of information. Equally and his office computer much
important, it can link you to the more productive.
information and brainpower of By adding the microprinter,
your main office computer- the salesman gets hard copies of
wherever you go. You can program information right on the spot-an
in Microsoft Basic.®Yet it's easy to instant record of his transactions.
operate, even if you've never By adding the TV adapter,
worked with a computer before . he can display information and

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

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

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



EQUIPMENT REPORTS

Hameg HM203
Dual-Trace Oscilloscope

CIRCLE 101 ON FREE INFORMATION CARD

MOST TE C HN ICIANS AND EXPERIMENTERS

will readil y agree that a good osc illo
sco pe is one of the most powerful tools
you ca n ow n. It can be used for a
va riety of waveform measurement s ,
and may even be subs tituted for volt
age - and current-measuring dev ices
whe n necessar y. Because of its co m-

Hameg HM203

OVERALL I I 1 I I I I
PRICE

EASE l I I I I I I
OFUSE

INSTRUCTION
MANUAL

PRIC5'I II1 I 1 I 11 1
VALUE

1 2 3 4 5 6 171819110
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pact appearance and apparent flexibility,
we decided to take a closer look at the
Hameg HM203 dual-trace oscilloscope.

The trace s ca n be displayed either
al te rna tely or in a chopped mode . In
the chopped mode, the chopping rate is
120 kHz. Vertica l response is down 3
dB at 20 MH z, and down ju st 6 dB at 28

MH z. Vertica l deflection varies from 5
to 20 volts-pe r-division. in 12 calibrated
ste ps . and is acc ura te to within ± 3%.
Th e ve rtica l input has an impedance of
I megohm in paralle l with 25 pF and
can handl e up to 500 volts. A ground
position on the input selector switch
may be used to prevent stray signals
from reaching the amplifiers witho ut
loading the circ uit under test. Also, AC
and DC positions are provided on the
input selecto r switch.

The front-panel ve rtical-amplifier
co ntrols are laid out in mirror- image
fashion. makin g it relat ively easy to be
come familiar with the instrument.

Th e sweep rate can be selected , from
0.5 micro sec onds to 0.2 seconds-per
ce ntimeter. in 18 calibrated steps . A
continuou sly variable control is also
provided for fine adjustments of the
swe ep rate . Th at uncalibrated co ntrol

Reach
for reliability.
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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
applicat ion, including integrated circu its,
high-voltage triplers, rect if iers, thyristors
and transistors. The guide uses a conve
nient dual numbering system , which

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

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



will shift the sweep rate up to 200 nano
seconds -pe r-cen timeter. An uncali
bra ted x5 magnifie r lets you extend the
sweep to 40 nan osecond s-per-centi 
me ter.

An input is provided for displaying
signals on the hori zon tal ax is. The re
sponse of the ex ternal horizon tal input
is down 3 dB at 2 MHz .

Automatic and va riable trigger levels
are available for either channel. Posi
tive o r negative slopes are switch
se lec ta ble. The trigger sens itivity is 0.7
vo lts if an exte rna l source is selected.
or 3 millivolts with the internal source .
Both manu al and automatic triggering is
available.

A calibrated square-wave generator
prov ides a I-kH z reference signal at 0.2
vo lts ± 1%. Trace rotation can be cor
rected using a fro nt-panel control.

Any line voltage from 100- to 240
vo lts AC (50/60 Hz ) can be used to
power the instrument: all internal DC
operating voltages, including the high
voltage . a re regulat ed .

The acc ompanying operator's manual
is one of the bes t we've see n. It is well
illustrated. and contains technic al and
tu torial information for both use and
mainten ance.

Our test
The un it is co mpletely 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
twee n trials). the trace came on exac tly
at the baseline , requiring no ver tica l or
hori zon tal posit ioning.

Th e blue-white trace was sharp and
brilliant : it did not show any noticeable
as tigma tism. The X and Y position . as
we ll as the inten sity and focus of the
trace could be eas ily adju sted using
front-panel con trols.

We found that the x5 magnifiers were
ve ry useful at higher frequencies,
where a waveform would normally be
co me very crowded.

Tr ace dr ift. a common problem with
many inexpen sive osc illoscopes , was
to tally abse nt on the HM203. Linearity
of the vertica l amplifier showed excel
lent accuracy on all range s.

Lastl y, but an important con sidera
tion, the unit' s light weight (13 pound s)
and compact cons truction (11 x 6 x 16
inches) make it easy to move around.
and easy to use on eve n the most
crowded workbench.

Th e HM203 sells for $580.00: the
price includes a x 1 and x 10 switchable

. oscilloscope probe . If you can not find
the scope locally, it is available from
the manufacturer: Hameg, 88-90
Harbor Rd.. Port Washington. NY
11050. R-E

Japan Radio Company
NRD-515

Communications
Receiver

CIRCLE 102 ON FREE INFORMATION CARD

Japan Radio NRD-515
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PRICE

EASE l I 1 1 1 1 1 I I 1
OFUSE

INSTRUCTION IMANUAL

PRIC5t\ -I 1 1 '1 I 1 I I
VALUE

111213141516171 8 9 10

~~~/

A RENAISSANCE IN SHO RT-WAVE LISTEN

ing has resulted in the introduction of
qu alit y receiver s at a rate unmatched
since the 1950·s . In those days. the best
known names belonged to firms such as

The new
1982 RCA SK

Replacement Guide.

nell SK Replacement
Solid State
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The tuni ng mechan ism used in the re
ceiver is rather unusual. It uses an
optical encode r to translate visual
" pulses " from a slotte d disc into elec
tronic pulses that are used to change
freq uenc ies . The slotted disc is spun by
turn ing the tuni ng dial. One complete
rotation of the tuning dial will result in a
lO-kHz change in frequency . That 10
kHz is co mposed of a series of 100 in
tegral steps of 100 Hz eac h, with a fine
tuning co ntro l used for the frequencies
betwee n steps. Because of that scheme,
tun ing across a band co nsists of a ser ies
of ab rupt frequ ency 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 modem frequenc y
synthes ized receivers, the tuning range
is divided up into a series of I-MHz in
crements. Fast tuning within those in
crement s is done using a UP/DOWN tog
gle switch. The switch is used to shift
the receiver ' s frequency quickly in the
directi on indicated . Once you get close
to the frequency you want, the tuning
dial is used to find the precise sett ing.
Incidentally, you can tune above and
below the limits of eac h individual in
crement simply by holding the toggle
switch in position . In fact. you could
tun e all the way from 100 kHz to 30
MHz using ju st the toggle switch if you
wished; but that is not recommended .

Among the rece iver'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
frequenc ies; the tunable BFO is used as
an effective preselector on the 600- to
1600-kHz broadcast band . IF bandp ass
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
tion ing it to reject the grea test possible
amount of inte rference . An IF. band
widt h contro l let s you select among 6-,
2.4-, and 0.6-kHz bandwidths; an auxil
Iiary position on that control is for any
user- installed filter. Selectable AGC
allows for fas t, slow, or no AGC at all.

The ow ner's manual that comes with
the unit is qu ite compre hensive. It in
cludes detailed operating instructions ,
technical information, maintenance
procedu res. and alignment instructions.

The memory unit
For the ultimate in convenience ,

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

Using the memory unit is easy . To
ent er a frequency , simply tune the re-

tion , and the flywheel tuning mechanism
sp ins sec urely on its bearings.

But the quality does not stop with
co nstruc tion and sty ling. Freque ncies
are disp layed on a six-d igit. LED read
out; the rea dout is claimed to be ac
curate to within 100 Hz. The acc uracy
of the readout is enhanced by an auto
matic offse t circ uit that allows the car
rier frequency of an upper- or lower
sideband signal to be displayed direct
ly-no ment al interpolation is requ ired.
T he thermal and mechanical sta bility of
the osci llators help ass ure virtually
drift-free performance . The frequency
range is spec ified as 100 kHz to 30
MHz .

CIRCLE 21 ON FREE INFORMATION CARD

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

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

• Receive ASCII or Baudot RTTY
• Six standard RTTY speeds
• 3 RTTY shifts for low or high tones
• Adjustable space for fine tuning
• Receive Morse code - 4 to 50 wpm
• 16 lines by 36 or 72 character display
• Two page video display
• Parallel ASCII printer output
• Requires ± 12 VDC and external TV monitor
• One year limited warranty
• Small size (8/1 x 3/1 x 12.75/1)

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

Hallicrafters, Hamm arlun d, and Na
tional . Those companies are now gone.
but they have been replaced by others
such as Ke nwoo d, Yaes u, and Sony.

You can add Japan Radio Company
(120 E. 56th Street , New York . NY
10022) to that grow ing list of "new"
manufacturers . That company. famou s
in Japan but relat ively unknown here,
has introduced a high-quality communi
ca tions receiver. the model NRD-515.

Even at first glance, the rece iver's
sturdy constru ction and funct ional
styling are impressive. The front-panel
controls are sturdy- not thin plastic .
On that receiver . detent s snap securely
in place, toggle switches click into posi-

PRINT THE WORLD
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BECKMAN

More meter for
the money

Forstarters youget 2000 hours
ofcontinuous use offa common 9V
transistor battery. You can run
in-circuit diode tests and check con
tinuity. You evenget a one year
warranty.

The 0.25% basicvoltde accu
racy HD-100 serves you with 7 func
tions and 29 ranges. Withone simple
tum of the singleselector switch,
youcango directly to the function and
range you need.There's less chance
oferror.

Featurefor feature youcan't
find a moredependable meter priced
at just $169 (U.S. only).

Tolocate your nearest distrib
utorwriteBeckman Instruments, Inc.,
Instrumentation Products, 2500
HarborBoulevard, Fullerton, CA
92634 or call (714) 993-8803.

ination, and packedwith overload
protection. You won'tfind a more
rugged meter inside or out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-100 resists
damageeven after repeatedfalls.
Allcomponents are heavy duty and
shockmounted.
Water-and
contamination-proof

TheHD-100is designed to keep
working even arounddirt, heavy
grime and moisture.

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

All voltage inputs are protected
up to 1500Vdcor 1000Vrms. Cur
rent ranges are protected to 2A/250V
with resistance ranges protected
to 600 Vdc. Transientprotection
extends up to 6KV for10 micro
seconds.

Nowthere's a
hand-held DMM
tough enough to withstandacciden
tal drops, destructive environments,
and input overloads - and still give
you superiorBeckman performance.

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



ceiver to the frequenc y you want, set
the C HANNEL dial on the memory unit
to the channel you wish to ass ign the
frequency to, and press the unit' s
MEM OR Y button. When you recall the
frequency, the channel is displayed by
the memory unit, and the frequency by
the receiver.

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

The model NRD-515 communications
receiver has a sugges ted 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 , Reynold sburg, OH 43086. R-E

EARLI ER THIS YEAR WE REPORTED ON A
new line of test equipment , the BBC-

Georz-Metrawatt line. Made in Ger
man y, the y'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 , exactl y like it on the out side, 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 batte ry, 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 Ies.

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

GETTHE SAME VIDEOTRAINING
THE PEOPLE ATSONYGEt

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

Send for your catalog, which lists more than
250 titles. In your choice of 3/4" or 112" formats.

Write Sony Video Products Com
pany,Tape Production Services ,
700 W. Artesia Boulevard,
Compton, Californ ia 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.trademarkof SonyCorp.

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 tape s cover the products and concepts of
video and its related technologies. You can learn the
basicsofvideo recording.Color systems. -_
Digital video and electronics.Television
production. And more.

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

The tapes are pr~o-~::<;;:;.....~=~
duced entirely by
Sony and contain
up-to-the-minute
inform ation .They
communicate clear
ly and simply. And
some of them are
even programmed for
interactive learning.
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Novv, 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.
Thi s new 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engineers from a clean sheet of paper
to respond to the special needs of field
engineers .. . a mini-scope with
lab-scope features.

So small in size (4.5"x8.5"xI2'),
the 1420 easily fits into a standard
attache case with plenty of additional
storage room for a DMM , tools and ac
cessorie s. For use in any environment,
the 1420 can be powered from an AC
line , 10to 16VDC or an option al 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 feature s dual-trace
operation and an honest 15MHz re
sponse . In addition, its smooth roll-off
provides useful response to 20MHz .

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

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

ranges that span from I p.S/div. to 0.5 S/
div. in a 1-2-5 sequence; variable be
tween ranges . Sweep magnifica tion is
XIO, extending the maximum sweep
rate to 100nS/div. For use with computer
terminals or video circu its, 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:l/prob es and is
avai lable /l OW from your local B&K
PRECISION distributor. Available
options include carrying case and
probe pouch.

To rec eive a fr ee 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.

Bm/I11JIII §lciR~~~g~~
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



e PHILIPS

KEITHLEY

TRIPLETT

LEADER • Non-Lin..r Sylteme

EF~L.§U~K~E~ ® DIGITAL MULTIMETERS
THESE 1981 B&K OSCILLOSCOPES

ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

• Frequency Measurement to
200 kHz, 0.01 Hz Resolution
to 200 Hz, 1 Second Re
spo nse Time (8060A only)

• dBm Refere nced to 600 n
(8060A only)

• ~elative dB measurement
(8060A on ly)

• Conductance (8060A only)
• Separate Constant Current

Source Diode Test
• Self Diagnostics

1479A Dual-Trace 30 MHz
14n Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

806 2A$279.8060A

• Two New 4'l2-Dig it Handheld
DMM 's from Fluke

• Wideba nd Tru e RMS AC
Measurements (100 kHz
8060A, 30 kHz-8062A)

• 0.04% Basic DC Accuracy
(8062A = 0.05%)

• f'ull Range Capability
(200llA 200 mV, 200 n ranges)

• Autoranging Mn to 300 Mn
• Relative (Offset or Zero) Mode
• Aud ib le and Visual Con

ti nu ity Indicators

Call For Our Price

Display: 4% digit du plex LCD (19,999 count)

AI D Converte r: Dual slope converter, autozero, auto polarity.

Conversion: TRMS, AC coup led

Display Annunciators: BT, low battery indication.

REL, relative reference mode act ivated . [8060A: (k)Hz, f re
quency fun ct ion activated. dB, dB function activated.]~
co nt inu ity act ivated.jj ), conti nuity to ne activated.-,conti nuity
detected indi cator .

Temperature: 0° to +50°C operat ing, - 35° to +60°C storage.

Tem perature Coeff icient: (0° to +18°C"o r + 28° to + 50°C)" .1
t imes the ap pl icable acc uracy specification per degree C plus
the initial + 18° to + 28° spec if icat ion.

New Low Distortion Function Generator

EfJlZl1!J!I!llI MODEL 3010
• Generates sine , square and tnangle

waveforms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 . 1 Hz to 1MH z in six ranges

• Push buttonrange and function selection

• Typical sine wave distortion under 0 .5 %
from 0 .1 Hz to 10 0kHz

• Variable DC offset for engineering

,~ applications• veo external input tor sweep-frequency
tests

Call For Our Price

~_~ATA PRECISION
Model 938

0.1 %, 3Y2-Digit, LCD DIGITAL
CAPACITANCE • WIDE RANGING - trem 199.9 pF full scale

METER
(0.1 pF resolut01) l.p to 1999)JF tun scale. In
eight rarg!S...l<irtualf{ everycapacrtance yoo'U
ever need to measure.

• FAST AND Ef>S'( TO USE- Direct reacjng.
p.JStIJuttm raroes. ..ust plug inard reed.

• EXCEPTIONALLYK:CURAlE - prcMdes
± 0.1% baseaccuracy.

• TOUGH AND COMPI'CT - Sui" to take rwgh
usage wittn.rt osso! calbration accuracy. Fits
ard goesanywtere; takes' very lillie bench
soace: always hardy te<q;ick capacitance
checkoJ1. rmtching. caibratim, ard trad<i1g.

• PORTABlE - Paknsized, light'Nei!j1t. coerates
l.p to awr<JXmately200 Iulrs rn a si1g1e'iN
akaline battery.

• EASY READING - tig . clear. higt><:mtrast
3V,-dgit LCD cispIay , a tun 0.5 ' high, readable
anywrere.

• VALUE PPCKED - QJtstandr>;l rreasurement
capability ard deperdability. Outpertorms CC
tirnE><:a1stant meters, ard evenbr'dgescostirg
2 to 5 times as rruch.

• REiJ.ABLE - warranteed fe< 2 full years.

80MHz Counter with Period Function
MODEL 1820
• 5Hz to 8 0M Hz reading guaranteed 

1OOMHz typical

• Penod measureme nts from 5Hz
to 1MHz.

• Period average , auto and manual
POSitions

• One PPM resolution

• Totalizes to 99999 9 plus overflow

• Elapsed time measurements from .0 1
to 9999 .99 second s plus ove rflow

• One-megohm input resistance

• Bright .43 " high LED readouts

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

Just call our Toll-Free number and one of our
experts will answer all your questions about test
equipment.



:KPRECISION
~HITACHI

~_~ATA PRECISION

VIZ RM HICKOK

12mA, 20mA, 200m A, 2000mA, 10A I 2%

AC CURRENT

1200mv, 2V, 20V, 200V, 750V 1%

DC CURRENT

.5%

.5%

ACCURACY

DC VOLTAGE
RANGE

AC VOLTAGE

KEITHLEY

I200Q, 2kQ, 20kQ, 200kQ, 20MQ

I 200mV, 2V, 20V, 200V, 1000V

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

RESISTANCE

MODEL 130
DIGITAL MULTIMETER

$125.

NEW
NOW

AVAILABLE

~HITACH I

V509 50 MHz, Dua l Trace, Dual
Time Base, Portable (Battery pack
optional) .

V209 20 MHz, Dua l Trace, Portable,
Complete with bu ilt- in Battery Pack.

~HITACHI

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301 30MHz Single Trace
V-302B 30MHz Dual Trace
V-352 35MHz Dual Trace
V-550B 50 MHz Dual Trace,

Dual Time Base
V-1050 100MHz Dual Trace,

Dual Time Base

Call For
Special

REBATE OFFER

SAVE UP TO $500 PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Un.., Systelll8

CeI' For Our Pricel

Dual Trace 15 MHz

MS-15

Dual Trace 30MHz

• Three-step attenuator plus
vernier control

• Internal linear and log sweeps

• Tone-burst outp ut is front-panel or
externally prog rammable

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

• Covers O.0 2Hz-2MHz

• 1000: 1 tuning range

• Low-distortion high-accur acy
outputs

New Sweep/Function Generator

tm¥@W1

MO DEL 3020

,",OlUNE THE TEST EQUIPMENT SPECIALISTS

so1l-ii3-0474•Z

Model 169
BENCH/PORTABLE DMM
• 31

/ 2 Digit liquid crystal
display

• 0.25% basic accuracy
• 26 Ranges

$189.00

54 WEST 45th STREET. NEW YORK . N.Y. 100 36 2 12-68 7-2224

I(EITHLEY



In general , spr ing reverbs don 't have the
best reputation in the world . Th eir bassy
"tw ang" is only a rough approx imation of
natural room acoustics . That's a pi ty because
it mea ns th at man y people wi ll dism iss this
exceptional produ ct as " just another spring
reverb ". And it's not. In th is ex traordinary
design Craig Anderton uses double spr ing s,
but much more importantl y "hot rod 's" the
transducers so that the mudd y sound typ ical
of most springs is replaced wi th the brig ht
clarity assoc iated with expensive studio
plate systems.

Kit consists of c ircuit board . inst ructions.
all e lec tro nic parts and two reverb spring
uni ts. User mus t prov ide power (± 9 to 15 v)
and mount inq (reve rb un its are typi cally
mounted away from the console) .

DIRECT INQUIRIES TO :

IIDiA Electronics, Inc.
Oept.6 R1020 W. Wilshire Bv. Okl.hom. City. OK 13116 14051843-9626

rl iSe;j:t;;:-67.W REVERBKITS59~;;: l
I shipping ( S3) enclosed or charged. I

I I Send Free Cata log

I name I
I address I
L.:i~ ~t~~__ ;J

CIRCLE 43 ON FREE INFORMATION CARD

EQUIPMENT REPORTS
con tinued from page 28

by a readout of " \" with a decimal
point. That is also the "open" indica
tio n whe n check ing resistance . Polarity
swi tching is automatic . No sign, posi
tive voltage; minus sign, negative
polar ity. Low battery-voltage is shown
by the appea rance of a small arrow
above the minus sign on the readout.

AC and DC voltages start at 2oo mY
and go up to 650Y maximum in five
ranges. Current ranges for AC or DC
start at 2.0 rnA and go up to 2A. A
separa te IO-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 megohm s. Accuracy
is 0.25% for DC volts .

All ranges are well-protected by fuses
and internal protective circuitry, in
cluding thermi stors, zener diodes, and
so on. The IO-amp range does not have
fuse protection . However , it will with
stand currents up to 20-amps-but for
not more than 30 seco nds !The DC volt
age range s are designed to take over
load s up to 260 volts (and that is on the
2oo-mY range!) and the other ranges
will take 780 volts . AC ranges will take
voltages up to 250 volts on all ranges.
Even the ohmm eter is protected against

acc idental application of up to 250
volts. (The manu factu rer says that, but
so far I've never had the intestinal forti
tude act ually to try it!)

To go back to the folding case for a
moment. that is a neat and pract ical de
sign. The work mans hip looks very
good. and the cover stays right where
you set it (Inc identally, the case was
designed by Porsche . If you buy one.
you ca n 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
switc h.

Well. ..there are two, if you count the
ON-OFF switch, which is a little rocker
switc h down in the lower right corner.
The front pane l is solid black with
whit e markings that are easy to read.
Te st leads plug into a row of jacks,
plainly marked on the pane l, on the
right side of the case. The case can be
close d without unplugging the leads.
The protective fuse is also here , be
tween the + and the IOAjack s.

Th e test leads are model KS-17 and
are contruc tedof heavy wire. with cor
rugated grips on the handles. and a pro
tective co llar 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

cont inued on page 103

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

• Can replace composition, carbon film , wire-wound
and other metal types .

• Tolerance ratings of ± 2% on most values. Ratings of
1f4 , %, 1 and 2 watts .

Get your RCA Flameproof Metal Resistors in convenient,
colorful packages from your RCA Dist ributor today. Or, for
further information , write: RCA Dist ributor and Special
Products Division, 2000 Clements Bridge Road, Deptford ,
N.J. 08096. Attn: Sales Promotion Services .

Now ...
780 Types
For More Applications

RonFlameproof
Metal Resistors

137 new RCA flameproof
metal resistors.
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ADVAM:E IS PROUD
TO INTRODUCE

The ~HITACHI Line

of High Quality Oscilloscopes
All Hitachi Instruments

Are Backed by
A Two-Year Warranty

V·202 s V352
20MHz s 35MHz DUAL TRACE

OSCILLOSCOPES

AT LAST A lOOMHz OSCILLOSCOPE
WORTH WAITING FOR

WITH NO WAITING

CALL FOR
INTRODUCTORY

OFFER

HITACHI
lOOMHz

OSCILLOSCOPE
MODEL V·I050

• 20kV CRT supply
• Large, bright 8 x 10 cm screen
• Four-trace operation (Ch1, Ch2, A trigger, B trigger)
• High sensitivity500 uV/div (5MHz)
• High accuracy ± 2% (+ l O'C to 35°C)
• Alternate timeba,~ A'e~n
• Full TV. tID~~g \ r-------.,\J ~ \ (j:) IN STOCK FOR

{3.C~.T. IMMEDIATE DELIVERY

~~ ~
Hitachi 150BNB3 h type tube .~20kV acceleration potential and
meta l bac d p'Wlibol i.l:..

VERTIC e I al Channels) ~
i (me :t-

DC to at le OOMHz and rise time 3.5ns or less. ~ to at least 5MHz and rise time
70ns or less at 10 X magnification. Lower ·3db point ..~ coupling 10Hz or less. lOx
probe: I Hz or less. "!.!.
HORIZorirA~EgJTION :=>

.. I~mQl~ to
~IC\~s1dTv . to O.5s/div. in 23 calib rated steps , li -6~nce. Uncalibrated continuous
~ contro l between steps I : < 2.5 ""0 .t"'\V"

Time Base B \ ,::>.\ ,
20ns/div. to 50ms/div'~3~calib!\lYed steps 1·2·5 seq uence. lOx mag extends fastest

S~;;~oA1\,:? I'
N.~nlll;lu;.J~ed control betwee n 0.5 and lOx time base A setting.

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

Delayed sweep
permits 1,000 X
Magnification

Variable Hold-off
Circuitry Faci li tates
Pulse Measurement

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINEr.J 800-223-0474 ~
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224

• Large, Bright 8 x 1OCJ1l. Screen
• High Sensitivity 1mv/div

(10MHz)
• 5 ns/div Sweep Rate
• 3rd Channel Display

(Trigger View)

• Variable Trigger
Hold-off

• Full TV Triggering
• Single Sweep
• Automatic Focus

Correction



STATE OF SOLID STATE
Advances in Ie-timer technology

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

TABLE 1-XR-2243 BASIC CHARACTERISTICS

VTA= OV, VAS= 2V

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

Conditions

VAS= OV, VTA= 2V

1 8

2 7
OUTPUT 3 XR·2243 6

~ 4 5 TRIGGERJL
L!.2r

=a~OUTPUT
To = "=

1024RC 51K

51

,.---- ---1>--0vee

FIG. 3

erator, an II -stage binary counter and a
control flip-flop. The timebase genera
tor is a relaxation oscillator, whose fre
quency and period of oscillation are de
terminated by the values of the compo
nents of an external R-C network (RT
and CT ) 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

minimal current requirement s 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-

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

7S0-900-12S0 p.A
0.5%

80-150-300 ppmJOC
35 kHz

SKto 10meg
.005 IJFto 1000 p.F

1.4V
22 p.A
25K
1.4V

22 IJA
2SK

300mW
(plastic package)

Vee

CONTROL
FLIP
FLOP

*VTA = OV. VAS= SV
**VTA= SV. VAS = OV

Parameters
Supply voltage
Standby current
Operating current
Tirnebase timing accuracy
Temperature dr ift
Maximum frequency
Tim ing resistor RT
Tim ing capac itor Cr
Trigger threshold
Trigger current
Tri gger impedance
Reset threshold
Reset current
Reset impedance
Power dissipation

POWER SHUT OOWN

controller capable of producing time
delays ranging from microseconds to
days. The functiona l 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 period s, precision timing,
and ultra-low-frequency oscillation. Its
current drain is extremely low-less
than 100 p.Aon standby and less than 1
rnA during normal operation. Those

THE 555 INTEGRATED·CIRCUIT TIMER IS
probably the most popular and widely
used IC since the development of the
709 and 741 op-amps. Numerou s appli
cations for this device have appeared in
nearl y 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
plication s 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-farnily of IC' s
in versatility , and popularity among
electronics hobbyists and experimenters.

That device is a monolithic timer/

34

(/)
o
Z
o
0:
Io
W
...J
W

6
o
~
0:



TEK 2200 SERIES
DUALTRACE 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 professiona l en
gineers and tec hnicians
there is no substitute for the
perform ance and reliabi lity
of Tektronix osci llosco pes .

Now, for the first time,
Tektronix is offer ing 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 wo uld pay for

' Price F.O.S.. Beaverton. OR.

lesser-name scopes.
The 2213's pract ica l de 

sign inclu des 65% fewer
mechanica l parts, fewer
ci rcuit boards, electrica l
co nnectors and cabling.
Result: a lower price for you
plus far greater relia bility.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog c ircuits .
The sensitivity for low signal
measurements. The swee p
speeds for fast logic families .
A complete trigger system
for digi tal, ana log or video
waveforms. And new high- .
performance Tektron ix
probes are inc luded!

2213PERFORMANCE
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
from 0.5 s to 50 ns (to 5
ns/div with X10 mag) .

Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/d iv (1X probe). Ac
curate to ± 3%. Ac or dc
coupling .

Delayed sweep meas
urements: Stand ard
swee p, intensified after
de lay, and delayed .

(Need dual time-base
performance and timing
accuracy to ± 1.5"10? Ask
about our 2215 priced at
$1400.)

Complete trigger system:
Modes include TV field ,
normal , vertical mod e, and
automat ic ; internal, exter
nal , and line sources; vari
ab le holdoff .

Probes: High perform-

ance , positive attac hment,
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 tec hnica l
peop le to answe r your
questions about the 2213.
Your direct order includes a
15-day return po licy and full
Tektronix wa rranty.

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

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

Tektron~
COMMI TTED TO EXCELLENCE

c...
C
z
m

Copynght@1982TektrOl1 ix. Inc. All nghts reserved. 121 35



New York Hilton June 28-30 1982

Videotex'82
bites the big apple

Se n d t o: NE S DA/ IS C ET
2708 W. Berry St .

Fort Worth, TX 76109
(817) 921-9101

For in f o rm at io n about : _ exam dates ;
_ _ requirements ; __ study guidds ;
othe r ---,- _

ARE YOU TIRED
of being

"only a serviceman"
or

"just a technician "?
THE LETTERS "CET

AFTER YOUR NAME SPELLS

"PRIDE"
!!!!!!!!!!!!!!!!!!!!!!!!fJ

TRYIT. ~.
Take pride in .
your profession
Decide to be a eET

Add re ss _

Na me _

CiW St._Zip__

counters . Standby power drops to the
microw att range with a typical supply
current around 85 J,lA when Vcc is 5
volts.

Figure 3 shows the two basic modes
of operation for the XR-2243. In the
mono stable mode-as used for time
delay and timing applications-the out
put termin al (pin 3) is connected to the
RES ET pin (pin 5) through an external
resistor. The circuit is triggered by a
positive-going pulse applied to pin 6.
The last count er 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
reset s the circuit. The time interval be
tween the set and reset actions is 1024
x R x C. During the timing interval.
the timeb ase generator produces, at pin
2, a squarewave output with a period of
2 xR xC.

In the ast able 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 cont inues to operate
in the free-running mode and produce s,
at pin 8, a squarewav e with a frequency
that is 1/2048th of the timebase-gen
erator frequ ency. R-E

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

The third section of the timer IC is
the contro l flip-flop. That circuit resets
eac h counter stage in the XR-2243 to a
logic-I 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 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 microwavelinks along
with likely hybrids. It will evaluate the operation, application and
economics of gateways to private database and explore the
interworking features of various national systems. Speakers from
the U.S., Canada and Germany will discuss these issues and
various national network applications.
For conference details clip your business card to this
advertisement. For exhibition information telephone immediately
- a space can be reserved awaiting your written confirmation.

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

mmUffmDB
Online conferences Ltd., Argyle House, Northwood Hills,
Middlesex, HA61TS, U.K. Phone: Northwood (09274)28211
Int'l phone: 44-9274 28211 Telex: 923498

(available at pin 8) are internally fed to
an l l-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
10242 x R x Cor 1,048,576 x R x C.
Similarly , cascading three stages will
produce a 10243 x R x C time delay.
Thus, we see that by simply cascading
time r stages, we can achie ve delays of
days, weeks, months , and even years.
For example, a controller for time-lapse
photograph y application s can be de
signed around just a single XR-2243
timer.

The first and last counter stages drive

36
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THE $595*
SMART TERMINAL

The Heath 19 Smart Video Terminal gives you all the
important professional features you want in a ter
minal, all for under $600~You get the flexibility you
need for high-speed data entry, edit ing , 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
expe rt serv ice that makes Heath /Zeni th a strong
partner for you .

Sold through Heathkit Electron ic 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, M149022.

HEATH/ZENITH

Your strong partner

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

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

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.

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

/

It'Sthe only terminal
wit h ROM source code
readily available.

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

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

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

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

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

Professional
quality keyboard,
standard type
writer layout, 72
keys , including
12 special functio n
keys .

" In k it form, F.G.B. Bent on Har bor , MI. Also av ailable th e co mplete ly assembled Ze nith Z-19
at $89 5. Prices and spec ifications are subject to ch ang e witho ut noti ce.

t Heath Company and Verit echn ology Electron ics
Corporation are wholly-owned subsidiaries of Zenith
Radi o Corporation.The Heathkit Electronic Centers
are operated by Veritechnolog y Electronics Corporation.
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Model 0804
The most powertul in
the series. Allfeatures
of Model0802 plus
capability to check
continuity and logic
levels,measuretemp
with K-typethermo
couples andcapture
peak readings of
transients.

$249.*

TECH 3 30
Has 7 functions and29 ranges, $219
plus0,1%VDC accuracy and true •
RMS capability (AC + DC). wllree case

TECH 300
Has 0.5% VDC accuracy and all $ 20
thefeatures ofTECH 310,except
thecontinuity test function and 111 •
to-amp current ranges. W ree case

31f2 Digital
Multimeter
Model467
• LCD analog bargraph to indicate nulls, peaks and
trends. • Differential peak holdcaptures maximum(peak)
and minimumvalues of complexwaveforms. • 50 u/sec
pulsedetection. • True RMS measuringcapabi lity.

260-7

"

~.:'.'M·.'
I//I//I///;/'i
-' ' ~ffi- -'S~

0 :: : 0
- --' ---. - ,-

ADD FOR SHIPPING AND INSURANCE
to $250.00 .. .... . $ 4.50

$251.00 to 500.00 .. . . . .. . 6 .00
501.00 to 750.00 .. .. .. .. 6.50
751 .00 to 1000.00. . • . . . . . 12 .00

oye r 1000.00 12 .50

BECKMAN
31f2 Digit Multimeters

TECH 310
Has 7 tuncuons and29 ranges.
plus 0.25% VDC accuracy.

Touch/Test 20 Multimeter Portable Triggered Miniscopes
. " ~, THO

• Maste r Charga • Money Order
• VISA • COD • Chec k
N.Y. State resident s add
approp ria te safes tax.
$25 .00 mi n imum ord er
COD' s extra (requires 25% depos~)

Meter
$99.

95

Model 260-7
• 28 time-proven ranqes. • Direct dial
reading of Amp-Clamp ranges. • Only 2 bat
teries ... one 9-volt andone 1.5 volt "0" cell
• 260-7 completewith batteries, test leads

andmanual } CII• 260·7M with mirror scale a
: m:min;i~~ ~~(r~ scale, lor .

in roll topcase pncmg.
Available with reset pushbutton releases when
overload exists.

• Touch selection and control
of functions, rangesand power.
• Large (0.55" high) LEOread
out. • Automatic polarity and
overloadindication. • ln-circuit
test capabilities.
Modeln -~O .. . . .. . , $369. 95

Model TI-20 B With batteries and charger. . ,$3 96. 95 Model MS-15 15 MHz..... , , , , .. $329.95

Model TI-21 With LCD readout , " ,$420,7 5 Model MS-215 15 MHz, Dual Trace $419. 95

ModelTI-21 BWithLCDreadout, batteriesand charger $446. 25 Model MS-230 30 MHz, DualTrace $549.95

~I ' Multimeter

~
'!""" T'::i • Free 10 amp current shunt.
~ • General purpose True RMS multimeters

M withidentical featuresexcept forpowersources.
Model 810 Model 811

• Operates on linevoltage Operates on line voltage* with $ 69 95 and with rechargeablefree • Ni-Cad battenes.$309.9f)

e Hand Held DMM witb freecm

~ Model 0800 Model 0802
~ F1uke's lowestpriced Same asModel 0800

. DMM.Anall purpose but has a baSIC DC
mstrument for baSIC accuracyof 0.1 %
measurement needs. and Fluke conduc-
Five ranges foe AC tancefunction for
and DC voltage accuratehighresist-
measurements. Four ance measurement.
ranges tor AC and $189 *
OCcurrent tests.Six •
resistance ranges.

25.*

Sweep/Function
Generators
Model 3015
• Frequency:2 Hzto200kHz,
in 3 ranges. • Outputs: Sine,
SQuare or tnangle. • Variable ~l1"-_liiiiiliii-'
Amplitude: 15 V pop, open cir- 
cuit; 7,5 V pop into600 ohms.
• PulseOutput; Fixed amplitude
TIL level, logic high greater
than3volts. • Accuracy:± 5%

$230.

lo~ Distortion Function Generator
Model 3010
• Generatessine, SQuare and
triaflQle wavefocms • Variable
amplitude and fIXedTIL SQuare
wave outputs • 0.1 Hztol MHz

~~~~~~~ ~a~:Ji~~fon·un~ig~ii~m
0.1 Hz to 100 kHz.

Model 3030
• Frequency: 0.001 Hz to 5
mHz in 8 ranges. • Outputs:
Sine, square, triangle, pos/neg
SQuare, pos/negramp, • Van
able Amplitude: 20 VITP, open

Model 3025 circuil; 10 VITP, into50 ohms.
• Frequency: 0.005 Hz to • Accuracy: ±(1.5% setting
5 mHz in7 ranges. • Outputs: :1-1% F,S.l..0.001 Hzto1mHz;
Sine, square, triangle orhaver- ± (2%setting+ 2%F.S.), 1mHz
sine. • VariableAl1'(llitude.20V $ 5 mHz

7
·

ITP, open circuit; 10 VITP, into
50ol1ms. • Accuracy:± 5%F.S. •

$382
50 Four Instruments

• In One
___ - __ odel 3020

e ' Four instruments in onepack-
- - - , .~~ age -sweepgenerator, function

_~ ::.. G' .>~~ generator,pulse generator, tone
burst generator . Covers .02Hz
to 2 MHz . 1000:1 tuning
range • Low-distortion high
accuracy outputs. Three-step

$322
attenuatorplus vernier control

• • Internallinearand logsweeps
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Portable
Desoldering
Stations
Model OS-600
$ 5.

100 MHz
Model
V-1050

$1590.

Controlled
Output
Soldering
Station
Model WTC P-N
$6 .50

Model TC-1 OOIST
53 individual screw
drivers- rutdnvers, pliers
andwrenches,31Series
99 interchangeable
screwcriver/nutdnver
blades and handles,and
two screwdnver/nut
driver sets.

$325.

35 MHz
Model
V-352

$790.

Dual Trace
Oscilloscopes

Service
Master
ToolKit ..
Model 99-SM . ' . ,
24-piece kit

$54.95

Economically priced, general-purposeoscilloscopes.
Square, 51'2" CRT With internal graticule (illuminated
scale). Highaccuracy voltage axis and timeaxis set
at ± 3% (certified at 10' C and 35'C). High-sensitivity
design; vertical sensitivity of 1 mVidlv. available. B-div.
dynamic range ensures accuratemeasurement of wave
forms withoutdistortion TVsync-separator circurt.

Hand-Held Beeper
Digital Multimeter
Model 128
• LCOdisplay. 0 0.5% baSIC
accuracy. 0 31'2 digit resolu
tion. 0 'Beeper operatesonall
ranges and functions

$139.
w/free case

Hand-Held Digital
Multimeter
Model 130
• 0 5%basicaccuracy. • 31'2
LC D display.

$124.
w/free case

Model 6001 $425.65

o 5 Hertz .0650 MHz 0 10 MHz crystal oven timebase
input 0 Selectable0.1,1.0,10 secgate 0 Switchable low
pass 50 KHz filter 0 True TIL compatibility at mput

20 MHz Oscilloscopes
- Add and subtract r-""''!''!II!I!II!''-~!:!I!!!I
modes (With CH-2
invert), permits differ
ential measurements
(Model LBO-SOBA
only). _ Front panel
X-Yoperationideal for
phase-shift analysis,
sweep alignment and
vectorscope service
(Model LBO-SOBA
only). • 17.5nanosec
risetimeforeasy view
ingofhighspeed pulses
and wave forms.

Model 5001 $323.
For tre electronicmeasurement and display offrequency,period,
Interval andcountedevents. Uniquefull input signal conditioning.

,A DC Power Supplyst
~,., Model WP-708

It's I dUll DCVoltmeter $361 25
Irs I triple DC Po er Supply •

o Threeseparatecompletely isolated DCpower supplies:
two0-20V @ 0-2A, onefixed 5V @ 4A 0 Excellent
lineand load regulation 0 Fully adj. current limiting
on thetwo variable supplies
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Na me Titl e' _

Co mpa ny Phone _

continued from page 16

CAR PROJECTS

Alt hough I enjoyed "6 Projects for Your
Car " in the April 1982 Radio-Electronics, I
must say that I found it rather incomplete.
The most important addition fo llows:

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

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

Not only that, but a 7th alarm shou ld be
provided (with an ext ra bright light) to in
dicate a dead battery. Writers Gartman
and Weinstein fai led to realize that that
common failure would render the other 5
alarms inoperat ive.

I will leave it to your readers to suggest
a simple way to warn the driver of his
fa ilure to notice the alarms.
PETER LEFFERTS,
San Martin , CA R-E

lETTERS

8-BALL ANTENNA
I bui lt the 8-Ball satellite-TV antenna

described in the August, Septembe r, 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
com mercial dish . The over-all artic le is
wr itten very well , with all the necessary
detai ls to complete the projects.

I did notice two small mistakes , how
ever. In Part 1, 9116-inc h holes are specified
for the vertical strips of the lattice assem
bly . Those shou ld have been 5116-inch to
accommodate the V4-inch bolts called for .

. In Part 2, Fig. 20-a, a hole is shown as
being drilled four inches above the center
line; it shou ld be drilled four inches below
the center line .

I also designed and built my own feed
horn assembly. If any readers are iriter
ested in that information, I wou ld be
happy to respond if an SASE is sent.

The over-al l cost of my antenna, includ
ing concrete pi llars, was $287.00. I used
cyp ress.for the lattice assembly; that kind
of wood will not rot, and is readi ly avail
able here in Florida. I built a temp late to
alig n 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 1200 LNA. My TV reception is very
good, and the results are well worth the
effort. I am looking forward to more satel
lite-TV construction articles in future
issues of your magaz ine.
WILLIAM B. CLRIDA, Sr.,
2024 Magnolia Ave.
South Daytona, FL 32019

-

_ _ ____ Zip _

------o I'm inter ested in other Keithley products.
o High reso lution and Systems DMM s.
o Keithley Scientifi c Instrument s.

179A V' V' V' V' 0.04% V' lOOOV NO .56" LED V' V' V' ' 359

8OS0A V' V' V' V' 0.03 % NO SOOV V' .50" LCD NO NO NO '369

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

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

-- ----o I'd like a closer look at the 179A . Please
call me to arra nge a demo.

o Please send the new Keithley handheld,
portabl e and bench meter catalog
including the comp lete 179A specs.

Address _

I<EITHLEY

City State

MAIL TO:

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/( 216) 248-0400
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You can't beat
The System.

The Experimentor System™ -a quicker transition from imagination
through experimentation to realization,

Experimentor solderless breadboard.

Experimentor Matchboard " pre-drilled PCBs.

When you have a circuit idea that you want With Experimentor Matchboard you can
to make happen, we have a system to make it go from breadboard to finished nonstop! We've
happen quicker'n'slicker'n ever before: The matched our breadboard pattern again, this time
Experimentor System. on a printed circuit board, finished and ready to

Youalready know how big a help our build on. All for about $2.70~
Experimentor solderless breadboards can be. There's even a letter-and -number index for
Now we've taken our good idea one step farther. each hole, so you can move from breadboard
Twice. (where they're molded) to Scratchboard '

We've added Experimentor Scratchboard (where they're printed) to Matchboard™(where
workpads,with our breadboard hole-and-con- they're silkscreened onto the component side)
nection pattern printed in light blue ink.Tolet you and always know where you are.
sketch up a layout you already have working so When you want to save time and energy,
you can reproduce it later. you can't beatThe Experimentor System.

Smarter tools for testing and design.

70 Fulton Ierr.. New Haven. CT 06509 (203)624-3103, TWX 710-465-1227 GLOBAL Call toll-free for details
OTHER OFFICES:San Francisco (415)648-0611. TWX 910-372-7992 SPECIAL:JIES 1 800 243 6077Europe: Phone Saffron-Walden 0799-21682, TLX 817477 - - -

Canada: LenFinkler Ltd.. Oownsview. Ontario During business hours

CORPORATION
' Suggested u.s. resale, Prices. specifications subject to chancewithout notice . © CODyriQht1981 GlobalSpecialties Corporation,
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PARTS LIST
All resistors Y4-watt, SOlo, unless otherwise

specified
R1, R6, R14, R16, R17-1000 ohms
R2, R4, R25, R26, R30, R31-100,OOOohms
R3, R5-47,OOO ohms
R7, R15, R23, R24, R27-R2S-20,OOO ohms
R3, R5-47,OOO ohms
R7, R15, R23, R24, R27-R2S-20,OOO ohms
R8-100,OOO ohms, PC-mount potentiom-

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

audio taper
R32, R33-390 ohms
Capacitors
C1, C2-470 ~F, 35 volts , electrolytic
C3, C4, C6-C8, C12-Q.1 ~F, ceramic disc
C5-47 IlF, 16 volts , electrolytic
C9, C17, C18-0.01 "F , axial ceramic or

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

disc
C14-390 pF, axial ceramic or ceramic

disc
C15-1500 pF, axial ceramic or ceramic

disc
Semiconductors
IC1-LM340L15, 15-volt positive regulator
IC2-LM320L15, 15-volt negative regulator
1C3, IC4-MC4558 dual op-amp
IC5-CD4049 CMOS hex inverter
IC6--SAD512 or SAD1024 N-channel

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

01, 02-2N2222, 2N3904 or similar
D1-D4-1N4002 or 1N4003
LED1-jumbo red LED
T1-35 volts , center-tapped, PC-mount

(Dale PL-12-Q9 or similar)
S1-S3-pushbutton switch assembly: 3

DPOT or 1 DPOT, 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.

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,

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

measurement , the character of acous
tic cros scoupling of first-arrival sounds

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

RIGHT
LEFT SIGNAL
SIGNAL OUT
OUT (R-(L R))

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

LEFTSPKR I RIGHT SPKR

0 '(")

~
: INTERAURAL
I DELAY FO R

LR : 20° SPKR
ANGLE

LL I \
I '

()/ \
FIG. 4-CROSSCOUPLING (Ieft-ehannel effect
shown) feeds "false" stereo Infonnatlon to
ears. "LL" Is left signal heard from left ear; " LR"
is left signal heard by right ear.

RIGHT
CHANNEL

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

FIG. 3-S0UND FROM POINT outside speaker
area will stili appear to come from within It.

CENTER
LINE

: INTERAURAL
DELAY FOR

I 60° SOURCE
60° : ANG LE

I \--0 /\

REAL
SOUND
SOURC E=.--_ _.

•

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-arri val 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 .

FIG. 1-INTERAURAL DELAY Is what tells you
what direction a sound Is coming from.
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FIG. 7-SOUND FROM LEFT SPEAKER Is can
celled at right ear by "-LR" signal.

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

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

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

As a result of miking techniques , or
the suppression of vertical-modulation
components for the purposes of avoid
ing problems in record pressing, most
records contain very little stereo infor
mation in the frequencies below 100Hz
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 700Hz
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

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 , sirice 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 signiftcant dete
rioration in ftdelity 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-Ieft) 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

r

J
V \ J,..

LEFT RIGHT
SPKR SPKR

O\~I _LR/p
LL LR I

0 /

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
betweentheloudspeake~.

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

-810 100 1K 10K20K

FREQUENCY-Hz

FIG. 8-MIXING OF MID-CHANNEL original and
compensation signals can cause "comb effect"
that dlatorts fnlquency response.
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DELAY COMPENSATION
LEVEL ADJ

:1: (IMAGE)
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DE LAYADJL::EFT OUT R-L

L-R
¢

SPLIT
RIGHT IN

RIGHT OUT

FIG. 9-BOTH CHANNEL-eoMPENSATION signals are derived from original R-L signal by phase
splitter.
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FIG. lG-BBD DEVICE, 1C6, 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 dela y line. An additionally
filtered + 14-volt s is used for them to
minimize the noise in the SAD512 RBD
(Bucket Brigade Device) circuit. The
BBD IC, incidentaly, can be either an
SAD512 or SADl024-the pinouts are
identical. The SAD 1024 contains two
SAD512' s, and one of them willjust 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/OF F) either passes that
signal to the rest of the circuit. or routes

(J) it to gro und. If routed to gro und. no
uZ compensation signal is generated .
o The 70-Hz high-pass rumble filter isa:
I- made up of C8 and R7. That resistor,
u
llJ together with potentiometer R8, also
u:j supplies the DC bias for the input to the
6 SAD512 BBD. An anti-aliasing high
~ frequency (15 kHz) filter is formed by
a: C9 and R6. Resistors R9 and R13, and
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capacitor C 12 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 nominal1.8-MHz clock
rate is set by C11and R12. The SAD512
shifts the signal through one of its 256
stages with each cycle of the clock
(0.55 jls) resulting in a delay time of
140 us, the optimum for a 40° speaker
angle (see below). The time-delayed
output of the IC appe ars alternately at
pins 5 and 6; tying the two together
gives a complete waveform . Resistor
R18 and capacitor CI4 form part of the
interstage coupling-circuit, with C 14
ac ting as the first-stage clock-frequency
noise filter. Resistor R19 and capacitor
CIS form a lO-kHz high-frequency filter
that completes the clock-noise filter
and contours the compensat ion signal's
high-frequency respon se . Transistor
Q2 provides buffering for the output
mixers.

The level of the compen sation 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 add s a boost of up to 10dB 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 -I that delivers a delayed L-R
signal into IC4-b, the left mixer/buffer
stage .

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

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

part s 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



POCKET
CALIBRATOR

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

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

GARY McCLELLAN

HOW MANY TIMES HAVE YOU BEEN
working on a piece of equipment or a
new projec t and wondered, " Is the
prob lem due to the equipment or is my
test gear out of alignment?" Or perhaps
you are concerne d 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
acc uracy . There's a good reason for
that-it's because inaccurate multi
meters and scopes can cause more
prob lems than they solve. You should
have a way to check them periodica lly.

That is where the pocket calibrator
comes in. It is des igned for use with
low-to-moderate-cost digital multi
meters , VOM's, VTVM's and scopes.
Packed into a small box are three stable
DC-voltage outputs for calibrating the
most-used meter ranges . There are also
five resistance ranges, and two AC
voltage outputs. One of them is a 10
volts p-p square wave for scope calibra
tion, and the other a I-volt-RMS sine
wave for meter calibration. The unit is
battery powered to eliminate error
causing AC hum , and for portabi lity.

Although th is cons truction project
uses low-cost part s, it is capab le of a
high level of performance. A precision
regulator insures that all voltages will
be stab le 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 I%-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
acc urate digital multirneters, you can
substitute higher-precision (0.1%) re
sistors for more accurate output volt
ages, with wors t-case accuracy typi
ca lly an order of magnitude higher.

Many of the precision resisto rs are
also used to calibrate res istance scales,
with an accu racy greater than 1%. The
values run in decades from III . I ohms
to one megohm.

The AC voltages are derived from a
60-Hz signal source that is crys tal-con
tro lled for stability . That IC-based cir
cuit is powered from the IO-volt regula
tor for maximum stability . The IO-volts
p-p square wave , intended for scope
calibration, is accurate to within several
percent at room temperature. Finally.
there 's a l-vo lt, 60 Hz, sine-wave out
put that is adjustab le 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-fu nction calibrators sell for over
$400!

Great pains were taken to use com
mon, readily ava ilable, component s.
The prec ision resistors may be slightly
difficult to locate, but they are available

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

Only two simple adjustments are
needed for calibration of the device.
Although a 4\12-digit DMM is recom
mended, you can do a creditable job
with an accurate 3\12-digit DMM or with
a good VTVM or YOM.

Circuit descript ion
The pocket calibrator consists of four

basic circuits. The first is a IO-volt pre
cisio n 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
crys tal-controlled square-wave genera
tor that produces a IO-volt signal for
osci llosco pe 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. I and 2 as we discuss
the ca libra tor 's circuits.

The first area we' ll consider is the 10
volt regulator , built around an LM723
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FIG. 1-POCKET CALIBRATOR has DC and AC·waveform outputs, and provides several high-preci
sion resistances.

10VP·P
SQUARE

lOOK

lMEG

lVSINE

Of the components used. the preci
sion resis tors (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 res istors 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
ca librator that is accurate on the
0. 1 VOLT range to within 3%. However
that is the worst-case error: other
ranges will be better. If still greater ac-
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Component selection
The quality of the part s used in the

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

wired as an emitte r follower buffering a
two-pole filter. Capacitors C7 and C8
perform the bulk of the filtering by sup
plying feedback through QI, and capaci
tors C9 'and C 10 perform additional
smoothing of the signal. The sine-wave
output appears on potentiometer R15.
which permi ts adjustment over a small
range . Since a DC voltage also appears
at that point. and can be read by many
AC meters, C I I and RI7 remove that
undesirable component. The result is a
clean one-volt AC sine wave.

Ie. That IC contains a prec ision volt
age-reference. an op-arnp, and a series
pass-t ran sisto r. Using just a few ex
ternal components, that IC produces a
highly stable source of IO-volts De.
(Precision resistors RI and R3 set the
output voltage .) Potentiometer R2
allows adjustment of that voltage over
about a 10% range. The IO-volt outp ut
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 preci sion resistors. R4-R8. Next
to the lO-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 divide r, and provide 0.1 volt
and I volt when switch S2 is closed.
When the switch is open, they serve as
resistance standards. Resistors R7 and
R8 are used only for resistance checks.

The third sec tion consists of a
simple 60-Hz square-wave signal
source. The output of a standard TV
color-burst reference crystal is divided
down from 3.58 MHz to 60 Hz by an
MM5369 Ie. Since it is CMOS, its out
put can swing between the IO-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 convert er. Refer to the schematic
in Fig. 2 for details. The square-wave
signal from IC2. the MM5369, is inte
grated into a rough triangle-wave by C6
and R10 for bette r filtering by the cir
cuitry that follows, a low-pass filter
that smooths the triangle wave into a
sine wave. Darlington transistor QI is

FIG. 2-6D-Hz TIMEBASE uses readily available 3.579-MHz crystal and MM5369 IC.
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POCKET CALIBRATOR
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FIG. 3-TOP OF PC BOARD bears labels as well as foil pattern for circuit. FIG. 4-BOTTOM OF BOARD shows where jacks J1-J9 are mounted.

curacy is desired . O.I %-tolerance re
sistors can be used. The y can be ob
tained from the so urce listed in the
Part s List.

One resistor that may be hard to find
is R6. which is 111 .1 ohms. If necessary
it ca n be made up by connecting a 100
ohm resistor in series with an II-ohm
one . Other co mbinations- in series or
in parallel- will work as well. of course.

Th e quality of the LM723 IC is im
port ant. Since it must provide a stable
ltl-volt s . it must be of high qualit y.
Don 't use anyt hing but first-line quality
here . Also . there are different types of
LM723' s on the market. The most com
mon are the LM723C types. They'll do
a good job. but if you can find an
LM723N. you' ll be getting a more stable
part with temperature characteristics
several times bette r than the LM723C.

To round up the list of part s of special
impo rtance. a few words about the 10
turn potenti ometers. Although widely
used in the industry. they may be new
to you. Their multi-tum features means
that the y ca n be se t quite acc urately
and they are very stable. The y are not

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

Construction
Foil patt ern s for the double-sided PC

board are show n in Figs. 3 and 4. The
board is also avai lable from the supplier
indicated in the Parts List.

Figure 5 shows the part s-placement
diagram for the ca librator. and Fig. 6
will also help you in installing the com
ponent s on the boa rd . A good way to
begin is to install the banana jac ks at
11-19. Insert eac h jack from the front
panel side (the side with the labels
etched on it). Then place a J4-inch
tooth ed lockwasher ove r the threaded
bushing of the jack. and secure it with a
J4-inch nut. The lockwashers are used
to insure that the jacks don 't loosen
with use and cause erratic readings.
Afte r the jacks have been installed. re
chec k them to be sure the hardware is
tight.

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

swi tch at S I. Solder short pieces of wire
to its terminals and then to the foil on
each side of the switch as shown. Next ,
install S2 (VOLTS/O HMS) in the other
switch pos ition. (If you can 't locate a
SPST switch. use a SPOT 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 handl e point s to the VOLTS on
the reve rse side of the board . Connect
S2 the same way you did for S I.

I'ou should use IC sockets. and they
ca n be installed next. Install a l4-pin
socket at the IC I position , and an 8
pin socket at the IC2 position . but don 't
inse rt the Ie s yet.

T he two potentiometers can be in
sta lled next. Insert one at the R2 loca
tion. pressing it flush against the board
before soldering. Then insert the other
at R15. press ing it against the board be
fore soldering.

s is~~~sh~~eu~~~e::~~nc~~~~~e~~ ~?~er~f ~
the board. (You will install RI3 later.) ffi
Sta rt at the top left corner of the board <D

and install a lOOK . 5% res istor at R17. R5
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All resistors Y4 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 ohm s, 1% (see text)
R7-100,000 ohms, 1%
R8-1 megohm, 1%
R9-22 megohms
R10, R1 3, R14-47,000 ohms
R11, R12, R17-100,000 ohms
R16--680 ohms
R18-2200 ohms

On the other side of potentiometer RI5
install a 680 ohm , 5% resistor at R 16.
Th e fit is ve ry tight here , so you may
want to sta nd the resistor on its end.
Th en install a lOOK, 5% resistor at R 12,
an d ano ther lOOK unit at RI I. Install a
47K . 5% resistor at Rl3 , which is next
to R II . Mov e do wn to 19 and install a
2.2K , 5% resisto r at RI 8 as show n. Cut
the leads to Y4-inch, and bend them at
right angles to the resistor bod y. Then
so lder the resistor in place with its bod y
off the PC board . At the top of the
board install a 47K, 5% unit at RIO, just
above IC2 and, on the other side of the
socket install a 22 megohm, 5% resistor
at R9. If you have trouble finding that
valu e , you ca n use a 10 megohm, 5%
resist or; it should work ju st as well.

Sto p for a moment and check your
wo rk. Make sure that all part s are in
sta lled co rrectly before going any
further.

Fi nis h up the resistors by installing
the precision units . They are mounted
in the same manner as R 18. That is, the
lead s are cut to Y4-inch and bent at right
angles to the bod y. Start by insta lling a
one megohm resistor at R8. Solder the
co nnec tion quickly to avoid ove rheat
ing the part (that advice goes for all the
precision resistors). Then install a lOOK
resistor at R7 in the same manner.
Move to the right edge of the board and
install a 10K resistor at R4 as show n
and a IK resistor at R5. Move down
and insta ll a l l l . J-ohm resistor (or
co mbi nation of resistor s) 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 potent iom
eter install a 750-ohm unit at RI. That
co mpletes the installation of the preci
sion resistors.

It' s a good idea to check the preci
sion-resistor connections at this point.
Mak e sure that the y are good, and that
the parts are securely mounted . That is
impo rtant bec au se any extra resistance
ca used by a bad solder connection will
affec t the performance of the calibrator.

PARTS LIST

Capacitors
C1, C3-0.1 /-IF, 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-Q.1 Ii F, 50 volts, Mylar
C8, C10-0.01·IiF, 50 volts, Mylar
C9-Q.005 /-I F, 50 volts , Mylar
C11-10 ;tF, tan talum
Semiconductors
IC1-LM723 adjustable precision voltage

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

ence crysta l
S1-SPST N.C. pushbutton switch
S2-SPST min i toggle switch
B1, B2-9-volt trans istor battery

The capacitors come next, and they
are all mounted at the top of the board.
Inst all a 1O-~ tantalum at CII. Note
that the plus sign points toward the
edge of the board . Move to the right
and install a O.OhlF Mylarcapacitor at
C8, and another at ClO. Those capaci
tors are the green rect angul ar units
often found in transistor radios, although
conventional ceramic-d isc type s should
work well if you can't find the Mylar ones.
Nex t, install a 0.OO5-1tf Mylar-type at
C9. After that , install O.I-jolF Mylar
cap acitors at C7 and C6. On the other
side of the IC2 soc ket, install a 15-pF
ceramic disc-t ype at C4 and next to it a
33-pF ceramic disc at C5. Continuing,
mount a O.h,F ceramic disc at C3 and
another at C I . Fini sh up by installing a

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

nect one side of the board to the other.
Run pieces of exc ess resistor lead
through the hole s indicated by asterisks
in Fig . 5 and solder them on both sides
of the board. Clip off any , exce ss
lengths.

The battery connectors are installed
next. Cut the positive lead of one con
nector to a length of about an inch, and
the negat ive lead of the other connector
to the same length . Then slip a piece of
heat shrink tubing all the way onto one
of the wires, and so lder the two to
gether. When the solde r joint has
cooled, move the tubing down over the
joint and use a match or other heat
so urce to shrink it. (Don' t hold the heat
so urce too close to the tubing-it will
sta rt to char.) Wrap the remaining lead s
fro m the connectors around switch S ls
bod y and knot them sec ure ly around it;
then connect the lead s to the pads as
shown in Fig. 5. The batteries them
selves are attached to the bottom of the
case with double-sided tape .

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

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

soc kets, heat-shrink tubing , enclosure
(Vertox model 2000 or simila r), 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 (RE5-2) , $6.00. CA residents please
add sales tax. Non-USA orders please
add $3.50 for shipping and hand ling.

The following is available from: Circu it
Specialists Co., P.O. Box 3047, Scotts
dale, AZ85257: kit KT-2 (does not Include
PC board, precision resistors or case),
$21,95 plus $0.90 for shipping and han
dling.

Y4 inch ; then bend them and solder
them to the pads. Note the position of
the 8-pin IC socket nearb y-that
should make it easier to locate the pads.
On ce the resistor is in place . press its
bod y tight aga inst the board. That co m
pletes the co mpo nent insta llation.

If you like. you can deflu x the board
for a more pro fessio nal appearance .
Use a small brus h arid acetone in a well
ventilated area to remove the solder
flux.

Caution: Acetone is highly flanunable!
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 co nnectors and plastic base
of the crys tal- not on ly is acetone flam
mable . but it also dissolves man y
plastics. After the flux has been re
moved. and the fro nt panel has dried .
coat the panel with clear acrylic spray
to pre serve its appearance.

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

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

obtain a 4\6-digit DMM to check out
the ca librator. In the eve nt you don 't
have- or ca n' t borrow-one. a freshly
cali brated 3\6-digit instrument will
wo rk . In fact. a good time to build the
ca libra to r is right afte r the purchase of a
new mult imeter. so you can check it on
an ins tru ment that is "know n good ."

A goo d place to sta rt is with the res is
tance ranges. Se t S2 to the OHMS posi
tion . Connect one of the DMM leads to
the COM jack and the other to the 0. 1vI
111f! jack. Set the meter for that resis 
tance range and you should read III . I
ohms ± 1% or ±O.I %, depending upo n
the resistors used in the calibrato r.

Note that most te st leads can contri
bute at least 0.1 ohm of resistance them
se lves; be sure to allow for that error:
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ca librator, 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 to-volt output ,
the 'unit is right at home with Ie's and
other devices that normally operate in
the 3- to IS-volt range . There should be
no problems working with instruments
having input resistance s 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 to-volt output but somewhat
reduced accuracy will result using the
I-volt outp uts or O. I-volt output s. 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. Generall y, that step is
not necessary with modem digital volt
meters (which zero themselves auto
maticall y), 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
ju sting the mechanical zero . That' s be
cause some meters (usually low-cost
imported model s) 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 to-volt regula
tor is being supp lied 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 maxim um accu racy , use the to-volt
output , if possible. Then press S1 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 l-vol t output or the O.I-volt output
of the calibrator.

continued on page 99

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

The final checks are for the AC out
puts . An oscilloscope would be handy at
th is point to measure the lO-volt POp
squarewave, but it isn't abso lutely
nece ssary; at this point all we are really
interested in is the one-volt sine-wave
output. Set your DMM to its I VOLT AC

range, or as close to it as you can come.
Plug the test lead into the IV AC SINE

jack. Press S I, and wait a few seconds.
When the reading stabilizes, it should be
clo se 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
ju st the IO-volt source. Connect the
DMM to the CO M and iovnok jacks and
set the DMM to its 20 VO LTS DC range. If
the instrument has a 10 VOL TS DC range
instead . use that one . (The object is to
be able to read voltages both below and
above 10 volts , but accuracy is more
important.) With S2 in the VOLTS posi
tion, press S I. Hold it for a few mo
ment s, and then adjust R2 for exactly
10.000 volts . That comp letes the DC
voltage calibration.

The last step is the AC calibration .
Reconnect the DMM' s "hot" lead to
the IV-AC SINE jack and set the meter to
its 2-VOLTS AC range. If the meter has a
I-VOLT AC range, use it instead. Press S I,
and hold it for a few moment s. After the
reading stabilizes . adjust R 15 for exactly
1.000 volt. That completes calibration
of the unit.

Use
In order to get the most out of the
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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
III . I-ohm res istor.

Remo ve the lead from the COM jack,
and plug it into the ivnx jack. Change
the multimeter range ; you should get a
reading of 1000ohms, plus or minus the
resistor tole ranc e. Continue by remov
ing the lead from the O.IV/III!! jack. and
transferrin g it to the 10V/l OK jack. You
should read 10,000 ohms. Then switch
your leads to the CO M and lOOK jacks.
Change the range switch on the DMM
and the reading should be 100,000ohms.
Finally, with the leads in the COM and
I MEG jack s, 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
prob lem, simply use shorter leads (I
foot or less), and work away from 6O-Hz
sources .

The next check is for the correct DC
voltage output. Set S2 to the VOLTS posi
tion . Then switch the DMM to the DC
VO LTS position. Press S I 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
ju st 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 iovnox jack.
You should read approximately 10

FIG. 5-COMPONENTS ARE MOUNTEDon bot
tom of PC board with the exception of R13,
which Is mounted on the top.
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HOW TO DESIGN
OG CIRCUITS

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

~
ANOOE CATHOOE

JUNCTION

MANNIE HOROWITZ

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.

p-TYPE SLAB

b

"-TYPE SLAB

FIG. 2-A FORWARD-BIASED DIODE is con
sidered "off' until the voltage across It exceeds
the threshold voltage.

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

+V
VTHRESHOlO

- I

-v

hole is an area with a shortage of elec
trons. In Fig. I-b, the holes are indicated
by the + signs .) That area near the june
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 oe forward biased. Ifa 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

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

Junction diodes
The schematic symbol for a junction

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

Let's take a look at what happens at
the junction of the p- and n-type semi
conductor material. as shown in Fig.
l-b. Near the junction. there is a small
area ofelectrons on the p-type slab and a
small area ofholes on the n-type slab. (A
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characteristic curve (a typical forward
bias characteristic curve is shown in
Fig . 3). All you have to do is extend the
straight portion of the curve, by drawing
a dashed line, to the V (voltage) axis.
The point at which the line cros ses the V
axis is the thre shold voltage . Generally ,
that voltage falls between 0.6 and 0.8
volt s for diode s made of silicon, and
between 0.1 and 0.3 volts for germanium
diodes . Knowing the threshold voltage
of a diode is important, becau se 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

+1

11 _

+V

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

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

The AC resistance ofa 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 resi stance varies with ap
plied voltage. AC resistance (sometimes
called dynamic resistance. Rd) is there
fore a change in voltage. V V, divided by

the change in curre nt. A I. The method
for determining AC resistance is shown
in Fig. 4,

+I

12

+V

FIG. 4-FlNDING 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
ac ross the devic e varie s from V, to V2 .

Here AV = V2 - V, and A'I = 12 - I, .
Dividing, the AC resistance, RAe, is AVI
AI = (V2- '1/(12 - I, ). That is the resis
tance of the diode when the current var
ies between I, and 12, 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 positi ve 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 increa ses, but very
gradually . However , if the reverse bias
is increased to a critical point Vs, the

breakdown voltage, an interesting phe
nomenon take s place . What happens is
that rever se-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 acros s the diode will not change .
The area of that increased current is
called the breakdown or avalanche re
.gion. Reverse current is usually spec i
fied at a reverse bias just before break
down occurs. That reverse bias, VR, is
the highest reverse bias that can be ap
plied without breakdown occurring. A

.. ------

FIG. 5-REVERSE-BIASED CHARACTERISTIC
of a diode. In manufacturer's speclflcatlons,
reverse current (also called Ie kage current) Is
usually defined at a point just before breekdown.

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 app lication 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 terrris refer
to the maximum allowable instantane
ou s reverse voltage that can be applied
across the diode before breakdown oc
curs . Another rating is the maximum
reverse DC voltage (VROC) or working
inverse voltage (WIV). Tho se terms re
fer to the maximum allowable rever se
DC voltage . That rating is usually less
than the peak rating. Tho se ratings are
important, because a standard junction
diode should never be operated in the
breakdown region .
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FIG. 6-A JUNCTION DIODE is used in this simple half-wave rectifier circuit Other types of rectifiers
will be discussed later in this series.

V = Vpsin(6,28ft)

Where Vp is the peak voltage. f is fre
quency. and t is time . ~s you probably
noticed. we used radians In that equation .

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

For the time being. let's ignore the 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

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 gro~nd : B~

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 (a~ain

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; ~uri?g
the negative half of the cycle. It dis
charges through the load. Ifthe .v~lue. of
the capacitor is chosen so that It IS high
enough. it will only have enough time t?
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.

3600
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FIG. 7-oNE CYCLE of an AC voltage waveform
is shown here.

as well. An AC-voltage waveform is
made up of many cycles: one such cycle
is shown in Fig. 7. Each cycle is divided
into 360 angular degrees: the cycle is
positive from 0 to 180degrees. and nega
tive from ISO to 360 degrees. The penod .
'T. of a sinewave is the length of time it
takes to complete one cycle. Since there
are 60 cycles-per-second in a 60-Hz AC
voltage waveform. the period of the
waveform is 1/60ofa second.

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

Angle in Radians _ Angle in Degrees
2.". - 360 0

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 ~he

instantaneous voltage). the following
formula should be used:

V = Vpsin(21rft)

or. since 2'll' is approximately equal to
6.28:

Other specifications found on the data
sheets include the maximum continuous
torward current (IF)' That refers to the
'maximum allowable forward current at
a stated temperature . Yue forward-volt
age drop (VF) refers to the voltage drop
across the diode at a specified forward
current. at a given temperature . The
reverse-leakage current (IR) refers to the
reverse current flow at a specified re
verse voltage.

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

The first way is for the data sheet to
provide the maximum allowable june
tion temperature (TJ ) and the thermal
resistance i 8;A) between the junction
and the air. To calculate the maximum
power dissipation use the equation:

TJ = TA -'- 8JA X Po

T

117 {
VAC

where T A is the ambient temperatu.re
and Po is the maximum power dis
sipation.

The second way is for the data sheet
to provide the maximum power dissipa
tion (Po) at a specified temperature and
also provide a derating factor expressed
in rnilliwatts-per-X'. For example. sup
pose that a diode can dissipate 50 mW at
25°C. has a derating factor of I mW-per
°C . and the surrounding air temperature
is 50°C. The maximum power dissipa
tion will be 50 mW - I mw-per-T' x
(50°C - 25°C). or25 mW.

Junction diode applications
Junction diodes have a wide variety of

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

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

Before we get too much farther. this is
a good time to take a close look at an
AC-voltage waveform: that information
will be useful in other parts of this series
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+V we can use for R, simply substitute VMIN
for V, or :

'c
z
m

(5)

(7)

(6)R = _ V_- _V....::B:..

1.11L(MAX)

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

V - VB
IZ(MAX) = -R- - Il(MIN)

R = V M1N - VB (4)

1.\

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

Let's now turn our attention to the
Zener. Becau se the maximum current
flowing through the Zener (IzlMAX)) is
equal to the maximum CUITent flowing
through the resistor, minus the current
that flows through the load, then :

1 V MAX - VB _ I
Z(MAX) =--R-- - L

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

R = VM 1N-VB

1.11 (8)
L(MAX)

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, subst itute IUM1N)
for ILin 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

and the power rating of the Zener must
be greater than VBIzlMAx),

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 circu it when
the current through the load is at a max
imum. That can be found from the equa
tion : ILlMAx) = VB/RLlMIN)' Substituting
into equation 4, we can find the max
imum value of R from:

TO
LOAO10 1

FIG. 1D-A SIMPLE VOLTAGE REGULATOR
us ing a Zener diode. This cir cuit will keep the
voltage across the load at a constan t level
equa l to the breakdown voltage of the Zener.

V B=V-R(IZ + IL) (1)

That equ ation can be somewhat sim
plified, however. In designing Zener
regulator circuits of this type, Iz is gen
erally assumed to be equal to 10perce nt
of IL, or Iz = O.IlL. Let's also make that
as sumption. Plugging that back into our
circuit equ ation , we get:

VB = V M1N -1 .1
ILR

(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 equ ation 2 as:

R=V-VB (3)
1.11L

To solve for the maximum value that

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

R

+V

UJ V
P
(\

'"<{

~
0
>

TIME ~

-V

FIG. 9-WHEN THE CAPACITOR Is added, the pulsing DC Is "smoothed" out, making It more useful.
The output from a wall-plug power supply Is rarely smoother than this .
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Zener diode applications

The circuit in Fig. 10can be used to
remove the ripp le from DC output of the
rectifier in Fig. 6. To do that, simply
rep lace the battery with the output from
the rectifier. The voltage across the
Zener will remain at VB regardless of
how much ripple is in the rectifier's out 
put . The output, which is taken across
the Zener, is pure DC and will also be
fixed at VB'" ,"

Using what we now know about Zen
ers , we can now attempt some simple
design work. Rather than design an en
tirely new circuit, however, let' s see if
we can calc ulate 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.

Fir st of all, if the CUITent that flows
through the Zener is Iz and the current
that flows through the load is IL, then
the current that flows through the re
sistor is Iz + IL. That is the current that

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
VB'Since the diode is in parallel with the
load, the voltage across the load is equal
to the voltage across the diode.

-v
FIG. 8-THE OUTPUT of the rectifier shown In Fig. 6, Ignoring the presence of the capacitor.
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LEN FELDMAN

FIG. l-FREQUENCY SPECTRUM of a PAL TV channel showing the location of the first and
the new second audio carriers.

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.

NEW
GERMAN
SYSTEM

DJACENT
DEO
ANNEL

CARRIER
5.742 MHz

The German two-carrier system
Unlike the multiplexing systems pro

posed for the U.S., the new German
mult i-channel audio system for TV uses
two separate audio RF carriers . The
video and audio carriers are located
within the PAL channel-bandwidth as

5.5MHz
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STEREO
AUDIO

FOR TV

ucts. By the time broadcasting began
and the Intern ational Exhibition in
Berl in opened, German TV viewers
could walk into many TV sales shops
and purchase the needed equipment to
receive TV programs with the new
mult i-channel audio'service.

WH ILE THE FCC IS CHOOSING A STANDARD
fo r multi -channel audio transmission
fo r TV broadcasting in the U.S., the
res t 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
Japane se sys tem of multi-channel audio
for TV is one of the three systems being
co nside red 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
chann el TV audio. Other countries,
suc h as West Germany, have also been
exploring the possibilities of multi
cha nnel 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 Japane se.

Often, those countries broadcas t
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 tho se countries would rather hear the
o riginal soundtrack, either as a means
of learning a second language or be
cause they already know the language
a nd would rather hear the actual voices
of the actors and actresses involved .
Th at' s where multi-channel audio plays
its most important role. Given two
distinct channels of audio, one channel
ca n 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 eve ryone's surprise, in con
junction with the International Radio
Exhibition in Berlin, a second German
TV Network, ZFD (Zweite Deut sche
Femsehen ), began broadcasting in
stereo and in a two-channel bilingual
mode, using a transmission system that
differs entire ly from any of the three
sys tems currently being stud ied 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
manufactu rers of TV receivers were
well awa re of the impending beginning
of multi-ch annel audio broadcas ting
long before it began. They had ample
time to design and produce a wide
variety of TV sets with multi-channel
a udio, mult i-channel adaptors for exist
ing T V's and other related audio prod-
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FIG. 2-BASIC fNTERCARRIER DESIGN with the audio signal being processed after detection.

,,[7
.,

TV TUNER/ IF
.

VIDEO

~- MIXER -+ AMP f- FILTERS b DETECTOR ~ AMP

IF
5.5-MHz

~ - FM I-- CHANNEL
AMP DETECTOR 1

-- IF f-
5.742-MHz

- CHANNELFMAMP
DETECTOR 2

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 tum, was
and continues to be 5.5 MHz away and
I3-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 frequenc y
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 I carrie s 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 I 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 I and Ron
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 I carrier.
a unity-level R signal is used to modu
late that carrier. In the course of matrix
decoding to recover separate Land R
signals, only 50% of the R signal (R/2)
needs to be subtracted from the signal
recovered from the Channel I carrier
(L+ R)/2-to obtain Ll2. 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 Ll2 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 I 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 IF
amp centered at 38.9 MHz passes both
the video-IF and audio-IF signals. The
video-IF signal is isolated by a filter
network and then detected and ampli
fied to recover the composite-video
signal.
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rec ommendations to the FCC to take a
good look at this new German system
before coming to any conclusions. It
would be a pity if, acting in haste , we
chose an inferior multi-channel audio
sys tem for TV when a better one was
ava ilable in Europe, or anywhere else
for that matt er. R·E

AUOIO IF
AMP

33.4 MHz

AUOIO IF
AMP

33.158
MHz

FILTERS

VIDEO
BANOPASS

FILTER

AUOIO/VIOEO
IF

AMP
38.9 MHz

CHANNEL-l
INPUT

MONO/BILINGUAL

having to face the co mpe tition offe red
by fore ign man ufacturer s.

Having now been ex posed to this
ty pe of multi-channel sound sys tem 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 ev alua ting such sys tems and making

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.

FIG. 4-FULL SPLIT-SOUNDSYSTEM. The audio signal Is processed just after the audiolvldeo IF amp
and prior to filtering and video detection.

FIG. 3-HYBRID TV SET where a full split-sound system and intercarrler design are combined.

The combined audio-IF and video- IF
signa ls are also supplied to two separate
aud io-IF amps. The first audio-IF amp
is ce ntered at 33.4 MHz and its output
is detect ed to obtain the Chan nel I
audio signal. In a similar mann er , the
second audio- IF amp is ce ntere d at
33. [58 MHz and its outp ut is detected
to ob tain the Channe l 2 signa l.

Each of the three circuit arra nge
ments just described recover s the audio
(and pilot s ignal) co ntent from the
C ha nne l I and Channel 2 audio carriers
used in the new multi-chann el audio
syste m. However, additional circ uitry
is still required to det ermine whether
mono, stereo, or bilingual inform ation
is being broadcast and to do the neces
sa ry switching and dematrixing in the
rec eiver.

A block diagram of that addi
tional circuitry is show n in Fig. 5. The
pilot carrier decoder circuit detect s the
frequency of the pilot -carri er mod ula
tion (or, in the cas e of mono, the ab
se nce of modulation) and elect ronically
sw itc hes either to the ste reo mode or to
the mono/bilingual mode. Prior to the
indi vidu al power amplifiers for eac h
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 cas e of
ste reo . Th is swi tching circuitry also
pe rmits sw itc hing from one sound track
to the ot her for bilingual rece ption.
Which sound track is to be received is
left to the option of the viewe r/liste ner.

In spea king with some of the engi
neers fro m various TV manu facturing
firm s in German y, we learned that one
of the main reas ons for rejecting the
sta nda rd type of multiplexing sys tem
for multi-channel audio was the rela
tively poor channel separation afforded
by such a sys te m. Of course , channel
separation on the order of 30-dB or eve n
20-dB is perfectly adequate when we
are talking about stereo programming
(mo st stereo phono cartridges offer rio
more than that). But when the programs
from each channel are not related (as
wo uld be the case with dialogue coming
over in two different languages), much
higher orders of separation are ca lled
for. According to the enginee rs, separa
tion o n the order of 6O-dB betwee n
channe ls is realizable using this two
a udio -carrier system and that should be
more than eno ugh for eve n the most
c rit ica l listener.

The introduction of this new multi
channe l audio system for TV ca me as a
surprise no t only to America n visitors
to the Berlin Fair, but to many Japanese
manufacturers represented at the show,
non e of whom had even protot ype
models of TV sets cap able of handling
the new sys te m. Clearl y, the German
TV set manufactu rer s want at lea st
so me brief time advantage in se lling
their dom estic ally made sets before
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Now that you know how a satellite-TV receiver operates,
it's time to get to work and put one together.

DAVID
BECKER

next. One lead ofC3 must be soldered to
the leg of C4 before installation, as
shown in Fig. 12. Similar prepara tion is
required for capacitors C5 and C6, C8
and C9, and CIO and C II. That may
see m odd, because the mounting tabs of

transistors (QI-Q3, Q5, Q6). Transis
tors Q I-Q3 should have their markings
face-up ; Q5 and Q6 should be installed
with the markings facing down.

Installation of the capacitors is fairly
stra ightforward and should be done

SATELLITE TV
RECEIVER

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 part s-placement diagram is
shown in Fig. II . Position the board so
the side shown in Fig. 9 is facing up. Use
a good grade of ros in-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 R28 re
ceiver kit , you will have noticed that
the I170-MHz oscillator and the 2nd-IF
sections were assembled and tested .
That is becau se alignment of those sec
tions require s specialized test equip
ment that the hobbyist may not have
access to, suc h as a CATV-type sweep
generator and a high-frequency spec
trum analyzer ; complete details will be
given in the next installment of this
art icle.)

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 awa y from around its
mounting hole.) Next , install IC sockets
for IC4-IC7.

Now mount diode s 01 -07 . Note that
07 is made from an NPN transistor that
has been modified by soldering its base
and collector leads together; the base
emitter junction works as a diode . That
arrangement is used because 07 and
Q 12 together form a current mirror and
its two components should be matched
fairly well.

Install LED I, but do not solder it
flush to the board-leave its leads long
so that it can be mounted on the front
pane l later.

With that done, install all the transis
tors. You will notice that there are two
possible ways to insta ll the NEC 02136

Part 2 L A ST M O NTH W E

looked at how satellite
communications developed, and at
some of the programming available on
domestic satellites . We also discussed
the mechanics ofuplink/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 frequenc y
of the signals involved, part s placement
is critical and double-sided Pc-board
construction is required. The receiver
uses two board s-a main board and a
smalle r mixer board that mounts at the
rear of the main board.



o
o

mixing the 4-GHz input from the LNA
with the first local-oscillator signal. It is
the most critical part of the entire re
ceiver, so extra care must be taken in its
construction.

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

o
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FIG. 1(}-BOTTOM OF MAIN receiver board. All components connected to ground must be soldered to
ground plane on both sides of board.

make the cables long enough for the
controls to reach the front panel. Plug
IC4-IC7 into their sockets, and the main
board will be complete.

Mixer board
The mixer board performs the job of

I... 7 INCH ES ~l

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.

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-CIO
pairs form transformers. The capaci
tance of the trimmer in parallel with the
inductance of its leg creates an L-C tank
circuit that provides the selectivity of
the first-IF section. Because the values
are critical, it is important not to use
substitutes for the Stettner trimmer
capacitors .

Before installing the remaining capac
itors, solder a shield around the 1170
MHz oscillator and first -IF sections as
shown in the parts-placement diagram
and in Fig. 13. Don't forget to include a
partition between C5 and C9; it will sit
over resistors R3 and R4, and Q2. Use
¥I-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 C I,
paying special attention to the polarity
of electrolytics.

Install trimmer potentiometers RI3
and R37, and insulated jumper JU I, be
ing careful not to cause a short between
the jumper and the ground plane. Mount
L I, L8, and L9 in their respective posi
tions and also solder the constant-cur
rent source, IC8, into position. Solder
ICI-IC3 to the board, taking care to
orient them properly. Pin I of ICI is
identified by a colored dot on the under
side of the package. Integrated circuits
IC2 and IC3 are in SIP Single In-line
Package) types and pin I is on the far
left when the Ie'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 TPI and TP2 along
with the AC-power jack, J5. Also mount
the rear-panel RCA jacks, 12-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 ICII-ICI3 (a heat sink is re
quired for ICI2) and power switch Sl.
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

C/) with the solder lugs at the top, connect
~ the rightmost lug to the hole marked
o "I" on the parts-placement diagram
~ and the center tab to the hole marked
UJ "2." Similarly, connect the rightmost
uJ tab of the AUDIO potentiometer (R48) to
6 the hole marked "3," the center tab to
~ the one marked "4," and the leftmost
a: tab to the hole marked "5." Be sure to
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FIG. 12-eAPACITOR C3 should be soldered to
leg of trimmer C4 before it Is mounted on board.
Capacitors CStC6, C8tC9, and Cl0tCll 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 7o-MHz IF
and 117o-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 120oK, 5O-dBgain 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.

C4

-r-
3IB·INCH

--L

FIG. ll-NOTE THAT ICl AND IC2are In SIP (Single In-line Package) packages . Pln-l end Is on left
when package Is viewed from side with markings.
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mixer board are shown in Figs. 14 and
15. Figure 15 also shows where compo
nent mounting hole s are to be drilled ;
there are only a few of them-most com 
ponents are soldered directly to the foil
of the board or to other components.
Note that J 10 will need a large mounting
hole . Figure 16shows component place
ment on both sides of the board. Refer
also to Figs . 17 and 18for further detail s
of component placement. We 'll refer to
the side of the board on which the capaci- .
tors are mounted as the bottom side, and
the side on which the diodes are mount
ed as the top side.

Begin assembly by soldering J 10 to
the top side of the board. Run a solder
bead all around the flange and also so l
der the connector on the bottom side of
the board. You may need to use a 100
watt solde ring gun or iron for this.

While the board cool s, prepare quar
ter-wav e tran smission-line balun L11
from . 14 1-inch diameter Teflon hardline
(Cablewave Syst s . type CT-.141-50).
Use a sma ll tubing cutter to cut the hard
line to the dimen sion s shown in Fig .
19-a. Solder the inductor into place on
the bottom of the board with the longer
end of the center conductor facing J 10.
Solder th at end to JlO and the other to
the foil pad indic ated in the parts-place
ment diagram. Th e copper jacket of L II
sho uld be solde red to the PC board only
at the ex treme ends, not along its entire
length.

Ne xt , installlC 10, the YCO (Voltage
Controlled Oscillator) from the bottom
side of the board. Note that one lead (pin

mixer circuit. cn and C73. are ac tually
formed by the copper and plating on
both sides of the PC board . with the
board material ac ting as their dielectric.

Foil patte rns for both sides of the

. 9 ,_

-FIG. 13-SHIELD AROUND 117o-MHzoscillator and first-IF sections Is made from ~-inch-wlde strtps of
21l-gauge sheet tin.

of .062-inch thi ck FR-4 material with
spec ial plating and a dielectric co nstant
of 4.84 ±. 15 (see Parts List) . One im
portant reason for th at requirement is
th at two of the capacitor s used in the
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FIG. 14-BOTTOM OF MIXER BOARD shows two capacitors (C72 and
C73) formed from Pc-bo ard material.

1011( 3 IN CHES .1
FIG. 15-TOP OF MIXERBOARD shows where holes are to be drill ed. Jack
J10will require large hole so that It can pass through board.

3) of the IC is not isolated from the case
like the ot her s . 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 show n in Fig. 20, or care 
fu lly solder its cas e to the bottom side of
the board in several places. You will be
solde ring L I0 to pin 4 of the IC later, so
do not cut it off.

Install C70 and C71, noting polarity,
and then prepare the other tran smis
sion-line balun, LlO, 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 ca reful
not to nick any of the wires. Con nect
one end of the center conductor to pin 4
of IC 10. Also solde r the braid at the end
to the foil. Solder diode s 010-013 to the
other end of the piece of coax. paying
atte ntion to polarity . Start with the two
diod es that are conn ected to the braid .
Keep the diode leads as short as you
can . The ends of the diode s that are not
connected to the coax are soldered to
the two rectangular pads on the board.
Those connections can be seen in Fig.
18. continued on page 102

FIG. 21-TRANSFORMER AND FUSEare mount
ed In their own enclosure to avoid heat gener
ated by t ransformer from affecting the receiver.

ALL DIMENSIONS IN INCHES
..... INDICATES1/16 INCH

I I
I I I I

---11181--- 9/16----"51321--
I I I I

8

PC BOARD

GROUND LEAD

FLAT WASHER I LDCKWASHER ~

'11 @
HEX~

FIG. 2o--0 SCILLATOR IC, IC10, can be mounted
usin g hardwa re shown, or secured by soldering
case to board.

FIG. 19-TRIMMING GUIDESfor hardllne (a) and
Teflon (b) baluns, L11 and L10.

FIG. 18-DIODES 010-013 are connected atone
end te Teflon balun on top of mixer board. Wire
100l1sL12and L13 are described in text.

FIG. 17-QUARTER-WAVE HARDLINE BALUN
Is soldered to board only at Its ends.

FIG. 16-CAPACITORS ANDIC10 are mounted
on bottom of mixer board (a); diodes on top (b).
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A TYPICAl DECODER BOARD. The gated IF amplifier can be used to improve this device 's performance.

FIG. 1-THE DIFFERENCE BETWEEN a standard television signal (a) and a suppressed-sync signal
(b) is shown here.
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STEPHEN B. MILLER

The legality of the use of prl
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 decod ing
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.

NOTE:

BUILDING OVE R-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 sys tem decoders.

Suppressed-sync-signal encryption
To unde rstand 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 aframe,
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 pulse s are needed-they tell
the television receiver when to display
the lines. Two type s 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
pre ssed-sync television signal, the hori
zontal-sync pulse is missing, as shown
in Fig. I-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 techn ique
used is to reduce the AGe voltage so
that there is enough IF gain to raise the
signal to the proper level.

WHITE
LEVEL

"BLACKER
THAN BLACK"
(HORIZ. SYNC) - - - - -

BLACK

LEVEL - --- - ~ll , i : ~ I~~III ~~~" II III' :
WHITE-- - - - -l111 a .l..

LEVEL r T T T T
BLACK I I I I I

LEVEL - ----\: I I : :

' I I I I
\ I I I

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 th is simple circuit.

ADD-ON
IIYIPROVES
PAY-TV
DECODER
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FIG. 3-THIS CIRCUIT IS REQUIREDto Interface the IF amplifier with the decoder. " Inverts the output
from the decoder, gives you enough range for adjustments, and gives you a way to switch from
NORMAL to DECODE modes.

PARTS LIST-INTERFACE
Resistors, V4 watt, 5%, unless otherwise A4-20,OOO ohms

noted Semiconductors
A1-33,OOO ohms Q1-2N2222 NPN transistor
A2-12,OOO ohms 81-SPST switch
A3, AS-5000-ohm potentiometer, linear Miscellaneous: wire, solder, etc.

C4
68pF

.----.-J(+ TO
IF

R3 INPUT
1.5K

Sl

Rl
FROM 2K
TUNER~
OUTPUT 68pF

R2
27K

AGC INPUT .,.. +12V
(FROM OECOOER) CONNECT PINS 4 & 8,TO

GROUNOINOEPENOENTlY

eration can be maintained while the
gated IF-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

PARTS LIST-AMPLIFIER

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.

,Resistors, 1/4 watt, 5%
A1-2000 ohms
A2-27,OOO ohms
A3-1500 ohms
Capacitors
C1, C3-.001 I'F, ceramic disc
C2, C4-68 pF, ceramic disc
Semiconductors
IC1-MC1590G differential input/differ

ential output amplifier (Motorola)
Miscellaneous: copper-clad perforated

construction board, metal enclosure,
shielded cable, wire. soICl_e.r,....;e_tc... _

R2 li12V

12K /
-.- OV

Rl
33K

5V 'JL
OV

INPUT
FROM
OECODER

(IC2·b, PIN 13)

+12V

those tests, use lOV for the O-dB con
trol voltage, and 8V for S-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 81 to NORMAL, and ad
just R5 so that the output of the
circuit matches the voltage re
quired for O-dB gain as found
above, or 10 volts .

2) 8et 81 to DECODE, connect the cir
cuit input (R1) to ground, and ad
just R3 so that the voltape from
step 1 still appears at the output.

3) Apply 5 volts to the circuit input
and verify that the output drops
to the 8-dB voltage, or about 8
volts . If not, re-adjust R3 until
that occurs. If readjustment is re
.qutreo, repeat step 2 and verify
that the output is still close to the
O-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-

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 itto 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 O-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
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FIG. 1-THE OUTPUT STAG£: of most modem audio amp lifiers uses the dlrect-coupled configuration
shown in a. Earl ier amplifiers mostly used the capacltor-coupled configuration shown in b.
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IMPROVE AUDIO AMP
PERFORMANCE

You haven't fin ished repa iring that audio amplifier until you 've made these two simple,
yet often-overlooked, adjustments. Here is what they are, and how to do them .

KIRK VISTAIN

DO ES YOUR HI-FI POWER AMPLIF IER
sound as good to you as it did the day
you bought it '? Component s drift with
age and when they do , so do the specifi
cati on s and performance . Or, suppose
an output transistor shorted and you
just replaced the shorted output, a
transistor driver , and a handful of burnt
res istors. If you replace the cover with
out adjusting the bias and symmetry.
you've left out one of- the most im
port ant 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
justmen ts ca n improve performance.

For reasons of effic iency, the most
popul ar audio-output configura tion
these days is the Class B, push-pull di
rect-coupled design shown in Fig. l-a ,
A few years ago capacitor coupling

(shown in Fig. l-b) was the norm; that's
because it needed only a single-ended
power supp ly and speaker damage, in
the eve nt of output failure , was unlike
ly . Afte r a while though, those ampli
fie rs gained a reputation for poor low
frequency respo nse and instability; that
is why direct -coupling is now so popu
lar. But, with that techniq ue, dual
polarity power supplies are needed, as
we ll as comp lex circuits to protect the
speakers in the even t that one of the
output transistors shorts (dumping the
full supply voltage across the speaker's
voice coil) .

With either design, the re are only
two basic adjustments to be made, al
tho ugh different manufacturers may
use different terminology for one or the
ot her. They are:

1) Quiescent (low, or no-signal) bias
through the output transistors.

2) Output symmetry.
A source of bias is prov ided in Class

B aud io-amps to reduce crossover dis
tortion to an acceptable level (see Fig.
2). That actually makes them Class AB.
since co llector current flows for more
than 180degrees 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
ou tput power for a given distortion rat-
ing. Usually, that adjus tment 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. Regard less of '
what if s called or exactly where in the ~

circ uit it is. that control does the same m
thing, trim circu it values so that the out-
put transistors conduct equally. If that is
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FIG. 2-A SIMPLE CLASS-B AMPUFIER (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.
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done, the voltage at point A in Fig. I will
equal (+ Vee - - vcc)/2. That comes
out to half the power-supply voltage
when a single-ended power supply and
capacitor coupling is used , or zero volts
when a dual-polarity power supply and
direct coupling is used.

It is important that you remember to
check both bias and symmetry in any
high-fidelity amp that is serviced for
any reason. Those control settings can
drift as the unit gets older, and some
times they're not set right to begin with.
Certainly, whenever any output part
fails, especially if general -replacement
semiconductors are used, bias and sym
metry checks are essential.

How it's done
I developed the following method

while doing quality assurance for an im
porter of Japanese high-fidelity equip
ment. We ended up with a shipment of
receivers whose distortion figures did
not meet the manufacturer's specifica
tions; not at full power, but at around
250 milliwatts. That is the bottom of the
power band for FfC 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

b

amplifier, . a high-level input , such as
AUX, is used . Set the BASS and TREBLE
co ntro ls for flat response, center the
left-to-right BALANCE control, and tum
the BIAS trimmer all the way down.
Now's a good time to use your DMM to
check the current in the Vee 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
channe l 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, depe nding 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: Tum 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, tum off the sine-wave generator
and set the amp's bias trimmer for a
current equal to the manufacturer's
specification. Then, tum 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 mAo
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 \-2 Vee.
However, I usually don't bother with
that adjustment, but do the dynamic one
instead. Using a I-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 thein 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
rnA. 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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th e dashed boxes are often found In a single Instrument

you can ident ify the trimmers. If you
can 't , remember that the bias trimmer
usually has 'a low resistance, around
500 ohm s, while the symmetry trimmer
is generally more than 5000 ohms.

When all adjustments have been
completed satisfactorily, let the dev ice
bum-in for a while to insure that thermal
run awa y or excessive heat-dissipation
doe s not occur. At idle , the outp ut
tran sistors should get warm, not hot.

A simple tech nique
The method I have outlined is the

best way to make those adjustments .
However, the hobb yist or tec hnician
who only occas ionally 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 .

Fo rtunate ly 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 frequenc y and power
level-20 kHz at 250 milliwatt s across
an 8-ohm load- are used , but this time
the output of the termin ated amplifier is
fed directly to the scope. Vertical scope
gain is set to give a trace that excludes
the tips of the sine wave. That allows us
to concentrate on the zero-crossing

point. where crossover distort ion
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. Ju st remembe r the guide
lines for maximum bias outlined earlier .
Sometime s you won 't see a notch
that' s great ! Crossover distortion is no
problem then, and quiescent bias ca n
be set using the static techniq ue.

While the method outlined here can
not give absolute measurements. it is
quit e effective, it cert ainly is useful for
those not equipped with expen sive.
high-quality test gear.

The bias and symmetry adjustme nts
that we' ve covered here are useful and
import ant procedures. It doe s not take
much time to make those adjustments.
and. in any case , they should be done
to retain high-fidelity performance . R-E

Supreme Court asked
to protect videotapers

Sony Corporation of America
has petitioned the Supreme
Court to review the wide ly criti 
cized decision of a California
court that wou ld make it an of
fense for videotape-reco rder
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 Stud ios and Walt Disney
Productions. Up to the time of
the dec ision, 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
vert isers of home videotape
equ ipment-in effect, the whole
home-video recording industry.

Since the main ob ject of the
buyer of a videocassette recorder

is to tape programs off the air,
the ruli ng might ruin the indus
try . Sony says: " Bil lions of dol 
lars in sales and thousands of
U.S. jobs will be th reatened if
the deci sion stands." Further
more, Sony pointed out in its
petit ion, " Universal and Disney
admi tted that they had suffered
no damage, and they could not
show that home recording
would reduce the potential mar
ket for the ir productions. "

3-degree spacing urged
between satellites

RCA American Commun ica
tions, Inc. (Americom) has come
out in favor of a three-degree
spacing between communica
tions satellites in stationary
orb it. That is in response to
widespread discussion of the
subject, and spec ifically, to an
FCC request for comme nt.

Americom also stated that it
supports posl tlonlnq satellites 2
degrees apart eventually.

Reducing the distance be
tween orbit ing spacecraft wi ll
provide a larger number of

" slots" to accommodate the
satell ites 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 ach ieve the long- term ob
ject ive of 2-degree spacing,
RCA Amer icon recommends:

1. Adoption of unifo rm stan
dards, to app ly to all satellites
authorized for future construc
tion ;

2. Adopt ion of uniform stan
dards for earth stat ions, to per
mit them to operate in a 2
deg ree envi ronment.

3. A strong inter-carrier co
operat ive effort aimed at a
phased reduction to 2-degree
spac ing.

New silicon MESFET's
operate at 3 GHz

General Electr ic scient ists re
port that they have achieved
output of 0.6 watts at three giga
hetz with sil icon-on-sapphire
MESFET's (Metal Semiconduc
tor Field -Effect Transistors).

Eff ic iency was 50 percent.

That is the highest power and ef
fic iency recorded for a si licon
dev ice of that type that can be
used in a monol ith ic microwave
ci rcuit.

Such microwave circu its are
now being developed actively in
many laboratories. But most of
the work centers around gallium
arsen ide as the semiconductor
material. Gall ium arsenide is ex
pensive, and its process ing is
complex. The GE scient ists be
lieve that silicon can perform
well up to at least four giga
hertz ,

MESFET performance is de
term ined-in addition to its in
t ri nsic semiconductor prop
ert ies-by the device structure.
The gate length and width are
important factors. The shorter
the gate, the higher the fre
quency with usefu l gain : the
wider the gate, the greater the
power handl ing capability. In
the new silicon -on-sapph ire
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 wh ile retaining
their high eff iciency.
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:> -ALL ABOUT
PULSE GENERATORS

THESE COMPACT UNITS, the mode/8116A (left) and mode/8111A (right) from Hewlett Packard, offe r
the features of a function generator, as well as a pulse generator, In a sing le device.
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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 S 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:I 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 SO-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 OC voltage. Typically.
the offset is limited to a maximum of
±2 0% 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.S to 5
volts); source impedance (usually SO
ohms, although SOO- or 1000-0hm 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 external ly 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 IS 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 ofa volt
can be used to trigger the external input
successfully; low-cost generators may
require pulses in the 3- to S-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 SO- to
lOO,OOO-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



INTENDED FOR USE in high-technology applications, the model 8161A from Hewlett Packard offers a
100-MHz repetition rate, S-Yolt maximum amplitude, and dual-ehannel capacity (optional).

One of the big reasons why pulse generators have become
so popular is that they are very useful in troubleshootin g
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 gene rator first from the
main repetition-rate genera tor, and
then from the delay gene rator. In addi
tion to triggering external devices. the
double-pulse feature is useful for gen
erating signa ls whose frequency is
twice the repet ition ra te indicated. The
delay generator controls the pulse
separation. The basic repetition rate is
twice that of the repet ition-rate genera
tor ; however, the pulse-to-pulse spacing
may not be equal unle ss 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 ju st a single pulse being
output. •

The double-pulse feature is also use
ful for testing logic Ie' 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 doubl e-pulse feature can be
used for determin ing the pulse resolu
tion of the Ie.

Gating
Gating, found on several low-cost

pulse generators, basically permits you
to generate a pulse bur st. The length of
the burst is controlled externa lly. There
are two typ es of gate controls-
synchronous and asy nchronous.

In the synchron ous mode, the gating
signal is used to control the repet ition
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 turn s on and the
pulse generator creat es signals that are
synchronized exact ly to the gating
signal.

When used in the asynchronous mode.
the repetition-rate generator runs freely.
The output of the repe tition-rate gen
erator is turned on and off by the gating
signal, and therefore. the pulse-genera
tor output is not synchronized to the
gat ing signal. Asynchronous gating as
sures more uniformi ty from pulse
period to pulse period . especially with
in the first few pulses of the gating in
terval ; howe ver that uniformity is
achieved by sacrificing synchronization.

Th e gating amplifier' s input require
ments vary con siderably from genera
tor to generator. In some units. a posi
tive voltage above a certai n threshold is
required to gate the pulse repetition
rate generator. In other generators.
when an impedance that is lower than a

certain value is connecte d from the
gating input to ground. the outpu t pulse
is cut off.

Pulse-burst mode
The pulse-burst mode found on some

generators lets you preset an internal
counter . by using thumbwheel switches.
When the pulse-burst mode is used.
each pulse is counted . and when the
count equals the preset value in the
counter. no more pulses are output.
That is particularly useful for check ing
the acc uracy of counters and similar
instruments. .

Square-wave mode
With most pulse generators. a square

wave output must be estab lished. 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 tha t allows the
pulse generator to be operated in a
square -wave mode . When operated in
that mode. the outpu t maintains a 50%
duty cycle at all repet ition-rate sett ings.
regardless of the pulse-width control
setting.

Variable risetime and falltime
The ability to vary the risetime and

falltime of a pulse is often convenient
during device testing. In generators
having that capability. the output rise
time and falltime can be adjusted until
the device under test stops. The rise
time and falltime that causes that can
then be determ ined. Variab le riset imes
and falltimes are availab le only on more
expensive generators .

Complementing output
Complementing the outp ut lets a

pulse generator that normally pro
duces a posit ive 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
du ty-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 generator s
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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HEWLETI PACKARD'S MODEL 8160A programmable pulse generator featu res a delay generator,
pulse-burst mode, double pulses, as well as optional dual-ehannel capability.

"Hold it! I ordered two MICRO farad!"

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 TIL logic, a pulse generator
with good riset ime specifications (on
the order of 5 to 10 nanoseconds), a
repetition rate of20 to 40 MHz, and DC
offset are the minimum requirements.
With ECL and Schottky TIL circuits,
it is impossible to measure those AC
parameters using a low-cost pulse gen
erator. With MaS and CMOS circuitry,
AC parameter measurements can be
made using a IO-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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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 L and the Ie'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
nallevel. 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

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 Ie logic
There are three different types of

tests that can be performed on logic
Ie'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 Ie'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 I
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 Ie'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 I. 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 LC'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 Ie'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

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.
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28K
PERSONAL
COMPUTER

Only

$29900
Special Sale Price

WHAT A SMART INVESTMENT!!!

• For Students and Schools

• Learn to program a computer

• Learn to operate a computer

• For Programmers & Teachers

• For Labs, Engineers, Etc.

• For Small Businesses
, For The Home Owner

PLUG IN EXPANSION

20M282

I=IROTEC T O
ENTERPRIZES (FACTORY·DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 to order

~
we are
commo d o r e VIC
experts! !

VIC 20
owners regis ter with
us for new product
and pr ogram Information.

GREATEST BUY IN AMERICA
It has color, sound and music with a
powerful 6502 microprocessor (Like Ap
ple). 20,000 Bytes ROM with a 16K
microsoft extended Level II Basic built in,
8,000 Bytes RAM plug in expandab le 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
reso lut ion graphics. 512 displayable
characters, Text display is 23 lines 22
characters, 16 co lors. Will accept Tape,
Disk-Plug In Cartridges. Has low priced
plug in peripherals, Connects to any TV or
monito r, Includes AC adapter, RF
modulator, Switch box , Cables and self
teaching instruction book - all in a
beautifu l 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 marg in normally made
by computer stores and distributors. We
are will ing to take a small margin to
develop volume to cut our cost of opera
tion.

COMPETITIVE LIST PRICES
APPLE $1125, T. I. $525, ATARI $399.95,
RADIO SHACK TRS 80 color with only 12K
memory sells for $399.50.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
t his computer, extra RAM memory , Con
trollers, a Cassette, A Telephone Modem
fo r onl y $109.00, an 80 Column 'Printer for
$375.00, even the 170K Disk Drive plugs in
d irect. You do not have to buy an expen
s ive expansion interface.

GET JOB OPPORTUNITIES NOW
Every newspaper has several pages of
want ads for computer people. You can
learn to operate and program a computer
for these opportunities available to those
who prepare for the computer revolution.
This computer has extended Level II Basic
with floating point decimal, Integer and
String Arrays, Trig functions, Direct State 
ment Execution, Multi-statement Lines,
Cursor, Full screen editing, Color Com
mand Keys, Graphics, Scrolling, File
Management, Upper-Lower Case, Direct
Memory Acc ess , Peek and Poke and much
more! Asse mbly mac hine language is

available. We have easy to follow self
teaching books and programs.

INVEST IN YOUR CHILDREN
Educate your children while they play.
Every kid wants to play electronic games.

I(We have some of the best) . The next
natural step for their curiosity is to try
simple programming. They can do this in
20 minutes with our simple self teaching
instruction book. High schools are
teaching computer math , science and pro-

.gramming - some start in grammar school.
If you provide this computer as a Teacher .
and Tutor at home, before you know it
your child will be writing computer pro
grams. You can use your T.V. to EDUCATE
not frustrate your family and eliminate
T.V. boredom with programs that
challenge, stimulate and entertain the
whole family. We have a wide variety of
games, recreational, home finance and
educational programs to choose from.
Why pay $140.00 to $295.00 for an elec
tronic game when you can buy this power
ful computer for only $299.00.

COMMUNICATE WITH THE WORLD
Plug in your VIC telephone modem . Now
you can get a world of information th rough
your telephone, plus elec tronic mail. Just
dial up the information you want. UPI wire
service, stock market, historical informa
t ion by topic from over 60 magazines, in
cluding New York times. Airline informa
tion, order tickets, g~t weather informa
tion anywhere in the world, restaurant and
hotel in formation , thousands of
categories are on line for you, business,
finance, education, entertainment, games
etc. YOU'LL BE THE TALK OF YOUR
NEIGHBORHOOD. Our telephone modem
price is by far the lowest available.

IMMEDIATE REPLACEMENT WARRANTY
If your computer fails because of warranty
defect within 90 days from date of pur
chase, you simply send your computer to
us via United Parcel Service prepaid. We
will " immediately" send you a replace
ment computer at no charge via United
Parcel Service prepaid. No one we know
gives you this kind of warranty service.
Most computer warranty service takes 30
to 90 days to handle - this fantas t ic " im
mediate replacement warranty" is backed
by COMMODORE COMPUTER, a MAJOR
national brand electron ics manufact urer.

SPECIAL SALE PRICE $299.00
For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, 8K
RAM and Extended Level II Basic, The pro
fessional 66 keyboard, color, sound,
music, self teaching instruction book, AC
adapter, RF modulator, TV switch box,
owners manual, plus all of the other extra
features listed, in a beautiful Creme Col
ored Console Case.

SPECIAL SALE PRICE $379.00
For only $379.00 you get the more power
ful 41K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level II BASIC,
plus all of the extra features shown for the
28K COMMODORE VIC!

"'15-DAY FREE TRIAL"

r····································
DON'T MISS THIS SALE ·ORDER NOW

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

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

D Special Data Cassette $69.00
We ship C.O.D. and honor Visa and
Master Card.

Name

Address _

City _

State Zip Code _

o VISA 0 MASTER CARD 0 C.O.D.

Credit Card No. _

Expirat ion Date-;-;----,_-;------,;-;-;-_---,-,-
Add $10.00 for shipping, handling and In
surance. Illinois residents please add
6% tax. Add $20.00 for CANADA, PUER
TO RICO, HAWAII orders . WE DO NO EX
PORT TO OTHER COUNTRIES.
Enclose Cashiers Check, Money Order or
Personal Check. Allow 14 days for
delivery (21 days for Personal Check
orders,) 2 to 7 days for phone orders.
Canada orders must be in U.S. dollars.
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HOBBYCORNER
Getting youngsters started in electronics

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR
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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
just mumble some answer or suggest
tha t 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 I through 4 show just such
parts that you can build easily. They
can be used to teach a lot about elec
tricity as a prelude to electronics. Since
those parts are easy to use. children
find that playing with them is fun and
they learn without even trying. Before
we get into them. however. it should be
mentioned that a child can learn a great
deal if you let him help you do the
building.

Figure I shows the "power supply."
It is a simple battery holder and the
child understands it much better than
he does the metal one from the parts
<tore. The holder is nothing more than a
rectangular piece of wood with two

wood side railings to keep the battery
from rolling off.

" L' SKAPE.D ME.TAL..

FAHNSTOc..k
C LIP

I'S IDE"
RA I L

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 blowout more lamps that way.

WIRE. COIL" soc t<: E,"

METAL ~1"i\?

CLIP

FIG. 2

STRIP OF METAL.

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
usc 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

W IRE. COIL

FIG. 4

time. All you need to add are a couple
of batteries. a couple of 1.5- and 3-volt
flash light bulbs, and a few strips of
wire. With little or no further help from
you, the child can learn a lot about how
electricity works. About all you really
need to do is to supply a few terms at
the appropriate times: voltage. current,
resistance, series, parallel, and the like .

When the time is ripe, you can add
other parts to that electricity "lab."
Figure 4 shows a coil of wire, a com
pass. and a nail. It doesn 't take much
imagination to see how much informa
tion about electromagnetism can be
picked up with those items .

Just to keep your creative juices
flowing, you can also build a module
with a doorbell buzzer. Be sure to re
move the cover so that the coils and
contacts can be observed. Later on.
you can add such things as an open
frame motor and a meter. (Use a panel
meter housed in a clear plastic case .
Remember, we don't want to have any
mysterious items.)

As the student's knowledge grows.
you can add more sophisticated things .
Of course. he will soon get to the stage
where he can profitably use one of the
many learning lab kits already on the
market. Eventually . he (or she) may
even be able to help you troubleshoot
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Find exciting projects, troubleshooting and repair
tips, and hands-on, do-it-yourself info, plus= hundreds of time- and money-saving ideas in
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Select 6 outstanding volumes
for only $295 (total value up to $131.65)

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214
• Reduced Member Prices. Save up to 75 % on books sure to
increase your know-how.
• Satisfaction Guaranteed. All books returnable within 10
days without obligation
• Club News Bulletins. All about current selections-mains,
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that old TV set you have lying around .
So, the next time an inquisitive young
ster shows up in your workshop, don 't
just brush him off .

Time-by the stars
You will recall that we have talked

now arid again about various ways of
keeping sidereal (star) time . The ways
discu ssed varied from relativel y simple
modifications of standard clocks to
fairly complex ones. Now, I have one
more method for you .

If you have a computer (and who
doe sn'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 si., Chapel Hill. NC
27514). When you cont act those folks ,
you may want to ask about some of
their weather-related programs.

Puzzles, anyone
A number of readers have asked for

more puzzles of the type you saw here
a few years ago. Remember the mystery
light box and the light that was bright
when it "should" have been dim? I
don't know why both puzzles involved
lights, but it must have been coincidental.

In any case, some of you want more
mysteries and I am fresh out of them. If
you know of something relativel y
simple (at least in appearance) yet
puzzling, send it along. We'll publish
the best ones we receive and see if
some of our other readers can figure it
out. Who knows? You, may get a cross 
country call from a room full of engi
neers saying. " It ain' t possible!" R-E

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

. $16.95

ZYZZX
VHF-UHF WIDEBAND

ANTENNA AMPUFIER

A Revolutionary New

One Stage HYBRID
IC Broadband Amplifier

MODEL ALL-'

50 MHz - 900 MHz

12 dB GAIN ± 0.5dB

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 -

STVA-3 YagiAntema.

• ~ 14.5 ell. 75ohm. Chao 60-68 .
~~SlVA-4 YagiAnt.m~

14.5 ell.75olwn. Chao 44-52 $16.95

~""~ 11.5e1l. 75 ohm. Chan.42-54 $9.95

Freq. Range UHF470 - 889MHz
Antenna Input 75 ohms

Channels 14--83 Output Chamel3

RG-59/U 75 olwn Low Loss CoaxCable $ .12 plft
F-59 CoaxialComectors. ea. . . . . . . 39
MT-1 Special LliF 75-300 ohm M.t<ling T.. nsf.-mer. n 1.45
AU-l HYBRIDICWdeOardVHF-UHF-FMAn~nnaAmpilier l<it • • . 24.95
AU-! HYBRIDICWdabandVHF-UHf-FMAntAmp. Assombl.d .. 34.95

MITSUMI
VARACTOR

UHF TUNER
Model UES-A56F

$34.95

I(IT PAIn
NO NO

1 VT l-S W Varactor UHF Tuner. Model UE S·A56F $34.95
2 CB1-SW Printed Circuit Board, Pre-Ilnlled ..... • . .. ... . 18.95
3 lP7-SW P.C.B. Potentiometers, 1-20K, l-1K. and

5-10K ohms, 7-piea s • . . . . , . •.. . 5.95
4 FR35-SW Resistor KIt. Il4 Watt, 5% Carl:lon Film, 32-pieces 4.95
5 PTl-SW Power Transformer, PRI-1 17VAC, SEC-24VAC,

250ma . . • • • . • . . . . . . . . . . . . . . . 6.95
6 PP2-SW Pant! Mount Pctenticmeters and Knobs. l-1 KBl

and 1-5KAT w/Swit<h 5.95
7 SSl4-SW IC 's 7-pcs. Diodes 4-pcs. Rqulators z-pcs

HeatSink l- piece 29.95
B CE9-SW Electrolytic Capacitor Kit. g-piecn . . . .. .. . . 5.95
9 CC33-SW CeramicDisk Capacitor Kit. 50 W.V.. '33-pieces.. . 7.95

10 Cl -SW Varible Ceramic Trimmer C a ~citor Kit.
5-65pfd. s-peees . . . . . . 5.95

11 l4-SW Coli KIt. lBmhs2-pttces, .22p.hs 1-plece (prewound
l!ductOIS) and 1 l 37-12 h rritl lon oid
Core WIth 3 h. of #26 will. . . . . .. . . 5.00

12 ICS-SW I.C. Sockets. Tin inlay. B-pin 5-piecn
and 14-pm z- pe ces . . . . . . . . . .. 1.95

13 SR-SW Speaker. 4x6" Oval and Prl punched
Wood Enclosure . . . . . . . . . . . . . . . 14.95

14 MISC-SW Misc. Parts Kit Includes Hardwarl, (6/32. 8/32
Nuts, & Bolts), Hookup Wire, AnI. Terms, OPOl
Ant. Switch, Fuse. Fusehclder. etc. . • . 9.95

Wh,n Ord.ring All Itlm s, (1 thru 14). Total Price 139.95

. 1 I I I·

This unit is not available anyw here else in the world . One unit
serves many purposes and is avarlable In Kit or Assemb led
fo rm . Ideal tc r outdoor c r ind oor use . Input-output Impeda nce
is 75 oh ms. Amp lif ier Inclu des separate co -ax feed powe r
supp ly . Easi ly assemb led in 25 minute s. No coils , capacitors
eTC, to tune or ad jus t.

ALL-1 Complete Kit wit h power supply . . . $24.95

ALL-l W ired and Tested w ith powe r supply $34 .95

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI ANTENNA

Model
V8-125

All Other Orders:

11850 S. Hawthorne Blvd. Dept R
Hawthorne. Calif. 90250
Tel : (213) 675-3347

Excellent in iso lation and no loss routin g sytem. Simp le Simons
VS B-300 Video Switchi ng Box enables yo u to br ing a varie ty of
video components tog ether for easy viewing/dubbing. Also yo u
gain the ability to reco rd one cha nne l while viewing another. Un it
incl udes two F-ty pe quick connector ended cables.
VSB-300 Video Sw itching Box wired ..... $19.95

SIMPLE SIMON VIDEO
SWITCHING BOX

Model V88-300

The
Affordable

Video
Control Centerl

Sim ple Simo n Video Stabilizer, Model VS-12 5. e limina tes the
vert ica l ro l l and jitter from " co py guard" vi deo ta pes w he n play ing
through large screen projectors or on anotherVTR. Simple to use,
just adjust the lock contro l for a stable picture. Once the co ntrol is
set , the tape will play all the way through without furt he r
adjustments . Includes 12V power supply.
VS·125 Video Stabili zer w ired $54.95

The SWD-1 Video
Converter is utilized
on cable TV sys -

tems to remove
the KHz 's sig nal
from a distorted
video (ch annel
3 in/out) and

also pass thru
th e normal

undi st ort ed /
detec te d au di o s ig na l.

Rocke r sw itch se lects o pe r-
at ing mode to rem ov e KHz 's disto r

from t h e v i d eo or p ass all othe r
cha nnels normally. Simple to assemble -less tha n 30
min ut es. Pr e- t un ed. Input/output Channel 3 . Impedance
75 ohms . 117VAC.
SWD-1 Video Converter Kit $69.95

• NOT A KIT
1.9- 2.5 GHz • 38W' LENGTH

• 23 dB AVERAGE GAIN
• DIE CAST WATERPROOF HOUSING

FOR ELECTRONIC CIRCUITRY
• COMMERCIAL GRADE
• INCLUDES MOUNTING HARDWARE

MAE-132 Elem ent YAGIAntenna . .. $19.95

Calif. Orders:

3871 S. Valley View. Dept R
Las Veg as. Nevada 89103
Tel : (702) 322·5273

Ava ilable by Mai l Ord er Onl y - Send Check or Mon ey Order To:

SIMPLE SIMON ELECTRONIC KITS~ Inc.

I TRODUCING OUR~
MDS-AMATEUR-ETV ~t~

32 ELEMENT
YAGIAl\ITENNA
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D Personal Check D Cashier 's Check/Money Order
D VISA D MasterCard (Bank No. _
Aeel. No. Exp. Date _
Signature _
Print Name _
Address -."... -:=.,.- _

City

o COMPLETE FASTERM·64 TERMINAL (inc ludes FASTVID-64 video board
ASCII·3 keyboard, steel cabin et and power suppi y) .. . kit $199.95 plus $3 P&I
. . . wired & tested $249.95 plus $3 P&i . . . graph ics opt ion: add $19.95 to
each of above
o COMPLETE SMARTERM·80 TERMINAL (inc ludes SMARTVID·80 video
board, ASCII·3 keyboard, steel cabinet and power supp ly) . . . kit $299.95 plus
$3 P&I ... wired and tested $369.95 pius $3 P&I
o FASTVID·64 VIDEO BOARD (requires +5 & ·12V DC) . . . kit $99.95 plus $3
P&I . .. graphics opt ion add $19.95 .. . wir ed & tested $129.95 plus $3 P&I . . .
graphics option add $19.95
o SMARTVID-BO VIDEO BOARD (requir es +5 & + i·12V DC) ... kit $199.95
plus $3 P&I ... wired & tested $249.95 plus $3 P&I
o DELUXE STEEL TERMINA L CABINET ... $19.95 plus $3 P&I
o ASCII·3 KEYBOARD (requir es +5 & ·12VDC) ... kit $69.95 plus $3 P&I .. .
wired and tested $89.95 pius $3 P&I
o POWER SUPPLY (powe rs ASCII·3 keyboard & video boards) ... kit only
$19.95 plus $2 P&I
o ZENITH VIDEO MONITOR (high reso lution green phosphor) . .. wired &
tested $149.95 plus $6 P&I .
o TELEPHONE MODEM MODEL 103 OIA ... wir ed & tested $189.95 plus $3
P&I
o DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&I

8~fT~~~~~~T~~D~~9r~~·~INAtib~n~R~~·i~FIII~M~I~~L CONNECTOR
CABLE ... $14.95 ea plus $2 P&I

For Canadian orders, doub le the postage . Conn. res. add sales tax.

Cont inenta l U.S.A. Credit Card Buyers Outsid e Connecticut

CALL TOLL FREE 800·243·7428
To Order From Connecticut Or For Tech. Assist. Call (203) 354·9375

NETRONICS R&D LTD. Dept. RE

333 Litchfield Road, New Milford, CT 06776
Please send the item s checked beiow:

Netr on ics announces a sta te of the art
breakthr ough in termi nal s, now at prices you
can atto ro. you can go on-line wit h data-ba nk
and co mputer phone-nne serv ices . It's all
yo u rs: "e lect ro n ic ne w spap er s ," ed ucationa l
services , Dow-Jones stock report s, games.
rec ipes, personal comp uting wi t h any level
langu age. program exc hanges. elec tronic bul
let in boards .. . and more every day!!!

Netr oni cs off ers two new termi nals . both
feature a full 56 key/128 cha rac ter typew rite r
sty le keyboa rd. baud rates to 19.2 kil obaud . a
rugged stee l cabinet and power suppl y. The l-_alIl_
simples t one, FASTERM·54. is a 16 lin e by 54 or 32 character per li ne untt. with a seria l
pr int er po rt for making hard co py of all incom ing data, and opt iona l provisions for bl ock and
spec ial charac ter graph ics. The "s ma rt" vers ion. SMA RTERM·ao, feature s either 24 lin e by 80

f1~~apcrti~;~n~~rl ~~rp~:e~~r~~~i~~aIT~:r~r~~rh\~nS~ , ~~~~~~~~ ~~~~~rre:~d~~~~7~g~~t~d~~I~~i·~~-.a .
~~vre~~~~~d~~Oen~.~~~ ~~eonn~n~ea rnds~~~~. ~~~eyou rs+~P~~t ~~~ ::;~~Ii~t~r ~~~~i;~:;;~~t~~~r
delu x green·pho spho r monit or pict ured above. For hard copy just add our match ed pr int er .

Pri ce breakth rough!!! Own the FASTERM·64. a complete termin al kit. ready to plug in for
just $ 199.95 or order th e SMA RTERM·80 kit for just S299.95. (both availab le w ired and test ed.)
Be on-line with the mitlion-dolt ar computers and data services today . . . we even suppl y th e
necessary subscr ipt ion forms .

More good news: All the co mpone nts in our term inals are available separately (see
coup on). so you buy only what you need! !!

~~~JrEc~~~~t'e'rs ~~~:;~r ro~~~~:;e6: .o.r 83t;~;rr~~~~~s~~~3~.1~~~ki: i:~: sf~.a~.
19. 200. (swit ch sel.) . .. LINE OUTPU~: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: 1V
PIP (EIA RS·170) ... CURSOR MODES: hom e & clea r sc reen. erase to end of line . erase curs or

~~~~R~~0~18Et ~~~BLr~k~~Gr~~SO}r~~/.lip:~~i~ : a~f~n~V~~ ~~~:d~~t~SSTcO~I~I~S:' 1, 1.5.
2 ... DATA BITS PER CHA RACTER: 5, 6, 7 or 8 . .. CHARACTER OUTPUT: 5 by 7 dot mat ri x

~nKad Nb~6i~~"R6t,tRI N6~~8~rp~6~~r~'!i~LaJID ~ c~~~~~~~~E w1fHO~0~tRR~U~~~Y . ;
OPTIO NAL GRAPHICS MODE: inc ludes 34 Greek & math ch aract ers plu s 30 spec ial gra ph ics
characters . .. ASCII ENCODED KEYBOARD: 56 keyl 128 characters.
SMARTERM·80 .. . DISPLAY FORM AT: 80 characters by 24 lines or 40 ch aract ers by 16 lin es

~~i=:~~~e~~.". t~~~g~~P~~~~~~3~~e~rc2aOs~: ~~r~~;N~~~ 1.1.~'~Eg'g·UV~;-~~~·
pp (EIA RS·170) .. EDITING FEATURES: inse rt/delet e line, insert ld elete character, to r
ward/back tab .. . LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION . .. CURSOR POSI·
TlON ING: up , do wn, right , left , plu s abso lute curso r posi ti on ing with read back . . . VISUAL
ATIRIB:UT ES: und erline, blink. reverse video, half int ensit y, & blank .. . GRAPHICS: 12,000

~~~~ ~~s~~t.i~~ :+~~ ~l¥~:l~~~ ~r:~~~sa'lI' o~~~;~~~~~::~.ITJJ~~Jri~~1; ~~~r~~\~~ ?~f ,
~cd'dK'~B~~~A .· .P~~~~fA~UJ6~iROL~gR 502~'o~E:bl;~~ ~~~RES1sCIIB~~'!:'g~~D
KEYBOARD: 56 keyl128 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 TIY .. . CONTRO LS: talk/data switch (no need to connect and
di scon nect phone ), or igi nate/answer SWitc h on rear panel. NO POWER SUPPLY RE-
QUIRED.
ASCII KEYBOARD ASCII·3 56 KEYI12B CHARACTER ASCII
EN CODED . .. UPPER & LOWER CASE . .. FULLY DEBOUNCED . .. ';1:,..... ........,~-

~EKJJ,~~iL;'n~,. :iv 6~~s'iJi,~0~DL~~6~~1,1~b~~~~~~~E . . . .~~. ~y
PRINTER COMET I . . . SERIAL I/O TO 9600 BAUD .. . 60 "'nr _ . .~
CHARACTER COLUMN (132 COMPRESSED) . . . 10" TRACTOR FEED __ IIll~

4C~m~}~:~~gSE9B~N7D~6mA~~~~D.AR~.~i~~2+;6NA·L U
PRINTING

ANNOUNCING TWO
NEW TERMINALS

Smart . Fast • Graphics • Matching Modem and $295 Printer

Zip

TO ORDER
Call Toll Free:
800-243-7428

CP/ M is a rq , trademark of Dil ital Ru earch*(Clip nod moil enlire 00)*

ORDER A SPECIAL-PRICE
EXPLORER/U5 PAK- THERE'S

ONE FOREVERY NEED.

To Order Fr9m Connecticut,
or For Technical Assistance,

Call (2031 354-9375

Add "",._-=~,- _

SEND ME THE ITEMS CHECKED ABOVE
Tolal EncioRd (Conn Reside nts add sa il'S lax) ' $_ _
Paid by:

o Perso nal Check 0 Cash ier'5 Check/Money Or der

C"y' _

o Bcpuer,at [Save $26 00) - You~t Level A I'Ier
minal Version) WIth Mon ite r Source Listing ($25 valu e]
Ap· l . .!i-amp. power supply, Intel 8065 Users Manual . ..
(~. 5199.95) SPECIAL 1169.115 plus 54 PU·
o bpcrtau:ater'llk (Seve $53,40 ) - You ~ Level 'A

b~sepia~el~feid~s~:r ~e:~~~l)~.~rAH~~xKM~~:t~:
~~ILi5s~E~iA~:t';~:,;~:p~:;ler supply ... (Reg

o SpecW Microeon BASICPO (Save S1OJ.OO) - Youget
Levels A (Termina l Versio n) . B. D {otk RAM). E. ek
Microsoft in ROM, Intel8065User Manual. LevelA Meet
tor Source Lisli"R. and AP-1. s-amp powe r supply . , .
(Reg. $439,70) SPECIAL S329.95 plus $7 Pa:l·

~v~d8·~r;~:r;:: ~~~;;:j~~:::~:~lc~sl:~~ai~~

~::II~~. r:::~t;;t'~. d~Xld~:.~;:~~~en~~~:. ~:~
~~~t~n:;t~:d~uas~ ~~~ ~ou~~;l:S~~ S~~~:AL
$999.115 plus $13 P&!.· ... 0 32l Starter System. $10&5.95
plus $13 PAl.· 0 48k Starte r Systr m. $1095.95 plus $13
Pa:l· 0 64k Slarter S)'lItem. $1145.95 plus $13 PM.·
o Add 10any of above Explon!!rster l cabinet. AP-l fi\'e

~~f'd':fv:~b~~lr;m~~ :i~~I~~~:l~bc:on~~~~
tors for con nectil\R )'Our rr inh:,r ilntl tr.rminal .•. lRf!'R
5225.951SPECIAL$l99.1S plu!> 513 P&I.·
o Com,l"t 64K S,.eem Wired &; Teslrd . . . 11650.00
plus $26 PH·
D Sp ecia l! Comp lelc Bus iness So ftwuc P;ak (Save
$625.00)- Includes CP/M 2.2 MICrosoft BASIC. GenNal
Led~r. Accounts Receivable. Accounts P"yabl e. Payroll
P<1Ckage .. . (~, $1325) SP£CI AL S699.95 pos tpa id

o RF Mod ulator kIt (allows yo u 10 usc your 1V sct as a
momtor ) . . . sa .95 postpa id
o 12" Video Monitor (tOMHz bandwi dth) . .. $139.95
plus SSPt. I,·
o Deluxe Strrl Cabinet fo r the
Explore r/85 ... 1049.95 plus S3
Pa:I·
o Fan for ce bm et ... $15.00
plus $1 50 P&I."

HeN!'s the low COilway to leam the fund amental, of com
pu ting. the all . impo~ant basics )'0,,:, '11 need more and
rncre as you advanceIn computer skills For just $129,95

~~hs:fl :~ ~~~~~~I~~~~~~~:w~t~e~~~
use progr ams And it can grow into a system lha l is a
match for an y personal computer on the mark et. lfx'k at
these featu res 11085 Ce n tru! Pr o r:c u in j;l Unl l . the

~:nr~:~~IO~I;;hb~rt~:l ~~ t~P~::S ~~~~n t ~~
alonel ) . . . Four 8·hil,l U'> Me 6·h it mpul /oulpul porI"~m
which you ca.n input and output you r p rogflllms. as we ll u
control ex terio r SWllt,hM , n·lays. lights. etc. . a cesseue

I~~;~a;d ~':~~I~ : (Ili " ' :;7.i I~~~ ~~g ~~~~~;:
~~~~~ /i~;~~~ t:~a~s ~t ~(~I)o~sl:i%~I~r:s~~:~r:~
ing and entering of prog ram s _ It pe rmits acuss by you
to all pa rts of thl' syste m 50 youcan checkon the status of
any point in the program _ l.l aHows tr.acing each pro-

~~~;I~~fbrh:ICPUi(t~~~lOn:~ ~tl~.~I:Y1.:: ~~~~
does .uch more!

You get all this in the starti ng level (~I A) of the
Exp la:re r/S.!ifor only $USI,9S. Incred ible! To use. jusl
~ l u~Jour 8VDC powe r su p p ly a nd te rmi nal or
s ey ial of/e%S~~w~ If you don 't ha ve them. see ou r

~Level A ccmpnee kit (Te rmmal Verskm) . . • StallS

t:ule~er~\(~t (Hex Keypad lDisplay Ve" ion ) . . $129.115
plus S3 PAl.·

~~~n~o-; ~~~..I~uSI~"e~0~·~~t~es7:~:rdi:::
~:d~'~~:ia~ can plug in any of the hund reds of 5100

o Level B k it . .. $49.95 plus $2 PU·
o 5100 bu s connectors (two required ] .. $4.&5 each,
postpaid .
LEVEL C - Add still more

r:::r~~ =~~t~:~~i~
the motherboard and expa nds
the 5100 bu s 10 six slols.
o Level C kit ...m .1I5 plus 52
PAl.·
o 5100 bu s connec tors (five
r equired) . . . $4.15 each.
postpa id .
LEVEL 0 - When you reach the point in lea ':l ing that reo

~r~":e~~d:~&' :::h~~' ;~hl'~~~:::t~d~~~~
64k of memory bymean s of ,Isingle 5100 card . our famou s
"lAWS."
Level 0 kit: ~CHECK O NE) .. . 0 4k en-board .. . $49.115

~~I\~ ~~~ ~1~ ·~il~~ ~ ·.I~~~ pi~ss;;~~.~~s~
~1~"~~~:i5~~.: ~~~:. 52 P&I· : 0 64k 5100

LEVEL E - An importa nt " build lnR blut.Io.." it activates
Ihe Sk,RO M/EPROM space on the mothe rbo.m,l, Now just
plug m our 8k Microsoft BASIC or ynu r ow n custom
programs
o Level E kil ... $5.15 plus SOC' PAL·

: . ~ttegI:s!~:~r ~~~~~a~l~a~~:~I;~I:\~;:: ~~~
• 0 8k casutte vers ion of MIcrosoft BASIC: (rt.'quires Level
• B and 12k of RAM minimum; wr 'Io U.lijwst a 16k S100

: d~~~M:ers=~r~;(::~;:sB~;t:' ~f~uires Le\'el B

: ~~~~t~r~~~~~I~i~~:~:~:cak~~
: S1oo." 'AWS.") ... $99.95 plus $2 PAl.·
• 0 Disk vers ion of M~crosofl BASIC: (f'f'Qui"". Level a.
• 32k of RAM.~ disk controller. A" nopp y dIsk dri ve)
• .•. S3Z5~Ipa ld

: TEXT EOrroR/ASSEMBLER _ Th e ed itor/a..ocsembler ::~ ~C:ht {h~,,'::~~f: If insu rml(,('." For Cunfld iun fK'

• is alO ft:-",aretool (a pl'Ofilram) designed to simplify the task

• ~;:,~ ~r:;ir~~ l~: :~~~~~r:a~s:;:I:; CGnlinent.1Cmllt CardBuyers Out side Connecticut:
hours of progr;ammmg tiT1'lf" This 50ftware includes an
editor progr;lm thaI ('ntera tht· programs you wflte. makes

b~:r~rl~~n:~C t~I~~~r;::c::;~:I~~~~:Y~:~
cod" inlo the computer·n-a da ble object code . Theed itor/
asse mble r pl'Ofilram is ava ilablf" I'lthe r in casset te o r a
ROM \-ersion
o Ed itor/AsR mble r (Cassell e vrr~lon ; ,, 'quire s Leve l
" B" and ak (min I of RAM - we slllUlf!'\'l116k "IAWS" 
see above) . .. " ' .1lSplus 52 PU·
o Edi lor/Assembl er tRaM \'f'rsio n ",upphed on an 5100

~t~r~~;Jij~~~,j~~~~ )RAM~~ ~h;"sS;~~~t
I" FLOPPY DISK - A n-m.lrk...bh· " hlllid ing block...
Add our s" floppy disk whfonyuu nf"t'(1f"'1ler oper;ltion.
man!!convenient program storaR'". prrhdp!i a busineu ap
phca hon . and a<:.a'Ssta the Illerally ,hw l....nd s of prog rams
;and p~ram l;anguases avallabl !' todd~ . You.simply plun

}~:r::~~ 2~~:':ac:k s\,,>tl'm - It aa:.epls al

§ ~~:lop~2i~~rric~;d : ~~:~I~iu$s1ii:~'I~ •
o Dlsf~ ri\'e Cabinet &; Powe r Suppl y . .. 169. 95 p1 u~
53Pa" ·
o Drive Cables (set up for two d rl\ 'M) ... S25.00 plus
$1.50 Pa:I.· 0 VISA 0 MAS-reRCARDl Bank No I

~~~:~;~~~;~d~~~~~:~~:~~~~t~r:a~~
that give your Explore r/85 acces~ 10 lhou sand s of e xistinR Acct. No Exp o..l l!· - - -

CPIM·ba~ programs ... $150 00 pos tpa id
NEED A POWER SUPPLY? \.lJnsKfer ou r AP-1. It ca n
supply all the powe r you nf'f"(1 lor a fu lly expa nded Ex· SiRnalurf" _

~~ret~~~ri~iS~~~li;.tl~ :::~~I~i:~~:I'~;:~~r~tl~\

Ob~~\(::wt:r.los:bply kit (8V ~ 'i am p" lln rlr luxf' slN"1 Prinl Name - - - ---------
CAbinet ... $39.115 plus $2 PM •
NEED A TERMINAL? We
offer you cho ices' the least ex·
pen si ve o ne is o u r H e x

: ' K l: ypad/D i ~ play kit lhat d is
I pla ys th e Info r malio n o n a ...
• c;alc u l;ato r. type Ic rel"n . T he

• other choic e is our A SC II ,.,.:.,,~. ======.::======• Keybou d lComput"r Termin al . ••
: kit. lhat r,an beused with l"lther ~

~NETRONICS Research& DevelopmentLtd.•
1i\\)~~~.~.i!~~!!~!~.~.~~~~.~~~.M!tt~~~:.~:.~??~ l

•...........•........................................... ... ,
:FOR ONLY $129.95 Learn Computing:
[From The Ground Up :
: Build a Computer kit that grows l' :
: with you, and can expand to 64k '# :

: RAM, Microso ft BASIC, Text Edl- ~~ :
: tor/Assembler, \\Urd Processor, ~ •
• Flopp y Disks and more. :

EXP~ORER/85 .'. , ",," m L", ·"I E ho ,~,. " " . :
1. Plu~ in N;;'nn i l ~ '" ''''>; ~~f.!~~r/~~~'.':nhl~r j~117~~ or :
Kf'HXKl/Dl..,, /u y :'i A d(1Iwn S100 tKlI l1lr. :
2. Add U-\'{'/ B III /l lm.,-rl III II Add ynu IlWIl nl\IOOlnr- I
Sl()(J I1Jil.. (r m11l1yplnl>; llrr,r J •
:l Add 4k R/\ IIA 7 (j1l}1ll,"/ /r'rmlllll J •------------:it CRT monilor or it TV wl (if )0"00 have an RF modulator). :

o He x Ke ypa d/ Disp lay kr t .. 169.95 plus 52 PAL· ••
o FASTERM - 64 TERMINAL KIT - Featunng it 56 kt! t :
ASC II KeybO,ud , '~8 character se t up per and lower case , I
75 oh m output. 8 bau d rate s 1!X) to 19 200 (s witc h $f'leCl · .
able). RS232 /C or 20 MA o utput . 32 or 64 c harac ter by 16 •
tmetcrrn at s. comp lete .....t h _~ .
De luxe st eer Cabme t and ~ - •
Power Supply . . . . $199.95 •
plus 53pal·
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NTS VlTES YOU TO EXP EM PUTERS,

IGITAL SYSTEMS A E, WITH STATE-O -THE-ART EOU NT
YOU ASSEM KEEl!
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that offers you
training for this booming field with a choice
of 3 production-model micro computers.

We'll explain the principles of trouble
shooting andtesting yourmicrocomputer and,
best of aII, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them,

We
believe
that training
on production
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele
vant. That's why you 'll find such gear in
most of NTS's electronic programs.

For instance, to learn Color TV Ser
vicing you'll build and keep the 25"
(diagonal) NTS/HEATH digital color TV.

In Communications Electronics
(J) you'll be able to assemble and keep
~ yourown NTS/H EATH 2-meter FM
~ transceiver, plus testequipment.
o But no matter which program you
~ choose, NTS's Project Method of instruction
6 helps you quicklyacquire practical know-how.
(5
-c
ex:

78

Send for the full color catalog in the elec
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
. Air Conditioning and Home Appliances. Check

card for more information.
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3. The NTS/Heath HN-89A Microcomputer
features f loppy disk storage, "smart" video
term inal, two Z80 microprocessors, wit h
32K RAM Memory, expandable to 64K on
board . 4 . The NTS/Heath GR 2001 Digital

3. Color TV (25" diagonal) feat ures
special ized AGC-SYNC muting, filtered
co lor and new solid-state high voltage
tri pier rect if ier.

Apt. Cit y _

State _

__NATIONAL
nlE;TECHNICAL
LII;J SCHOOLS '

o Check if interested in G.1. informati on.
o Check if interested ONLY in classroom training in Los Angeles .

Name Age __

Address _

TECHN I CAL~TRAOE TRAtN ING S INCE 1 9 0 5
R esid e n t a n d H orne-Bt.u o v Scho ot s

4000 SO. FIGUEROA ST., LOS ANGELES. CA. 90037

r---------··----··.···----·NATIONAL TECHNICAL SCHOOLS _
4000 South Figueroa Street. Dept 206-062
Los Angeles. Callforma 90037

Please rush FREE color catalog on course checked be low

o MicroComputerS/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV servicing

1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featuring on board

printe r and display-4K RAM
(expandable) . App licat ion Functions:
Central processor-Controll er/M onitor

Development System. 2. "The
NTS/SYM-l Microcomputer" 6502

Based CPU-4K bytes ROM
(expandable)- lK RAM (expandab le) . 51

acti ve 110 lines for versatile interfacin g: disk
drives, ASCII key board s, cassette tape, etc .



COMMUNICATIONS CORNER
A digital-delay system for communications

HERB FRIEDMAN, COMMUNICATIONS EDITOR
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FIG. 3
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In that particular system. the amount
of delay is set at 6.2 seconds for radio

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-setond 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 OfA converter,
eventually producing an analog output
that's an exact replica of the input,
only delayed.

DESTINATION
ORIGIN __

FIG. 1

SATELLITE

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

FIG. 2

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.

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 youl," 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 l)

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 get s
where it's going ahead of the video . be
cause the video travels a longer path .
Let's take a look at Fig. I. 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
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$99 5 WALL
SWITCH MODULE.
Replace existing indoor wall
switc hes with these modules
to control important indoor
and outdoor overhead
lights. Hallway lights. Porch
lights. Flood lights.

Model 6225
Pushbutton Wall Switch

BURGLARY
INSURANCE SALE
SAVE $$ ON BSRSECURITY SYSTEMS.

$99 5 APPUANCE MODULE. Plug-in units
receive signals to turn appliances on and off any
where in the house .

$99 5 LAMP MODULE. Plug-in units receive
signals from Timer or Mini Controller to control lamps
onvwhere in the house .Turn them on, off, dim, or
brighten them. All by remote control.

LEVITON g~~~~~11System ~~~~W~u[E~ X-10at

_

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223·0474
~.. WEST 4SIn STREET, NEW YORK. N Y 10036 21 2·687·2 22 4

e

3-WAY
WALL SWITCH

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

NEW!
NOW AVAILABLE



o~4900
Includ es Shipping

A Portable, Pocket Size
Tone Generator for
Sprint, MCI, and
Computer Accessing.

Write for free catalog of
telephone accessories.

HP-11CNEW . . . .cali us
HP-12C NEW call us
HP-41C Mem Module . .26.00
HP-41CV . . .. 23400
HP-67 . . . .29500
HP-97 570.00
Quad Ram call us
Applicalion Pac call us
HP/83 1670.00

INTREPID $274.00
ClASSIC 12 164.00

HEWLETI-PACKARD

.. s 4200 , TI -59 . . . .$175.00
. Call us TI -55 II . . . . .39.95

. BO 00 Speak &Spell . . . .4995
. . . .155 00 TI Program mer LCD .. .54.95

.. 3900 MBA . . .. .49.95

HP/125 Computer ca li us
HP/37E . . .72.00
HP-33C 85.00
HP-34C . . .115.00
HP-38C . . .114.99
HP-41C Prog 180.00
HP-41C Printer .285.00
HP-41C CRD RDR 16900
HP/85 1990.00

SCM 2200 . . . .$284.00
SCM 2500 294.00

SCM TYPEWRITER SPECIALS

nalilt '", !JltC.
519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144

COMPUTERS

Texas Instruments

All uni ts shipped in original cartons with accessories
according to manufacturer's specif ication. Send
money orders, personal check 2 weeks to clear. In
Illin oi s add 6% sales tax. Add $6.95 minimum ship
ping & handling charges per un it. We ship UPS.
SUbject to availability. Writt en warranty for specifi c
products can be obtained free upon request. Above
pri ces are for mail ord er and prepaid only. Prices and
specif ications subject to change wit hout noti ce. Send
mail orders..

CompleteMicroprocessors line. peripherals & Terminals.
Green 12' Moni tor . .$129.00 SOROCIQ135 .. .795.00
B/W 12" Monilor 109.00 TI-99/4 ..••.. . 340.00
Visicalc 200.00 EpsonMX-BO . . cali us
Microsoft Z/BO 320.00 Color Monitor. . . cali us
IDS PRISM BO ca li us TI-81 0 1395.00
TI-745 . .. . _. . . .1440.00 80 Column 80ard .299.00

Invest. Ana l . .
Accessories .
TI-58C .
PC100C
TI BAil .

"talk-show" applications. A MANUAL
DELA Y co ntro l lets yo u adj us t that to
suit va rious other applicat ions . Th e
proper setting for a 2S0-millisecond de
lay (for sa te llite applica tio ns) is clearly
marked .

Let's ge t back to how that device is
used in radio . At this point you shou ld
be asking how the rad io sta tion gets rid
of an undesirabl e pho ne ca ll. That is
where the dump funct ion co mes in. On
the fro nt pa ne l there is a switch labeled
DUMP whe n pressed it instantl y flushes
the mem ory of all data and sets the de
lay to zero . An internal relay then dis
co nnects the pho ne ca ll.

As the anno unce r, now broadcast
live , talks , the digital-delay line begins
to advance the read po inte r slow ly,
actua lly stre tc hing the waveform. It is
don e so slow ly and efficie ntly that it is
unnoti ceabl e o n speech : only a trained
list en er wo uld detect the change with
music. Afte r about I minute or so-time
that could be filled with a comm ercial
or so me co mme nts from the announce r
-the delay has built bac k to its full 6.2
seco nds, witho ut anyo ne not icing.

Th ere you have it. In case you are
wondering, the sound quality of digitized
audio is ve ry good. Two version s of the
un it are available. One , with a res ponse
of 7500 Hz is for AM or tele phone
applicat ions; the high-fidelity version
has a IS-kH z response . R-E

Now you can have Touch-Tone ' access
capability from almost any phone. Any
where. The Tone Coder:2 will give you
Touch-Tone signall ing for use of many new
computer-based telephone se rvices such as
alternative long distance networks like City
Call, MCI, Execunet , or Sprint; bank-by
phone; central dictation; order entry; ca ll
diverters, line extenders ; and many more.
Ifthe 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 need ed.
• Nothing to install • No monihly Telephone
Company Charges • All Solid-State electronics
• Operates ona standard 9V ballery • Ham radio
repeater access '
"Tou ch-Tone is a registered trademark of AT & T.

COMMUNICATIONS
O Send Check, Mo ney Orde r, Credit Card No. to;

11 EAST37th STREET' NEW YORK. NY 100 16R CALL TOLL FREE: (800) 221-2424 R
IN NE W YO RK CALL COLLECT: (2 12} 7 30-0 2 22NIf not ...tI.fled within two w ee ka, return tor full refund .

E
R

CIRCLE 39 ON FREE INFORMATION CARD
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Free gifts •••
RCA receiving tu bes are a

popular choice of TV service
techn icians. And for good reason:
stellar performance. Get RCA 's
top tube performance and earn an
award from RCA's Gala xy of Gifts
program .

To earn these awards just pur
chase RCA receiving tubes in
required quantities from your par
tic ipating 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
Gala xy of Gifts.
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On Your Calculator! "

University Microfilms
International

300 North Zeeb Road
Dept. P.R.
Ann Arbor, Mi. 48106
U.S.A.

30-32 Mortimer Street
Dept. P.R,
London W1N 7RA
England

-------------------" In Just A Few Days, I'll Show You How To Do

REAL MATH
J

b (f.J

, dl'

a
f 1ZL= l a ll lim oQuick.oGuaranteed.dx II ~ ':fJ oEasy. -Fun, Too!

INTRIGUED BY CALCULATORS? Then you can lems yo u suggest alld it always GIVES ME A THRILL
step up yo ur math skills fast! Use my Ilew method in to see it start out wi th a wild guess alld thell appro,'ch
gu idebook form . It 's ca lled CA LC ULA TO R the limit alld stop."
CA LCULUS. Thi s space-travel spino ff is sure-fire, Professor John A. Ball of Harvard College (aut ho r
so it has a simp le guarantee - just retu rn it for al l of the book A lgorithms for RPN Calcu lators ) writes:
im mediate rejund if I/ou are not astou llded at tl,e "I wis h I had had as goo d a calculus course. "
pro blems yo u're so lv lllg wit h it! Professor H. I. Freedman of the U. of Alberta,

But the point is - you won't wa nt to send it back . S Id I I
For th is is the easiest , fastes t shortcut ever! Th e day writing in oc , II . App . Mat I Rev iew , states:
yo u receive you r co py in the mail yo u'll wa nt to put "There call be 110 quest ion as to the usej ulness of this
it to wo rk . It's that exciting and helpful. book.. .Iots of exercises.. .very clearly wri ttell and

My name is Dr. George McCarty . I teach math at makes fo r easy reading. "
the University of Californ ia .' I wro te this guideboo k Tektronix Engineer Bill Templeton says "CA LCU
to cu t thr ough the confusion . [ guide you wit h LATOR CA LCULUS is the bes t, most clearly wri ttell
exam ples you follow step-by -step on yo ur calcula tor book I have seell for improvillg yo ur math sk ills."
- yo u do simp le exercises - then you solve prac ti- I WANT YOU TO DO THIS, Get my com plete
cal prob lems with real precision! kit , with a T1-35 calculat or , plus its 200 p . Stud ent

POWER M ETHO DS. Need to evaluate functions, a reas. Ma th Boo k, A ND the guideboo k, A LL for $44.95
volumes - solve equa tions - usc curves, trig, polar coor- (for shipping to USA add $2, or $5 by AIR; Foreign
dinates - find limits fo r sequences and series) It's all here! $5, or $10 AIR; in Calif. add $2.70 tax).

If yo u're in the biological, social or physical sciences, If you already ha ve a sc ient if ic ca lcu la to r , yo u
yo u'll be doing Bessel functions. carbo n da ting, C ompertz
growt h curves, half-life, fu tu re va lue, marginal cos ts, can invest in the guidebook, 'CA LCULA TOR
motion, coo ling, probability , pressu re - and plenty more CA LCULUS', for only U.S. $19.95 (to USA or l
(even differential equa tions}, foreign: add $1 for shipping, or $4 by AIR ; in Ca lif. R

Important nu merical techniques ? Th ose algorithm s are add $1.20 ta x). 0

~i~rue~~o&~~~i~~~~ltul~r~ol~e~h~d~x~~~~.~n~~~h~~~t ii~!;a~~~~ As penny w ise Ben Fra nk lin sa id , "An invest- U
funct ions, Newto n's method. pred icto r-correct or. successive ment in know ledge pays the best dividends: ' GET T
sub sti tuti on s, Simpson's method and synthet ic d ivision. STARTED NOW- Tax deduc tible fo r professiona ls. A

LOOK AT W HAT USE RS SAY: Sam uel C. MON EY.BACK GUARANTEEl Send for it to- N

I
McCluney, [r ., of Philade lphia writes: day . Be sure to give me yo ur comp lete mailing ad - 0

"CA LCULA TO R CA LCULUS IS GREAT! For ten dress with your check or money order. If you want M

I
years I have been try ing to get the theory of calculus to charge it (Visa or MCL tell me yo ur card no. and ~
thro ugh Illy head, using hom e-study courses. It w as expodat e. Prom pt -L '--t'J /II'-~. ~ L

I
not until I had you r book that it became clear w hat shipment ~~ ..~ T
the calcu lus w as all ab ou t. Now I can go through the guarallteed. a
other book s and see w hat they are tryin g to do. Wi th Th an k yo u! Ed uCA LC Publication s, Dept. 0 5 0

you r boo k and a calculator tile w ho le idea beco mes In Ca~r(~;~ 'A~gaUnd :tf)~eeh;IIC;:~~~~;~26~~ A

I
clear in a moment, and is a MOST REFRESHING elsewhe re TOLL FREE 24. hour Cre dit Ca rd orde rs: VI
EXPERIENCE. I program so me of the iterative prob - 800-85-1-056 1, Ext. 8-l5: Dept. 0 5------------------------
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GG6908
Ski l '/," Cordless
Reversing Drill
Value: $69.95

GG6909
Waring
10-Spee d Bl ender
Value: $39.95

GG69 t5
Co leman
Gaso line Lantern
Value: $55.00

GG6905
American Tourister
Sport Tote
Value : $57.50

RCA Dist ributor and Spec ia l Products Division , Deptf ord , NJ 08096

nell Receiving
Tubes

GG6907
Skil14" Chain Saw
Value: $223.95

GG6913
Seiko Men 's
Quartz Walch
Value : $135.00

GG6899
Johnson Century
Rod &Reel
Value: $43.00

GG6904
Meco Sizzler
Supreme Gri ll
Value : $63.55

GG6912
War ing Deluxe
12-Speed Mixer
Value: $24.95



A look at data base management
LES SPINDLE"

PAYROLL

~
PAYROLL ~

DATA PROGRAMS

ACC'T'G I---
DATABASE

ACC'T'G ~~ANAGEMENTDATA SYSTEM <,
PROGRAMS

@J INV, f---+-
DATA PROGRAMS

DATABASE FIG. 1

TABLE 1
SOME DBMS PACKAGE OPTIONS

Manufacturer Name of Compatible system( s) Price
package (or range)"

Bottom Shelf Data TRS-80 $75
Box 49104 Manager
Atlanta, GA 30359

Compco Datastar any CP/M-b ased (2.2) $350
8705 N. Port

Washington Rd.
Milwaukee, WI 53217

Condor Computer Corp. Series any CP/M-based (2.2) n/a
3938 Research Park St. 20/DBMS
Ann Arbor, MI 48107

High Tech nology, Inc. Data Base Apple II Plus $100
Box 14665 Manage-
Oklahoma City , OK 73113 ment

System

Microdata Base Systems Data Base Apple II, North Star Horizon , $420
Box 248 Manage- TRS-80, any 2.2 CP/M or
Lafayette, IN 47902 ment OASIS-based

System

Personal Software CCA Data Apple II. TRS-80 $75
1330 Bordeaux Dr. Manage-
Sunnyvale. CA 94086 ment

System

Softwarehou se, Inc. Databank any CP/M 2.2-based $200
695 E. Tenth N.
Logan, UT 84321

n/a - information not available;
check with dealer

' prices are subject to change
- --
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FILE CABINE TS HAVE NOT YET EXACTLY
gone the way of the dinosaur , but their
use as office tool s has certainly been
curtailed by the microcomputer. In the
early days of business microcomp uting,
co nsiderable programm ing skill was
needed to achieve a truly interactive
filing system. Programs for payroll, in
ventory, employee, payables/rece iv
able s, and general ledger were all great
aids in keeping track of office records,
but each was essenti ally 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
req uired.

A recent deve lopment has improved
that situation subs tantially. System de
signers have engineered an advanced
software too l to integrate miscellaneou s
file-manipul at ion activitie s into one
software program: the data-base man
agement sys tem (DBMS).

A DBMS software program goes a
considerable distance beyond the mere
cataloging of variou s information cate
gories-it actually manages and pro
ces ses data interactively among the
various separate files. With the in
stantaneous acq uisition 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 them selves to keep data
current , but couldn 't automatically in
terface with one another' s transactions.
In the DBMS configuration (see Fig. I) ,
all data records are centralized in one
main data base 'that is proce ssed 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 categorie s the
sys tem should include , how the main
category is to be taken down into sub-

'Managing Editor, Interface Age magazine,

unit s, and how the data is to be sorted.
Once the sys tem 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 estab lished. Then fields, which
are sub-divisions within a record, are
defined . The fields and records work
toget her to access any necessary data



VIDE0100
12" Black and White Monitor
• Economical favorite for person al

computing
• Light-weight cabinet wi th built-in

handle.
• 12 MHz band width
• Plug-in compatible with most personal

computers
• 90°deflection for clear, sharp

characters
• 80 x 24 character display

•

ITEM SPECIFICATIONS
CRT 12" diag. gO odefl.

CRT Phosphor P-4

Signal Composite video inpu t

Input Signal 1.0Vp-p, sync negat ive

Input Impedance 75 ohm s

Scan Frequencies Hor izontal: 15600Hz
Vert ical: 50/60H z

Display Size 210 (W) x 158 (H) mm

Deflection Linerity Horizont al: 10% Max.
(refer to EIA bal l Chart and dot
Patt ern.)
Vert ical 8%

Video Response 12MHz (± 6dB)

Resolution Center: 650
Corners: 550

Power Source 120V Ac, 50/60 Hz
Dimensions 11.375" (H) x 16.25" (W) x 11.25 (D)

Weight.. 6.5Kg (14.3 Lbs .) net

I\.
1. CONTRAST 5. VIDEO INPUT
2. POWER·BRIGHT 6. SIGNAUV-SIZE
3_V-HOLD 7. V·L1NElH·WIDTH
4. H·HOLD

Components Express, Inc.
1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972

80 COLUM N APPLE II
CARD $24995

MUFFINFAN
120 VOLTS

*995

"HAVE YOU KISSED

YOUR COMPUTER LATELY"

16 K APPLE II EXPANSION
CARD $7995

TRACTOR
FEED

120 COLUMN· FOR THE
DIABLO PRINTERS- BI·
01RECTIONAL·BUILT
BY RUTISHAUSER

$ 149new

• 300 Oh m to 75 Ohm Adapter
• 750 Ohm to 300 Ohm Adapter
• 60 Feet Coa x Cabl e wi th Connectors
• 3 Feet Coa x Cable with Connectors



is designed with simple verbs as call
words, making the program easy to use
even for a novice. The CREATE com
mand creates and co pies ex isting files,
creates repo rt form files (for outputt ing
records in sta ndard formats). and links
files together for exc hange of informa
tion. Wit h that sys tem. report copies
ca n also be saved for later use . and
ind ex files ca n be created .

The APPEN D co mmand allows ap
pending data to the end of a file or insert
ing dat a to an existing file.

An EDIT mode allows altering of
records and field s, and deletion of
records .

Th e DISPLAY and LIST co mmands al
low ac cess to the record s or fields on the
fo rmat used in the set-ups .

Se veral positioning command s con
trol the manner in which the record
pointer is positioned in the field ; tho se
comma nds will locate the pointe r at the
beginning, at some spec ified position .
or at a position either forward s or back
wards from the given position.

File-manipulation commands (SELECT.
SO RT. etc.) allow for file interaction.
Fi les can be appended to one another
(even files other than dBASE If) , or
the y can be reorganized or interchanged,
if de sired .

Finally , the mem ory-variable com
mands (ACCEPT. WAIT , GET. etc. ) allow
pending or incompl ete inform ation to be
so rted for later use in updat ing the
records.

One feature that makes that program
a particular standout among DBMS
package s is its ability to function
almost as a complete programming
language. Th e various comm ands can
be linked togeth er for more complex
manipulations, allowing versatilit y in
adapting the program to your individua l
needs.

Command programs can be devised
by the sys tem dev eloper. Those pro
grams ca n be stored as comm and files.
Upon crea tion of a menu , the programs
are easily accessible by a simple key
stro ke.

Beyond that , the prog ram is com
patible with ASCII files, and can inter
face with other programs that you might
be using on your sys tem. Existing data
bases ca n be easily added to the DBMS
file without manu ally re-ent ering the
dat a .

As sophistica ted and innovative
DBMS package s such as dBASE II
co ntinue to enter the market , the pro s
pects for efficient operation get con
tinu ally brighter. The DBMS co nce pt
has significa nt ly en hanced data-p ro
cessing techniques where information
must be interacti ve as well as easily re
trieved . Table 1 list s a cross section of
so me of the DBMS packages on the
ma rke t, with co mpatible sys tems indi
ca ted. R-E

one of the most flexible and versatile
DBMS microcomputer programs to be
found .

To use dBASE II , the following co n
figu ration 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-co lumn CRT termi na l. A text printer
isn't required. but comes in hand y
whe n se tti ng up co mmand files.

Up to 65,535 records will fit on eac h
dat a-base file , with 1,000 characters
maximum on ea ch record. Up to 32
field s are allowable per reco rd-with
up to 254 cha rac ters per field.

A ve rsatile assortment of commands

Simpson 467D
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 31f2-digit digital
readout for high accuracy and easy reading

• Differential peak hold-measures peak-to-peak values of com
plex waveforms regardless of polarity-replaces an
oscilloscope in many applications

• Conventional peak hold captures surge currents and voltages
• Pulse detection and continuity modes provide instant

visual/audible tests for shorts, opens and logic levels
• True RMS capability for valid measurements of non-sinusoidal

waveforms over a wide frequency range
• UL Listed per UL-1244 Standard for Safety-Electrical and

Electronic Measuring and Testing Instruments
• Plus 0.1 % DC V accuracy, low power ohms, diode test , full line

of optional accessories, choice of Blue or Black case $257
Another in a constantly growing line of UL Listed products from Simpson.
See your local electronics/electrical distributor or write for free booklet,

" Straight Talk About UL Listed Test Instruments."

SIMPSON ELECTRIC COMPANY
A Katy Indust ries SUbsidiary
853 Dundee Avenue, Elgin, IL 60120
(312) 697-2260' Tele x 72-2416 • Cable SIMELCO
Canada: Bach-Simpson Ltd ., London , Ontario
England: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall

according to the requested user in
formation .

A sort function can also be set up in
seve ra l different ways, based on your
requirements . For instance , you may
want an alphabetical listing by name.
By ke ying in the command for a par
ticul ar "sort" routine, you can have an
instant printout of the necessary dat a,
so rted to your specifica tions .

There are a number of DBMS pro
grams , of varying quality , on the mar
ket. To illustrate how a typical syste m
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
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CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $550 per each insertion.
• Reaches 220,500 readers.
• Fast reader service cycle .
• Short lead time for the placement of

ads .
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num
ber of pages available. Mail materials
to : mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York , NY
10003.

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 Mil , wide range
of power supply 4.5 to 30 VDC, Hi, Lo,
OpenlBad , 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 ou r other prod
ucts. Masco Electronics, P.O. Box 45922,
Los Angeles, Calif. 90045, (Check, MIO,
VISA, and MIC are accepted.)

CIRCLE 51 ON FREE INFORMATION CARD

AMATEUR MICROWAVE RECEIVER SYS
TEM 36" Parabolic antenna, receives 2.1
2.5 GHz with over 55 db system gain ,
$199.95. REPAIR, we repair all makes of
communications equipment, including
amateur microwave. Large line of elec
troni c kits and parts. Send $2.00 for cata
log , refundable on first purchase. VISA &
MASTERCARD ACCEPTED. SRS PO BOX
50, East Detroit, MI 48021 (313) 791-5551.

CIRCLE 55 ON FREE INFORMATION CARD

New O.~
~O Amp

AMATEUR MICROWAVE RECEIVER SYS
TEM (pictured) provides wide-band, high
gain reception of amateur television trans
missions from 2.1 GHz to 2.6 GHz. View
on your television. Order MA1: $169.95.
MICROWAVE TELEVISION EDUCATION
MANUAL includes detailed microwave
downconvertsr, 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.
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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 righ t down to
the ground t ip. Super-Slim valox probe
bodies and 5 foot supertlex leads. All
parts are replaceable! $9.95 + $3.50 han
dling. Add CALIF. or WASH. tax. VisaI
Mastercharge accepted. Huntron Instru
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.
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YES, 300 Watts RMS... build th is " 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
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NEW UNGAR SYSTEM 9100...gives you a
lower cost alternative for many applica
tions requiring operator adjustable tem
perature control! • New, THERMo-DURI(;@>
heater element. Non-magnetic tempera
ture control. Fully grounded tip. Wide
selection of interchangeable tips. Opera
tor-adjustable over a wide temperature
range of 400"F - 800"F• Micro-Size handle,
cool operation • U.L. Listed. Suggested
Resale $91.00. Available through your
Ungar distributor or contact Ungar Divi
sion of Eldon Industries, Inc., P.O. Box
6005, Compton, CA 90220 , (213) n4-5950,
(800) 421-1538.
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CAPACITANCE SUBSTITUTION unit is no
bigger than your hand , yet has a s-oecade
capacitance range. Now you can substitute
capacitance at the f lick 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.-Phlpps
& Bird, Inc. , Box 27324, Richmond, VA
23261, (804) 264-7590.
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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
91~3 (213) 361-4694.
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SERVICE CLINIC
Troubleshooting sync circuits

JACK CARR, SERVICE EDITOR

•

ground. The charge-discha rge 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 vertic al 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 doe sn'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
cau sed by the oscillato r circuit or the
sync circuit ?" If you have a full raster
in both directions that respond s 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 inpu t 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 , tum the set off and check
the shunt capacito rs for leakage and
the value of the series resistor. Also
check the vertical output stage. You

VERTICAL
R SYNC ON LYL Vi' I~~

r VERTICALSYNC I
r-: :OMPOSITE~SYNC

HORIZSYNC'/ \

FIG. 1

FROM SYNC
SEPARATO RICLIPPER~

HORIZ
SYNC

ONLY Te
TO
AFC

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
fuzz y bar is the horizontal sync, and
the pips are the vertical sync . In tube
type set s, 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 thanit 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 bypas s
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

EVER SINCE THE DAYS OF TH OSE 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
modem 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 nece ssary to stabilize a TV picture .
One is called the horizontal sync pulse
and it is used to stabilize each line of the
ras ter. 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
field s per frame . Each vertical sync
pulse intiates the scanning of each of
tho se 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 ca lled
the composite sync . It is broadc ast
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 the y don 't
show up in the picture .

In practically all TV sets, the sync
signa l is sepa rated from the composite
video signal after the video detector.
(One old chassis picked it off at the 3rd
IF stage and fed it to a sync-sound de
tector. That circuit arrangement has
disappeared.) A sample of the com
posite video signal is taken from the
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may find that the last capaci tor in the
feedback loop that goes from the out
put of the vertica l output stage back to
the input is leaky. That can upset the
bia s on the vertical oscillator and cause
it to act as if the sy nc were missing!
There will usually be at least one other
coupling capacitor between the inte
grator output and oscillator input ;
make sure that it isn 't leaky as well.

Horizontal-sync problems are simpler.
If you see a picture that floats from
side to side, you've lost all horizontal
sy nc (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-bo ard con
ductors between the sync- separato r
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 vert ical sync will be the first
to show it. Look for problems in the
sync-separa tor circuit that could reduce
gain-a weak tube, a bad resistor , a
leak y tran sistor, 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
miss ing, you' ll lose all of your sync.

So me sync prob lems can come from
other stages. For example, an AGC
problem can cause sync-signal com
press ion. Sco pe the video signal at the
outp ut of the video detector to make
sure that you have the normal 75:25
rat io 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 j itter. Jitte r
is usually due to incorrect biasing of
the sync-separator. One cas e of seve re
horizontal jitter was finally caught by
scoping the horizontal sync pulse; in
stead of a sharp peak, it had a distinct
" saddl eback" or dual hump! That
turned out to be caused by an open by
pass ca pacitor: the horizont al osc illator
was tr iggering first on one peak and
then on the other.

Whenever you get a case of sync
troubl e, 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 cou ld be bad. R-E

SERVICE
QUESTIONS

FLUTIERING PICTURE
This Zenit h 25EC58 had a pulsating

or fluttering picture when the bright
ness was turned down to the proper
level. Tr ied many things, then I sat
dow n and wrote you. After receiving
your reply, I sta rted to take readings
aro und the power supply. Sure enough,
it would not tum on; I forgot to tell you
that I had intermitt ent tum-on problems
with this set. Pulled the plug to the triac ,
and jumpered it to tum on the set.
Came on very nicely, with no flutte r. 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-i solator
that it used as a switch- that was the

CIRCLE 20 ON FREE INFORMATION CARD

'-c
z
m

91

ranges (SP-142 and SP -144);
Diode protected meter move
ment; Special SO rnA range;

Temperature range (SP-144);
Only 4%" H X 3\12" W X I%" D.

Ranges: SP-140, 0-2.5/10/SO/
250/1000 DC Volts. 0-10/50/
2SO/500/1000 AC Volts. 0-.05/

25/5OmA. 4011 mid-scale (x I.
x 10)40 K11FS. -20 to +62
db; SP-142, 0-2.5/10/50/250
DC Volts. 0-10/50/250/500/

1000ACVolts. 0-.05/25/50mA.
2511 mid -scale. (x l , x 10. x
IK)2M11FS. -20 to +62 db;

SP-144,0-2.5/10/50/250/
1000DC Volts . 0-10/50/250/

500/1000 AC Volts . 0-.05/25/
250 rnA. 4011 mid-scale (xl .

x 1(0)4OOK!1FS.- 20"to +3OO"F
Temp.. -20 to + 62 db.

RIES

UMEN,.S INC.
Ie Advantage.

Toll-Free (N.Y.. Hawaii. Alaska call collect 516-231-7050)

HO '82 BOOTH #2530"

THE AWS 14
Every day. hundreds of thousands
of AWS 140 Series Pocket-Size
Mu lti-Meters are being relied
upon for accurate electrical
measurements. And it's no
surprise. Year after year.
these three compact. rug
ged and easy to use meters
have been proving them
selves on all types of elec
trical testing jobs. Their
small size. big features
and wide variety of ranges
have made the AWS 140
Series the professionals
first choice. Features in
clude: High sensitivity and
maintained accuracy; Easy
to-read 2 and 3 color scales;
Separate arc for lOVAC
range; Fuse protected Ohm



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 term inology in the
microcomputer field,
order your copy of Sams
desk top encyclopedia,
the MICROCOMPUTER
DICTIONARY by Charles J .
SippI. 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.

r--------------,
I iii] SAMS
I ~BOOKSI ,.
I Mai l to : Howard W. Sams & Co" Inc., 4300

I
West 62nd St. P.O. Box 7092, Ind ianapo lis, IN
46206.

I CRASH COUR SE IN Qua nt ity

I M ICROCOM PUTER5, No , 2 1634 S19.95
MI CROCOMPUTE R DICTIONARY,I No .2 1696 S15.9 5 --

I
Set of bot h books, No . 2 1963 S29 .95 __

A mount of Orde r $__

I A dd loc al sales ta x w her e app licabl e S2JjQ
Add Hand ling Costs S_ ' _

I 0 Check 0 Mone yT3~d~~mOu~lts~f Orde r s__
I M ast erCard (Interbank No. _I A ccount No . _

(/) Expirat io n Dat e _

g I Fu ll paym ent by check, money o rder, o r ch a rge ca rd

O
z I m ust accom pany yo u r o rd er.

Nam e (p rint) _

.....
0: I 5ig natu r e _

Add ress, _

~ I City 5tate Zip__

W
-I I Call 800- 428-36 96 toll-free, or 31 7-298-5566 fo r the

nam e of yo ur loc al Sams Boo k out let or t o o rder by, I ph on e (give Sams Ope rator the co de number In t he
Q b ox bel ow) . Offer g o od In USA o n ly a nd exp i re s
o I 9 /30 / 8 2 Pric e s su bject t o cha nge wi t ho u t
ri L~c~ I AD1 91.!..J
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source of the problem. Everything
worked fine after I replaced that unit.
Geo rge Dyer. Yucaipa , CA

LOSS OF HEIGHT
I've only got Y4 of a raster, vertically,

on this Motoroia TS-584.The vertical hold
control works fine, and everything in the
output circuit seems to be fine. Can you
heip?-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.O.,
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 properl y. That hap
pen s more often than you might think .

The problem. however, may be with
your set. I see that this one has an " in
jection-lock" type of 3.58-MHz oscilla
tor. Actuall y, what it does is to gate out
the burst itself, amplify and filter it
through the cyrstal , and then amplify it
again to get the reference oscillator sig
nal. Try a new crystal-but those are
special. so do not use a stock type.

LOW HIGH-VOLTAGE
I've got a problem with low high-voltage

on this Magnavox T-919. I get only about
15 kilovolts, even with the 6BK4's plate
capacitor pulled off. The boost is +800
volts, and the boosted boost is +1200
volts. A Magnavox technician said that the
cause is a bad flyback, but you've always
said that if the boost and B++ are up,
then the f1yback 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 aile of those is normal. the flyback
and its associated circuitry should be
fine . You' ve already checked quite a
bit. but try this. Read the focus volt
age . If it is very low or missing, it can
upset the high voltage. That should be
about 5 kilovolts. give or take a few
hundred volts. The cause of problems

Electronic Troubleshooting

WINNER

Hickok's MX333 with
VARI-PITCH® and LOGI-TRAK ®

Instantaneous VARI-PITCH speeds:

• Voltage tracing

• Troubleshooting in hard-to
reach locations

• Tuning type adjustments

• Resistance checks

• Digital logic troubleshooting

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

LO G 1-T RA K replaces the best
100MHz logic probes and offers:

• Eyes on the probe tip, HI/LO
indication

• Instant identification of margi
nal states and fault conditions

.100MHz response

.5n sec pulse detection

LISTEN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Trial.

THE HICKOK ELECTRICAL INSTRUMENTCO.
10514 Dupont Avenue. Cleveland. Ohio 44108
[216J 541 -8060
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1821 7 PARTHENIA ST . NORTHRIDGE, CA 91325
(213) 993-1202
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BLACK SCREEN

If you run into a dark-screen proble m
in a San yo 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 l500-ohm. Yl-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.
Rep lace that resistor and everything
shou ld be as good as new. R-E

value and R259 had gone down in
value. Replaci ng those cleared up all of
the prob lems : thanks!-H .A. Balti
more, MD

YOUR
TOOLS FOR
TOMORROW'S
TECHNOLOGY

AVAILABLEAT YOUR DISTRIBUTOR

ADVANCEDTM
TOOL
TECHNOLOGY inc .

VERTICAL LINES

I wrote you about a pro blem I was
having with a Sylvania D-12 chassis.
You gave me several suggestions. in
cluding checki ng all of the DC voltages
aro und the 6BL8 tube in the horizo ntal
regulator stage. Checked several othe r
things first, then turned to that tube.
Found that the DC voltages were off.
Tu rns out that RI 14 had gone up in

tube. I cou ld not help, but he wrote
back to tell me that he found a source .
It is Transleteronic, 1365 39th Stree t.
Brooklyn. NY 11218. Those tubes are
new and carry the Sylvania brand .

BLUE PROBLEM
I wrote you about a sync problem I was

having in this Magnavox T-920. You said it
was the finer, and you were right. But now
I have a convergence problem in the
same set-the blue convergence doesn't
have enough range and I can't get the
blue line down far enough. Any ideas on
this one?-5.A., Salamanca , NY

Well , if you can't get the line down
far enough, try getting the line stra ight
using the dynamic co ntrols. If you can,
all you need do is move it down with
the blue vert ical sta tic-magnet .

TUBE REPLACEMENT

I need a substitute or replacement for a
25HX5 tube. They were used by Panasonic
as vertical amplifiers in the late 60's. Can't
find the listing anywhere!-P.L.S., New
Paltz, NY

Interestingly enough. the answer to
your .question came in the same batch
of lette rs. Mike Danish of Mike's TV
in MD had asked me abo ut the same

THANKS!
In the Novem ber 1981 issue of Radio

Electronics, I ran a question from a
reader wanting a 6HU8 tube. I couldn 't
help him, but there were a lot of you
out there who could. In fact. so many
have writt en in that I ca n' t possibly
answ er them all. I' ve passed the in
formation on to the reader. and would
jus t like to say " thanks" to all of you
who took the time to help .

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. I suspected
the AGC, but everything there seems to
check out.--J.F., Cincinnati, OH

That certainly so unds 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 AGe. (If it does, at least you've
eliminated that and the IF as the source
of your problem s.)

The problem has all of the char
acteristics of a bad resistor; one that
starts out at about the proper value and
slow ly change s as the set warms up.
He ating 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 tempe rature.

here is a bad focus rectifier. If the focus
is fine , try runn ing the set for a while,
then tum it off and quickly pull the 3A3
tube. If the tube is quite cool, it may
not be getti ng eno ugh heater voltage.
pe rhap s due to a dirty contact in the
soc ket, bad series resistor. etc. That
could also cut the high-voltage.
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ject rate) ; inherent overload protection
without fuses or circuit-breakers, and
high efficien cy . 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 " Ill uminator"
model TAK-10L, features a 5000-hour, 0.5
candlepower , 12-volt DC incandescent
lamp install ed in the clear molded base ,
thus illuminating the exclusive hollow coil
form. The lamp is functional as well as
decorat ive in th at it w ill fail to light unless

SPEAKERS, model JansZen Z-1, feature
un iform spectral energy density (total
dispersion) ; bi-radiatinq support of re
verberant fi eld ; new low-mass electro
static diaphragm; failure-f ree electrostatic
element (n ine-thousands of 1% field-re-
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for individual fi t. The model TR-50IVOX
(includ ing VOX control) is priced at
$396.75. Without VOX (push-to-talk opera
tion only), the price is $297.0Q-R. Colum
bia Products Co. , lnc., 2008 St. Johns Ave.,
Highland Par k, IL 60035.

For more detai Is use the free information card
inside the back cover.

In addition to the standard F/8 ips
speed, the Dual 844 provided 3314 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.
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NEW PRODUCTS

INTERCOM HEADPHONES, model TR 50/
VOX, are voice-actuated , and pro / ide
" hands free" 2-way FM communications,
without wires, to any number of similar
headphones within a 150-yard rang e.

The model TR-50IVO X headphones are
FCC-certif ied 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-in ch receiving antenna. A sensiti ve
squelch circuit dr ives the receiver into
" quieti ng" during times of no transmis
sion. Each operator hears his or her own
side tone as an ind icato r that transmission
is ta king place . Soft, foam-filled vinyl ear
cushions surround the ear without pres
sure , and th ere is complete adjustabi li ty

CASSETTE DECK, Dual 844, has a di
rect load-and-lock system th at elimi
nates the door between the user and the
cassette compartment. The cassette
is slipped directly in place, where it is
locked in perfect alignment with the tape
heads. The cassette can just as easily be
removed at any time, even when the tape
is in motion. Photo-electric infra-red
beams in the cassette compartment
stop the transport when interrupted.

Only the RECORD button need be pressed
to set the record mode. Accidental re
cording is prevented by simultaneous
and automatic activation of PAUSE. Sepa
rate record and playback heads provide
'optimum gaps for each mode and allow
for source/tape monitoring. The heads
are mounted in a combined housing to
maintain perfect alignment and azimuth .
Dolby B and Dolby C noise-reduction
systems function in both record and play
back. Electronic fade/edit allows un
wanted portions of recorded material to
be faded out while being monitored in the
playback mode.

I..-E:Ieciii.V Elect ra Ca mpan)' Internat ional BUSiness Offic e
DIVISIo n 01Ma sco Corp or tro.ana SUIte 102. 1828 SWIft
300East County Lin e Road North Kansas City . Missou ri 64116
CumOerland tno .ane 46229 c 1961 Masco Co rp 01 lnman a

The Bearcaf 100.
Nowl The one scanner you've

always wanted-a no-crystal, fully
synthes ized hand-held scanner.
The incredible, new Bearcat 100.

Push button controls tune in all
police calls , fir e 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 ern and 2
meter amateur bands. Automatic
and manual search, lockout, scan
delay. Direct channe l 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.

Introducing
the first no-crystal
hand-held scanner.
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Keithley handheld DM!v1s 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.

which plug into sockets on the contro ller .
The system diskette inc ludes uti l ities and
a library of 20 system commands. The sys
tem communicates d irectly w ith an AIM
Monitor, Editor, BASIC, or ot her AIM pro
gram through user 's I/O , and F1 and F2
keys.

The MFDdrive systems sta rt at $599.95.
There is also an adapter, model M-65/

50, which permits expa nsion of an AIM-65 ,
KIM, or SYM with proven System-50 mod
ules. The model M-65/50 Interface is
pri ced at $49.85.-Percom Data Company ,
211 N. Kirby, Garland , TX 750412.

MULT1METER, the Steine l Digi- Check, is a
precision, 3V:z-digit hand- held probe multi 
meter that uses two probe ti ps intercon
nected by a 1-meter long cable. the probes,

ADVANC£ IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM
KEITHLEY
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65 expansio n 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 inc luded in the ROM's,

the antenna is grounded properly for op
timum performance.

The model TAK-10 L also introduces
Cle ar-Flex (RG58-AU) clear coax cab le. In
cluded are 18 feet of the cab le with an
in- l ine coa x con nector. An add itional lamp
circu it lead pro vides for easy hook-up to a
vehicl e's tail ligh t or runn ing lights ; thus,
the " Il luminator" lights up only when the
vehi cl e l ights are on.

'c
z
m

Model 130: Keithley user
research led to unique DM!v1
designs. Easy to read LCOs, largest
DM!v1 displays on the market.

Model 135: First 41/ 2-digi t
handheld DM!v1, ideal for
analytical /bio-medical service, l OA
range standard on all Keithley
handhelds.

Model 131: 5139.00
Model 135: 5235.00

Model U8: 5139.00
Model 130: 5124.00

Model 131: 0.25% accuracy
added to the easiest to use handheld
DM!v1. Color-coded front panels for
maximum clarity, minimum
confusion.

Model 128: Beeper DM!v1
designed to meet the tough specifi
cations of a major computer
manufacturer. See/hear display
includes over /under arrow and
on /off beeper.

A full line of accessories expands these values even further.

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223·0474
54 WEST . 5 th STREET, NEW YORK, N Y 100 36 21 2·68 7·2224
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TELEPHONE SILENCER, the Silencer
Co rd, is a plug -in phone cord with a handy
switch that prevents the phone from ring 
ing when you 're tak ing a nap or doing any-

Th e model TAK-10L has a suggested re
ta il pr ice of $54.95, co mplete with mount
ing hardware.-Ar mstrong Industries, Di
v is ion of MCS, Inc., PO Box 237, Watseka,
IL 60970.
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th ing else at which yo u do n't wan t to be
d istu rbed. The Si lencer Cord come s in 7,
14, and 25-foot leng ths, and retails be
tw een $7.00 and $9.00.- Zoo m Telephon
ics, 122 Bo wd oin St reet , Boston, MA
02108.

MINI-DISK STORAGE SYSTEMS, calle d
MFD systems, are des igned for the AIM-
65, KIM , and SYM computers. Forty- and
eiq hty -t rack models are availab le in both
standard and flippy-drive versions. (With
a f lippy drive, data can be stored on the
back side of a diskette by flippi ng the
diskette.)

The MFD systems are avai lab le in 1-,2-,
and 3-d rive un its. A system inc ludes a
di sk-controlle r c irc uit card, a disk-oper
at ing syste m (DOS), an interconn ect ing
cable, user's man ual, and the dr ives. Two
control le rs are availab le; one for the AIM-
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DEGREE

HOME
STUDY

~\/~FREE
~ -
;f~~flil
I1
I t L.E.D.s
u ij A $2.00 VALUE

You can now receive ten prime T-13f4 or
T-1 red LEOsabsolutely free. It isourwayof
introducing you to the quality parts we of-

f'epo,"~ ~p' REOO'
Redmond, WA 98052

Yes, Please send me 10 Free LEOs, plus
your brochures on additional products
available. I prefer O T-1 O T-13f4.

NAME _

ADDRESS _

CITY ST ZIP _ _

PleaseInclude $1.00 to help coverpostageand
handling.

N o commuting to cl ass. Study at your
own pace, while continuing your present
j ob . L earn from easy- to-unders tand les
sons, w ith help from your home-study
instructors whenever you need i t.

In the Grantham elect r onics program,
you fir st earn your A.S.E.T. degre e, and
then your B.S.E,T, These degrees are ac
credited by the Accrediting Commission
of the N at i onal Home Study C ouncil.

Our f ree bulletin gives fu ll details of
the h om e-study p rogram, the degre es
aw ar ded, and the requirements for each

degree . Write for Bulletin R-82.

Grantham College of Eng ineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

COLLEGE DEGREE
in your Electronics Career through
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Put Professional Knowledge and a

1!1I!I/IF
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which are slightl y longer than conven
tional test probes, contain the liqu id-erystal
d isplay range and function-selec tor slide
swi tches, NiCad batteries, and an integral
ba ttery cha rger. No ot her cables, clips , or
test leads are needed. The d ispl ay probe is
approximately 7.3 x 1.75 x .68 inches,
whi le the battery -containing probe is ap
proximate ly 5.4 x 1.3 x .64 inc hes ; total
weight is 9 ounces.
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Technical featu res include 5 AC and DC
vo ltage ranges fro m 200 mil livol ts to 500
vo lts full scal e, w ith an accuracy of
± 0.3% for DC and ::t1% for AC. Resistan ce
is measured in six ranges from 200 ohm s
to 20 megohms, full scale , with a measure
ment accuracy of ± 0.5%. All ranges are
fulIy protected against ove rload . The
Ste ine l Digi-Check is priced at $169.00
(meter on ly) ; t he carrying case is $10.00.
Energy Electronic Products Corporation,
5441 W. 104th Street. Los Ange les, CA
90045 .

VHF CONVERTERS, model V5736 (shown)
and model V5836 enable VCR own ers to
record VHF, UHF, cab le, or pay-TV while
watching in any oth er mode at the same
t ime. 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 fo r el iminating inter-

ference and minimizing drif t. Both con 
verters can be used wi th Beta and VHS
type recorders, and confo rm to all cable
and broadcast-TV standards for per
fo rmance and safety of equ ipment. Both
are compact and sel f-con ta ined.

The model V57376, standard, is priced at
$59.95; th e model V5836, heavy-du ty.
costs $69.95.- BP Electronics, 855 Conk
lin Street. Farmingdale, NY 11735.

NIPPERS, model 2131 and model 2132,
feature an adjustable pivot ; black oxidi zed
jaws (non reflective) ; high -grad e, case
hardened steel (to a Roc kwell -64 hard -

o Send Free Cata log Only

1230S. Priest Drive, Tempe, AZ 85281
(602) 968·6241

FREE CATALOG
144-pages of hard-to-find
precision tools. Also includes
standardand special tool kits
for electronic servicing plus
supporting test equipment.
Coming this Fall. Reserve
your copy now!

JENSEN 'roots INC.

Please indicate method of payment:

o Check or Money Order 0 Mastercard
o VISAIBankAme rica rd 0 American Express

Credit Card No.

Name _

Signature _

Address _

• 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 Fluke8021 B Meter @ $149.00

_ 317B221 Fluke8022B Meter @ $139.00

_ 317B121 Fluke 8020B Meter @ $189.00

_ 317B321 Fluke8024B Meter @ $239.00

Telephone _

City _

State Zip _

Company _

Exp. Date IL --J
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'-cz
mZip _

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

City State _

CL-724A

Address _

Name _

Send to: Heath Co., Dept. 020-902
Benton Harbor, MI 49022

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

....

C:===============.J ~
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The model 2131 is a side cutter with
outer edge bevel; the model 2132is a close
cutter with inside bevel only. Each is priced
at $12.50 and has a lifet ime guarantee.
The Shields Corporation, 3000 Dundee
Rd., Suite 420, Northbrook, IL 60062.

VIDEOCASSETTE RECORDER, the Beta
max SL-2S0'o, includes the model RMT
312 Remote Commander, and is designed
to meet five primary requirements : high
quality reproduction of both video and
audio signals ; greater precision at a variety
of speeds (Beta I and Beta II); non-visual
tape indexing and retrieving features ;
professional editing capability, and hi-fi
component styl ing.
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Other features of the Betamax SL-2Soo
include front loading ; BetaScan II high
speed picture search ; new Swing-Search
multi-speed bi-directional playback; freeze
frame capabil ity wi th " noiseless" clear
picture; electronic tab-marker indexing
system for random access to as many as
nine selectable positions on any recorded
tape , and prog rammable two-week timer
with " conversat ion-style" setting se
quence. For home-mov ie buffs, the Beta
max SL-2S00 incorporates its own fittings
and power supply fo r use with video
cameras such as the Sony model HVC
2200.

The wireless remote control allows

ness) along the enti re cutting surface;
replacable springs; replacable lead
catchers for safety, and red polypropylene
handles for a firm and comfortable grip.
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Vital protection
for PC Boards

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
desolderi ng and soldering irons , kits
and equipment-or write us today.

32-pages of test instruments - from the
latest digital mullimeters to the famous
EICO scopes. Security systems. Auto
motive and hobbyist products. Ki ts and
ass embled. EICO quality. EICO value.
For FREE catalog, check reade r serv ice
card or send 50t for f irst class mail.

~ 108 New South Road
Hlcksville......Y.11801

Be safe. Oesolder PC components
with Endeco irons . Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and co ol
both PC board and component
without damage.

These PC co mpo nents replaced fast
with Endeco desolder ing or solder
ing too ls.

-YOURS FREE.

Enterprise Development Corp.
5127 East 65th Street
Ind ianapolis. IN 46220
Phone: (317) 251-1231

The world 01
. electronics
gee-..,iz.ardry
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D..:azIAlt'l<now an ohm from a volt, Craig
Anderto ' y revised and expanded book 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 w ithout creating noise, signa l loss,
bandwidth compression or any of the other problems
common to Interconnecting effects from different
manufacturers. There's even a complete chapter on
how to modify and combine effects to produce your
own custom pedal board .

Low cost project kits available from PAIA help make
even your first ex posure to electronics a pleasant,
nassre-tree experience and tha nks to the sound sheet
demo record bound into the book you know just how
the completed device will sound before you even start.

CHARGE TO VISA OR MC TOLL- FREE
1-800 -654 -8657 9AM t0 5PM CST MON' FRI

DIRECTINQUIRIES TO:

IIIUAElectronics! Inc.
1020W. Wilsh ire Blvd ., Oklahoma City, OK 73116 · (.405)U3·9626

1- - - - - - - - - - I IRUSHMY COPYOF"ELECTRONIC PROJECTS FOR •

I MUSICIANS",514.95 plus $1 postage enclosed. I
I ISENDFREECATALOG OFOTHER PAIAPRODUCTS.

I name I
I address I
I city state __z;p I
I "Electronics, Inc. I
Dept.6R, 1020W. Wilshire Blvd.,Oklahoma City, OK 73116
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armchair command of all key functions,
including power on/off, channel change,
record start/stop, and others. Optional
accessories include the new model AG
400 Betastack autochanger that permits
automatic recording of 20 hours on four
Beta videocassettes. The Betamax 5L-2500
has a suggested retail price of $1500.00
SOny Consumer Products Company,
Sony Corporation of America, 9 West 57th
Street, New York, NY 10019.

INTEGRATED STEREO SYSTEM, the Beo
center 7000, is computer-controlled and
combines the primary components of a
complete system in a single unit that fits
easily into a limited space. It includes a
stereo FM receiver, cassette recorder,
radial-arm turntable, loudspeaker system,
and remote-control module.

The Beocenter 7()()(J 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 anyone 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 sw itched off when
another source is selected.

The Beocenter 7()()(J 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 $2100.0o-Bang
& Olufsen of America, Inc., 515 Busse
Road, Elk Grove Village, IL 60007. R-E

2300 MHZ MICROWAVE
QUALITY KITS

THAT PERFORM!

R. L. DRAKE COMPANY
540RichardStreet, Miamisburg, Ohio 45342

Simple and easy tooperale.The Drake DM2350 Digital Mulllmeter automallcally
melSures your selecled lunctlons in up10 5 ranges, al the louch ola bunon.
Drake's Digital Mulllmeter will nol overload circuits and DC accuracy Is0.8%01
reading ± 0.2% 01 lull scale. Aconllnulty test sounds a signal when circuit
reslslance Is 1m Ihan 20ohms. The liquid crystal display and Ihree step
pnlecllon lealure with auto-zeroing, polarity Indication and over-range
warning signal make It Ideal lor servicemen or hobbyists.

The Drake Digital Muilimeler Issold complete withballerles Ibanery liIeIs
gnater Ihan 300hrs.I, probes, 20 amp currenl shunt spare luse, and solt
carrying case lor only $95.95.

Add $2.50 shipping and handling per order. Sendcheck with order and
provide street address for UPS shipment. Ohioresidents add Sales Tax.

I mB In Ohio, or for Credit-Cardbuyers
~ I· I information call: may call toll free

• 1-513-866-2421 1·800-543-5612

.~

•
InfonnatIon & VAJOC A1ea

703 2S2981
Orders Only

800 368·3028

SMP
Superior Microwave Products, Inc.

P.O. Box 1241
Vienna, Va. 22180

WE PAY ALL SHIPPING CHARGES
DISCOUNTS ON ORDERS OVER $100.00

SEND SASE FOR COMPLETE LINE OF KITS.

UCC-1 DOWNCONVERTER KIT $35.00
Includes quality PC board, NE02137 xstrs, mold
ed coils, all PC board parts,.141 seml-rlqid 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 lirst
time builder.
SMC·2 DELUXE DOWNCONVERTER KIT $SO.OO
The SMe-l with NE64535high gain RF transistor

TU-8 DELUXE POWER SUPPLY KIT $39.95
Quality case and smooth tuning MIL spec. pot.
Complete with 2ft. cable & matching xfmr. Other
power supply kits from $27.95.

RFA·1 2-5TAGESELECTIVE PREAMP S3Q.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 adjustab le mounting bra 
cket! (Threaded rod not included).
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played as a l-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
comers on the display.

<c
z
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765.00 690.00

699.00 630.00

1-9 10 up
Ea. Ea.

$649.00 $585.00

20 MHz DUAL TRACE
OSCILLOSCOPE

The FEATURES
you want in a

MODEL 6020

MS-6020
Described

MS-6021
with Delay
Sweep

MS-6120
with Built-in
3% DMM

DC-20 MHz dual trace @ 5mV to
10VlDiv on 11 ranges. Operating
modes Ch 1, Ch 2, dual, add, sub.,
chop, X-Y. Sweep Time 0.5 f.lsec to
0.5 sec/Div on 19 ranges plus X5
mag. 5 trigger selections; 3 filters;
auto free run; TV-VlH. 5W' rect.
CRT with internal graticle and 2kV
acceleration . TIL 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.

At PRICES you
can AFFORD!

Available at selected distributors
or write/phone:

NORTH ~SOAR1
AMERICAN ~corporeuionJ

1126 Cornell Avenue
Cherry Hill , NJ 08002
Tel. (609) 488-1060

usa 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, usa is
there showing civilian concern.

Support usa through the United
Way, aCFC, or local usa earn
pa ign.

•~ servi"9 your

~
.,,(~ country In a lonely
~ \V') place and feeling

forgotten.

IIu gH t 1;;7;2291I[J ~ !!~:
I I
I -

Some final advice
Here are a few additional tips that

can help you to get more out of your
calib rator.

Perform the initial calibration using
the best meter you find! Also, after the
calibration. measure all the resistances
and voltage s. Prepare a chart, and paste
it inside the lid of the calibrator. Use
tho se value s when calibrating other
equipment.

Always use top-quality leads when
calibrating other meters. Cheap ones .
or bad ones. can introduce resistance
errors.

If the pocket calibrator has been un
used for a while, check the battery volt
age before using it. It's emba rrassing to
calibrate an instrument with a calibra
tor that' s in error due to weak batterie s!

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

continued from page 53

Multimeters are calibrated in much
the same way as straight voltmeters. Re
ga rdless of instrument. you should al
ways ca librate it for DC volts first. Then
you ca n set the multimeter to AC VOLTS
and to the t VOLT range for AC calibra
tion. Use the calibrator's IV AC SINE
jack. Don't use the IO-volt square-wave
output-some meters react differently
to a square-wave input.

The resistance ranges can be cali
brated next. Switch S2 to the OHMS posi
tion, and plug in the test leads as re
quired to get II 1.1ohms. and the decade
va lues from IK through 1megohms. Re
member that you get IK by using the
IV/tK and O.IV/II I njacks and 10K by
using the IOV/IOK and IV/IK 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 mete r 's serv ice manual for helpful
hint s .

The calibrator should also come in
hand y for adjusting AID converters.
Generally. all you have to do is check
them on the IO-volt DC range. and ad
just the converter for a corresponding
output. Of course , different systems
may have different input requirements.
and the I-volt or O.I-volt de outputs can
be used if nece ssary. For best results .
measure the exact output voltages from
the calibrator and jot down the values;
then you can adjust the AID converter
preci sely.

If you are calibrating a lO-volt-input
converter. you can get an idea of its
linearity by switching to the two lower
ca libra tor outputs . The readings from
the converter should drop correspond
ingly. Finally. bipolar-type AID con
verters. which convert either positive
or negative voltages can be checked
simply by reversing the leads to the
ca librator. The positive and negative
value s should be the same. or nearly
the same ; otherwise the converter is
suffering from exce ssive "rollover"
error. The calibrator has been very
handy in chec king out AID converters
in home computers . and experimental
digital voltmeters.

Oscilloscopes can benefit from the
pocket calibrator. The lO-volt square
wave output was designed with them in
mind. To use it. connect the scope to
the CO M and IOV Pop souxas jacks. Then
press S I and observe the scope display.
Adj ust the vertical gain as required to

.get a reading of 10 volts where you
want it on the display. As a bonus. you
can check x 10 probes. and adjust them
with the calibrator. With the x 10
probes. the lO-volt signal should be dis-
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NEW BOOKS

THE "TOP SECRET" REGISTRY OF U.S.
GOVERNMENT RADIO FREQUENCIES,
by Tom Kneltel, K2AES, CRB Research,
P.O. Box 56, Commack, NY 11725. 120
pages; 5% x 8Y4 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

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; 7% 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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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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The rermrbble Touch Test 20 DMM. With
the Touch Test 20 Non-linear Systems intro
duces the 2 lb. 4 oz. test lab. Now, with 20
key test function s 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 feat ures:

• Built in temperature me asurement (including probe;
FO and CO)

• Capacitance measurement
• DC Voltage (200 MV - l000V)
• AC Vo ltage (200 MV - l000V)
• DC Current (200~ -lOA)
• AC curre nt (200 ~A - l OA)
• Resistance (200 0 - 2OMO)
• Diod e Test

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,"

Non-Linear Systems ' trio of rnrm
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; max imum 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 intern ally from recharge
ab le lead acid batteries or external
ly from 115 VAC or 230 VAC (50-60
Hz) v ia plug-in transformer; handy
size (2.9"H x 6.4"W x 8.0"0) and
w eighs just 3 Ibs.*

Chec k the chart below for de
tails of model featur es and specifi
cations.

IS10flzMS-lS

MS-21S

' (E.mplion: rnodeI MS-m issightly deeper,,, 86", iIlldlieMot', . 13.6 bsl
VII1lCAL IlIIUCIION 1M

MOIlIl IANl'MlTH FACTOI lASE
MS-llI lMiz nn~=,cIv oos,.S~W:.SocIciv.

nnv10 SOY/civ. D.1,oSK too.ss.c.
12Rqe 21Rqe

nnVloSOY/civ. D.1,oSKloo.ss.c.
12Rqe 21Rqe

Call For
Special Introductory

Price Offer

ANDROID DESIGN, by Martin Bradley
Weinstein, Hayden Book Company, 50
Essex Street, Rochelle Park, NJ 07662.
248 pages, including appendix and index;
5:Y4 x 9 inches; softcover; $11.95.

The author defines the term "android"
as : "A mobile mechanism capable of
man ipulating objects external to itself
under the constant control of its own
resident intelligence, operating within

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~~~:':·22?r,4 =c
NEW YORK. N.Y. 10036212·667 ·2224

~ISPROUD

TOINTRODUCEe NooUnear Syslems

High Quality Oscilloscopes
Backed by

A One-Year Warranty
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operating below 470 MHz . There are also
detai led listings for the hot "mi litary UHF
aero band "-225 to 400 MHz.

The new ed ition also lists frequencies
of major suppliers to the government in
the fie lds of electronics, avion ics, aero
space, miss iles, ordnance, sh ipbuilding,
astronomical observatories, aviat ion, the
Space Shuttle, and other similar facil ities.
A special section lists hundreds of call
signs and tactical identifiers.

CIRCLE 113 ON FREE INFORMATION CARD

CB PROJECTS, by R.A. Penfold, Bernard
Babanl (publishing) LTO, England (avail
able from Electronic Technology Today,
P.O. Box 83, Massapequa Park, NY11762;
88 pages; 4% x 7 Inches; softcover;
$5.00.)

You do not need any technical know
how to use a CB rig, of course; but fo r the
electronics hobbyist (or anyone else ca
pable of using a so ldering 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,
wh ich is not always the case.

The pro jects include a speech pro ces
sor, aerial booster, cordless microphone,
high-pass filter, fie ld-strength meter,
NiCad charger, and others. There are
many diagrams, along with parts lists and
building instructions. R-E
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For
faster

•service

USE
ZIP

CODE
on
all

mail

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

: r
i I !
: I !
s:.;::: I
§ ;

Hundreds of colorful pages packed with newsof 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:~

PC Guide, 1528 Irving St., K
San Francisco, CA94122.

Phonecredit card numbers to 415/753/8092.

• Money-back guarantee:If not satisfied, return mailing label in len days for full refund.
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1·800·543·5612
In Ohio, or for
information, call:
1-513-866-2421I~IDID .

R. L. DRAKE COMPANY

LF2-A duplex outlet, 120V. 8amps . . .$39.95

LF6- Threeseparately filteredduplex outlets,
120V, total fusedcapacity 15amps,
power switchandindicator lamp $69.95

Add $2.50 shipping and handlingper order.
Send check with order and provide street
address for UPS shipment. Ohio residents add
SalesTax. Charge cardbuyers may calltoll-free:

These filters protect anysensitiveelectronic
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,
testequipment, or TV.

f_a-s.
( QUALll ' "

,_S_lell

c;,~l~

AUnilJJl MIXER lorOJ's- Studio's- BrO>llcost,, '
T_MICIn9ort .
T_ AU)( c~,_... .. ...-

PROFESSIONAL QUA LITY

THAT YOU CAN

BUILD YOURSELF.

EQUALIZERS PRICED FROM
5119. to 5690.

LED METERS PRfcES FROM
548. 10 5219 .

..- .a ........
_.~ -.._.. -.,. - ..-:'=_..

' IATUlIIlS

:'::::-:-i:-::'

... ... - 0-

I I , . :O T I , •• • 1 ..

~ .-
•f..1 "7 1. - .: .. r I n 0' .. _

0
0

• -...............................
... .............................

LEO METER

' . " 
........................

--- - . . --
-.. . -. .; .

,~

J. .t . 1 1

~..._... ._ ,

11 Band EO 119.

Spedal Multi·PurposeMIXER

STEREO GRAPHIC EQUALIZERS

KIT
31 Band EO $32e.
21 Band EO 235.

Call or wri te for full product informati on. speci fic at ions and pr icin g to : Aaron-Gavin .
123 South McClay Streel , Unit F. Santa An a. CA 92701 , (714) 957 -8710.

540 Richard Street, Miamisburg, Ohio 45342
.... INSTITUTIONAL AND DEALER INQUIRIES INVITED ~
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No costly School. No commuting to class . Th e Origina l
Home-Stud y course that prepares you for the FCC Radio
telepho ne license exa m in your spa re time! Passing the exam is
your "ticket" to tho usands o f exciting opportunities in
Communicat ions , Broadcasting, Mobile two-way systems,
Microwave stations. Rad ar installations, Aerospace and more .

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL
Yo u learn ho w to pass the FCC License exam at hom e at your
own pace with this easy-to-understand, pro ven course. Within
a few sho rt weeks yo u 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 op erat e and maintain virtually any comm unications
system - you don 't need a Co llege degree to qu alif y, but yo u
DO need an FCC License. With this Hom e-Study course,
yo u ' ll be ready to pass the FCC Government licen sing exa m in
a rem arkab ly short tim e. Send for FR EE facts now . No
obligat ion. No salesmen will call. MAIL COUPON TODAY!r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. E I
I P.O. Box 2223, San Francisco, CA 94126 I
I Rush FREE facts on how I can prepare fo r my FCC I
I License at hom e in my spare tim e. I
I NAME I
I ADDRESS I
I CITY STATE-----ZIP_ _ JI
~ - -- - - -- - -- ------------CIRCLE 46 ON FREE INFORMATION CARD

$79.95
$129 .95
$199.95

MOSFET
Power

Amplifiers

Choose ILP MOSFET power amps when you need th e ut 
most in performance withou t spending big money. They
provide the fas test possib le s lew rat e. Jow disto rtion at
high freq uencies. + better therma l stability. MOSFET
power amps work with complex"loads witho ut difficult y
and Without crossove r di stortton. Thre e models are
avai lab le. with integral heatsink 10 mount on your own
chassis (option a l rack mount cabinet availab le). Con 
nection is simple - via 5 pin s. MOSFE Ts can be com 
bined with ot her IL P mod ules to create almost any audio
system, whatever your age or experience.
Uttra-f specif ications: Slew rat e 20Vus. Rise tim e 3 us.
SIN rati o 100 db . Frequency response (-3 db) 15 Hz · 100
kHz. THD (Typical at 1kHz) <0.005 % . IMD 150Hz/7kHz
4:1} <0.006% .
MOSl20 6OW/4·an(requires ± 45Vj
MOS200120W/4·an(requires ± 55VI
MOS400 24QW/4n (requtres e 55V)

WRITE FOR FREE CATALOGUE LISTING;
'BIPOLAR POWERAMPLIFIERS ' HIFI PREAMPS

' MIXERS 'POW ER SUPPLY UNITS 'CABINETS
. 'GU ITAR PREAMP and more

'BUILT·IN HEATSINKS 'ONLY 5 CONNECTIONS
REQUIRED' 5 YEAR WARRANTY

Power supply
The power transformer is housed in

its own case (Fig . 21) to keep the size of
the receiver itself comfortably small.
Isolating it from the components of the
receiver also reduces drift and other
heat-related problems.

A schematic for the transformer and
its associated components is shown in
Fig. 8 in Part 1 of this article in the April
1982 issue of Radio-Electronlcs. 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 01
m\Dimes'st'BIRTH DEFECTS

FOUNDATION

SATELLITE TVRECEIVER
continued from page 64

To complete the mixer board, form
L 12and Ll3 from a single 1'h-inch piece
of 28-gauge enameled wire . Bend the
wire in half and tin a 'h-inch section in
the middle . Then tin 'h-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 'h-inch in from the rear
and flush with the side. Solder the
ground planes of the two boards to
gether along the entire length and on
both sides of the mixer board. Also sol
der a triangular piece of tin to both
boards at their outer edges for added
support. Insert C I between the mixer
board and main board. To finish up.
connect holes 10 and lion 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.

Electronic Specialists. Inc.
171 South Main Street. Neuc«, MA 01760

Technical & Non·BOO 1·617·655 ·1532
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WARNING!
Electric Power
Pollution,
Spikes,
Interierence
& Lightning
HAZARDOUS 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 LineSpikes, Tame Lightning bursts
& clean up interference.
Isolated 3-prong sockets; integral Spike!
Lightning suppressor. 125V, 15 A,1875W
Total, 1 KW per socket.
IS0-1 ISOLATOR. 3 Isolated Sockets;

Quality Spike Suppression; Basic
Protection $69.95

IS0-3 SUPER·ISOLATOR. 3 DUAL Iso
lated Sockets; Suppressor; Com-
mercial Protection $104.95

ISO-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora-

13 tory Grade Protection . . .. $181 .95
Z Masl er·Charge, Visa. American Express

o TOLL FREE ORDER DESK 1-800-225-4876
a: (except At<, HI, MA,PR & Canada)

b SATISFACTION GUARANTEED'
w
-l
W
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You've turned a good idea into a piece of equipment
now you need a good enclosure. Here's how PacTec
can help you with our versatile enclosures:
• Attractiveyet inexpensive. • Durable ABS construction.
• Many sizes, colors, accessories.• Built in
bosses and slots speed component
mounting.• Available off-the-shelf
from single unit to production
quantities. See them at your
PacTecDistributor. And ask
him for your free catalog .

PAC TEC~orp .
subsidiary of La Fran ce Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (21!?) 365-8400

CIRCLE 32 ON FREE INFORMATION CARD

An en losure as
good as your idea.

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

EQUIPMENT REPORTS
continued from page 32

of the test leads also use banana plugs,
with a long protective sleeve. Those
plug into rece ssed jacks on the case; no
bare metal is expo sed 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
mea surement. 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" inste ad 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 instrumen ts of similar
accuracy and quality. RoE

I-IAMEB THE
PRESENTS NEW HM 203

High performance
at

low cost.

$605
(PROBES INCLUDED)

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

Hameg intr oduces high per form ance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. For only 5580, the HM 203 has specifica t ions norm ally associated with higher priced

scopes. Bandwidt h - DC ....20 MHz . Risetim e 17.5 ns • Overshoo t 1% max. • Y amp range 5 mv/ cm to

20 v/cm • Max. input vo ltage 500V . Timebase .5 .s/cm to .2s / cm • Sweep mag. x5 • Tri gger 5 Hz to

30 MHz . X,Y plot. Built -in probe calibra tor and mor e. It s sturdy const ruc t io n and light weight (1 3.2 lbs.)

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

I-IAMEG
8&-90 Harbor Rd.

Port Washington, N,V~ 11050

Tat (516) 883-3837
'cz
m
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MARKET CENTER

To ru n your own class ified ad, put one word on each of the lines below and send thi s form along with your check
for $1.65 per word (minimum 15 words) to :
Radio-Electronics, 200 Park Avenue South, N.V.,N.V. 10003

ORDER FORM-
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there Is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Education/Instruction () Wanted () ......._-;-;-=--,--_~~_ _

Special category: $10

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

Investmen t unnecessary . knowledge not re
quired, sales handl ed by professionals. Ideal
hom e business. Write today for fact s'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597. 50 up

CALL
CALL

SATELLITE TV
FANTASTIC 80 lID CHANNELS

New antenna consnucton plans plus big8 X 11
book loaded With aiminginfo. kits. LNAsand re
ceiversat wholesale prices. Far better thancable
TVI EnJOY crystal clear reception. Send$9.95to-
day. Add S2.00 for tst class (air mail) or call our
24 hr. COD orderIrne (305)862'5068 Now.

Global TV Electronics. PD. Box219-F . Maitland . FL32751

1-7 8 up

2716 4.15 3.90
2732 9.70 8.85

16K RAM EXPANSION KIT
For TRS·80 Model III

Set of 8 pieces UP041 6-2 (200nS)
Data fumi shed w ith purch ase on request. $13.95

4~ SUNTRONICS CO., INC.
_ 12621 CRENSHAW BOULEVARD

~
~ HAWTHORNE, CAUFORNIA 90250
iF ncccncNEXTTO FOIlUULAlHTf.~TIONAU

STOR E HOU RS : Mon ·F<o.lO""lO IIXlIH" -ht 10Ml 105"",

IN CAlI FORNIA OUTSIDE CAlIFORN IA TOll FREE

(213) 644-1149 1-800-421-5775
Ma il Order - M inimum Order: $ 1O. Send M oney Order or Check to :
P.O. BOX 1957- 0 ept . R. HAWTHORNE. CA 90260. Use your
VISA or Mastercard (pl..... mclude exp,rat lon date). Add $2 .00
postage and handling to order, Cahfom .a residents add 6" ..18 . 11 )(.

WRITE FOR FREE CATALOG

EPROM

SATELUTE, programming, technical/dealer/
FCC information, 12 monthly issues. $48.00.
SATELLITE TV GUIDE, Ayden, NC 28513

SATELLITE TV. New low cost GasFets. LNA's,
books, data sheets, sate llite locating equipment.
Cata log $5.00. ELITE ELECTRONICS, RR1 St.
George, Ontario, Canada NOE1NO

SATELUTE rece iver kit $5 00. Antenna builders
manual $10.00. Handbook and buyers guide
$5.00. MICROWAVE SYSTEMS, P.O. Box 1000,
Westminster. CA 92683

SATELLITE te levisio n ... Howard/Coleman
boards to build your own receiver. For more in
formation wri te : ROBERT COLEMAN, Rt. 3, Box
58-ARE, Travelers Rest, SC 29690

check. FRIEDSAM TV HARDWARE, 112 West
Main , Marshallville, GA 31057 (912) 967-2828.

SATELUTE TV low noise amplifier, build fo r un
der $1001 Satisfaction guaranteed1 Complete,
easy to follow instruction manual $7.001 XANDI,
Box 25647, Dept 21, Tempe AZ 85282

5

25

15

10

20

4

9

24

19

14

SATELUTE television feed hom (brass), f its
standard CPR229 flange, for parabolic dish
f/d .3-.45, Frequency 3.3Q-4.90GHz. $30.00 Post
paid USA MasterCard-money order-cashier

SATELLITE TELEVISION

FREE $200 value TVRO P.C. board set , when you
join our development group. Complete systems
as low as $700. Newest low cost des igns, anten
nas, group purchasing, more. Info $1.00, mem
bers hip $50. 509-534-8088 6-9 PM PST. COMPU
TER SATELUTE SERVICES, 1604 N. Smith St.,
Spo kane WA 99207

SATELLITE TV antenna, 10 ft. fiberglass, com
plete, polar mount, $1950.00, electronics at cost
also. TAl-STAR COMMUNICATIONS, Box 843 ,
Erie , M148133 (419) 726-1095

INTERESTED in Home Satellite Television 
Don 't buy anything unti l you 've read the HOME
SAT HANDBOOK &. BUYERS GUIDE. Our book
tells everything about home satellite TV and may
save you hundreds, even thousands of do llars in
your selection and installation of a system! $7.50.
H &.G HOMESAT SERVICES, Box 422, Seaford ,
NY 11783

TELEVISION benchman experienced. Take over
business serv icing RCA Zenith co lor. Midtown
Manhattan. Sets under contract. Earn ings $600
week . Exce llent opportunity. Inte rested ? Write
Bo x 204, Baychester Stat ion , Bro nx, NY 10469

8

3

23

18

13

ONE-MAN
FACTORY

2

7

17

12

22

6

21

11

16

HIGHLY
PROFITABLE

ELECTRONIC

BUSINESS OPPORTUNITIES

WANTED

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

PROJECTION TV ... Make $200.00+ per evening
assembling projectors ... Easy ... Results equal to
$2,500 projectors ... Your total cost less than
$15.00 Plans, lens, & dealer 's information
$14.00 Illustrated information free·... . MACRO-
COMGJJX, Wash ington Crossing , PA 18977.
Cred it car d orde rs 24 hours. (215) 736-2880.

RECEIVING tubes, obsolete types, unused and
boxed. But, no brokers. VAN DATA SYSTEM
CO., 1-12-8 Kyomachibo ri, Nishi -ku, Osaka 550,
JAPAN .

SATELLITE TV WEEK
26 27 28 29 30

The most complete w~kIy listings. We cover more than
just 5ATCOM 3. Send $1 for ..mple copy.

PLEASE INCLU DE FOR OUR FILES YOUR PERMANENTADDRESS AND PHONE NUMBER .

CLA SSIFIED COMMERCIAL RATE (for fi rms or individuals offe ring commercial products or
serv ices).$1.65 per word prepaid (no charge forzlp code) •. •MINIMUM15WORDS. 5% discount for
6 issues, 10% for 12 issues with in one year, if prepa id .
NON-eOMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word
prepaid. . .no min imum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10c per wo rd. All copy SUbject to publisher's appro val. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPUES PUBUSHER WITH PER
MAN ENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preced ing the date of the issue (i.e., August issue closes May 26). When normal closing date falls
on Sat urday, Sunday, or a hol iday, issue closes on preced ing working day.
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31 32 33 34 35
Satellite 1V Week

r.o, Box 30B , Fortuna. Californ ia 95540
<AlltoUf..,e: (800) 358·9997. <Allfom"'(707) 725 ·2476

SATELLITE TV
Make your Int invtStmtnl in 5atelite TVthe intrl\iQtnt one!*_HllId_' . "", Galdl · _lid.yet...,pIt®to undecsUnd. Includes equipment costs, kits. tu ~nktY

manutxturen - S7.i5 .
*e-,.s.i IMatiIA Au"''' . 6-p.IIgt eotn9Uler int ~
locates ill 11 satelhtes. A must lor any s\.lllOn . t'nc1 l iP
code, longituOe& ~tLl lJdt ornuresll nlerleCtlOn - $9.95.
* 8oU'I of the abOYtlor onty$16 95.
INTERNATIONAL COMMUNICATIONS CO .

P.O. BOX25036- CHARl On E. N.C. 2e212
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Price
.75
.83
.40

1.12
1.59

Pritt Contacts
.12 20
.4922
.53 24
.5428

40

$69.95
Refer to our previous

MAY ad for other devices
not listed here.

Active is your one stop
source for the widest
variety of electronic

components. Contact us
for devices not listed and

for volume quotes.
Unless superceded next
month, the prices will

remain valid for 60 days.

THE SIMPLE SOLUTION
TO I.C. SELECTION

1982 Ie MASTER
• Deluxe3500Pall"2-VolumeSet
• 55.000 IC. Devices
• 150 Manufacturers
• 2400Complete Data Sheets

from 62 Manufacturers
• Quarterly I.C. Updates Included in Price
Regularly $82.50
ACTIVE'S PRICE

Price
.22
24

.26

.28

.40

3299WI 3OO6PI
68WR 89PR
.5 Wilt .75 Wilt
18 Turn 20 Turn
1.8411. 1.1911.

Availablevalues In OHMS: 100. 200. 500 1K. 2K. 5K.
10K. 10K. 5OK. l OO K. 2ooK. 5OOK. 1 MEG

K_Valuex 1000

PriceContacts
.12 20
.,. 22
.16 24
.1828

40

Pushbulton
SWITCHES DipSw~ch
Minilture 81t Toggil

t & -MSPS-l03C MST·l050 OSS·10
SPST SPOT 10 Pos~ion

Nonl ·On OnNonl -On

.75 1.79 s~~ 1.99

~
I· " "Un
3329HI
82PR

.5 Wilt
Singll Turn

1.74 II.

Contacts
DB

"16
lB

NEW LOW PRICES!
DUAL-IN·LlNE , DUAL-IN·LlNE
LOW PROFILE ~ WIRE WRAP
I.C. SOCKETS I.C. SOCKETS

///1,

~
Tex~; ~tac1S

"15
18

Instruments

* * * SUPER GIVE·A·WAY ***
For every $100 or more order you will receive

absolutely FREE
Manufacturers Data Books (Value over $30)

Act Now. This is a limited time offer.

MONOLITHIC CERAMIC CAPACITORS
VOlts Value tpF) Volts Value tPFJ

~~~ :6~ : ~ ~~~ :U cast5tyte 5:1~ : 1999 :5~j~ jg
3429 · l 00c - 103K .13 Lead 3439 · lOOC · 333K .25

5:1~ : ?~~ :~~j~ :~~ Length WdIh Space 5: 1~ : 1~ : : ~?~ j5
3429 - O~ - l04K .19 3418 150" .100" .100" 3418· l 00c ' 472K .13
3429 · 050E · 104M .12 3429 200" 100" .100" 3418 · l00E · 412M .12
3439 · 050E - 104M .12 ~30 200" .200" 200" 3429 · lOOC · 473K .15
3430 - OIOE- 101M .49 3439 300" .200·' 200·· 3'39 ' OIOE . ' 73M .11
341 8 · l ooA- 220K .23 3429 · lODE· . 73M .25
3429 · l ooC • 223K .24 3430 • 050E · 474M .25

value=XX0 -- Mull/pller e 9 223=?2 000 p~

5% CARBON FILM RESISTORS
Available stock on I I 5% stllndl rd vllulS between 1 OHM

Ind 9.1 MEG OHM. Multiplls of 200pes. per Yilul
1/4 WAn =-,----- --- ---- - --- --;;;oc:-:-
8elow 1000piecIS .05 II .
1000plec8S1nd more .03 II .
1/2 WAn = -=-_
BIlow1000plec8s
1000pieces Ind more

OPTOELECTRONICS

lE0209 T~~~mps~, .10
LED 211 T- l 3mmGreen • .19
l EO m T- l 3mm Y.klw .,.
LE.D 220 T-l '3/4mm Red .11
LED 222 T- l ·314mm Green .19
LED 224 T-1·3/4mm YellOw .19

Dlsplars~
f ~O IOOI Tll m tla .99
FNOS07!TIL 3?tA .99
MAN nAlDl 707 .75

Isolators __
ILD 74 1.49
IlO 74 2.60
Il CT6 1.40
MCT 2 .52
TIL 111 .51

:~ ~~ , I : ~~

5.28

9.95

5.20

5.45
7.95
4.95
7.95
9.00

28.95
2.25
3.85
1.95
2.95 I- ..,;,,~~~~~--....;;;..-~

2.25
4.65
5.95
8.50
5.05
8.05
7.50
9.50

24.95

24.95

12.80

12.80

3.65
1.95

15.95
14.95
19.95

8080

16 PIN
16 PIN
16 PIN
16 PIN
16 PIN
16 PIN
24 PIN
18 PIN
24 PIN
18 PIN
24 PIN

24 PIN
VERY SPECIAL

24 PIN
VERY SPECIAL

19.95
19.95
22.50
22.50
22.95
14.0_0
15.00
10.20
14.50

Open Collector
Tristate
Open Collector
Tristate
Open Collector
Tristate
Tristate
Tristate
Tristate
Tristate
Tristate

32 x8
32 x 8

256 x 4
256x 4
512 x 4
512 x 4
512x 8

1024 x 4
1024 x 8
2048 x 4
2048 x 8

EPROM'S
8K (1K X 8) 450NS 24PIN
16K (2K X 8) 450NS 24 PIN
Single5 Volt Supply. Intel Pin Out
16K(2K X 8) 450NS 24 PIN
3 Power Supply. T I Pin Out
32K (2K X 8) 450NS 24 PIN
T I Pin Out
32K (4K X 8) 450NS 24 PIN
Intel Pin Out
64K(8K X 8) 450NS
T I Pin Out
64K(8K X 8) 450NS
IntelPin Out

4K
16K
64K
64K
64K

DYNAMIC RAM'S
( 4Kx l ) 300NS 22PIN
(16K x l ) 200NS 16 PIN
(64K xl) 150 NS 16 PIN
(64K X 1) 200li S 16 PIN
(64K x l ) 250NS 16 PIN

BIPOLAR PROM'S

MICROPROCESSOR
CHIP SETS

6500
FAMILY FAMILY

6502CPU 6.95 8035
6504CPU 6.95 8039
6505CPU 6.95 8080
6520 4.65 8085
6522 7.95 8155
6532 10.85 8748
6551 11.10 8212

8214
8216
8224
8226
8228
8251
8253
8255
8257
8259A
8279

EPROM. PROM and PAL Programming Services Available.
Guaranteed 24 Hour Turnaround Time.

Plea5e include Truth Table or Master PROM with your order.

Z80-CPU
Z80A-CPU
Z80·PIO
Z80A·P10
Z80·CTC
Z80A·CTC
Z80·DMA
Z80A·DMA

MICRO COMPUTER
SUPPORT CENTER

UNBEATABLE!
MEMORY RAM SPECIALS

2114·30 4KSTATIC 8/17.95 . .~
4116·30 16K DYNAMIC 8/14.95 ~

STATIC RAM'S I .~
l K (256x 4) 350NS 22PIN 2.95 l'
lK (lK xl) 250NS 16 PINLowPower 1.59
lK · (256 x 4) 250NS 18 PIN 2.89
1K (256x 4) 250NS 16 PIN 2.89

t6K (2K x 8) lOONS 24PIN 29.95

16K (2Kx 8) 150NS 24PIN 12.79 '-~~~~~~~~_,"", -I
16K (2Kx 8) 200NS 24 PIN 9.95 r
32K (4K x 8) 450NS 28PIN 36.95

C2732

C2564

C2764

C2532

P4D60-30
P41 16-2D
P4164·15
P4164·2D
P4164·25

.99

.53
1.18
3.15
.46
.75

1.85
.55
.39
.79
.85
.42
.71
.71
.95
.72

W02M
1.5 Amps , .49
200Volts

W06M
1.5Amps .59
600 Volts

POWER SCHOTTKY
DIODES

S041 ~JOAmps

11
6.95

45 Volts

S051
&CAmps " 8.89
45 VOIls

~

BI·FET
OPAMPS

Tl 061CP low Power .79
Tl 062CP DualLowPower 1.29
Tl 064CN Quad l ow Power 2.19
Tl071CP l ow NOIse .61
TlOnCp DualLow NOIse .99
Tl074C~ Quad low NOIse 1.69
Tl DB1CP J-FetInput .59
Tl082CP DualJ·Fet Input .99
Tl0B4C~ Quad Low NOIse 1.59
Tl49SCN SWl1chVolt 'Reg 4.98
TL497ACN SWItch VoIl. Reg 2.98
TL430CLP AdJ Shunt Volt Reg 1.09
Tl' 31 Cl P Adl Pos Volt Reg 1.09

.59

.39
1.06
1.19
1.18
1.48
1.25
1.12
1.10
1.30
1.60
2.59

SCR 0 6 amp 200V
SCR 5 amp SOOV
SCR 8 amp 200V
SCR 8 amp 400V
SCR 12 amp 200V
SCR 12 amp 400V
SCR 16 amp l00V
Trae 6 amp 200V
Itac 8 amp 400V
Trl<1C 12 amp 400V
Trl<1C 16 amp 400V
T'1,)c 2Samp 400V

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE
ELECTRONICS, ONE OF THE WORLD'S LARGEST

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE,
THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP

QUALITY CURRENT PRODUCTION MATERIAL.
OVER $40 MILLION IN STOCK.

BRIDGE
RECTIFIER'S

SCR'S and TRIAC'S

TRANSISTORS
PI.stic Power To-82 SmlllI SIgnal

TIP29 .~ TlP110 .74 TIP2955 .93 MPSAOS .16 .15
T1 P30 .52 TlP121 .64 TI P30S1 .75 MPSA06 .17 .15
TIP31 .52 TlPl22 .74 fT3~1 .64 MPSA13 .17 .15
TlP32 .56 TIP1 2S .14

"
.25 .15

TIP41 .69 TIP126 .82 .15
TlP42 .74 TIP127 .89 .25 ,TIP1 10 .58 TIP140 1.54 .25
T1 Pl 11 .64 TlP1 41 1.84 .25
TlPl 12 .72 TIP142 2.05 . , .19
TIP11!! .56 TlP14S 1.99 .25
TIP116 .64 TIP146 1.99 .25 I' :TIP117 .75 HPl47 2.45 .15

LINEAR IC'S
1.35 .36
4.SO .64
.41 .64
.41 1.64
.99 1.19
.29 .59
.61 1.09
.99 ...
.59 .79
.45 2.75
.59 2.75

l M741 CN·8 .29 89N 7.39
lM"7CN .SO 89A~ 5.29

K. TO·3 . CN. ,. PlN·OIP
M-I. I PIN-DIP, CH. TO-l 00

VOLTAGE REGULATORS
1Amp_

78XXKC SeII!S {TO-31 1.29
78XXUC Seres \TO·220) .69

1 Ampll_tlve
79XXKC Seres (TO·3) 1.49
79XXUCse-es lTO·2201 .79
AvailableVOltages 5 6 8 12. 15. 18 24

5 Amp Posltlv.
78HO~SC 5 VOlts \TQ·3) 6.95
78H12SC 12 VOi1s \TO·31 7.95
78HGSC Adjustable (TO·3) 6.95

10 Amp Positive
76PQ5SC 5 verts (TO'3) 9.95

TTL 74LS SERIES
14t SQON .21 74 LS73~i .35 74lS 14Ht 196 74tSn H/ 89 74tS321tl 395
14 L SO H~ 22 74lS1 .\ ~ .32 74l $1 48N 1.39 14 l S222~{ 1.25 74tS322'l 4.95
74lS02 N .24 1 4 lS 7~'j .45 74 l S 1 ~ lN ,43 74LS241N 1.19 14l S 323~~ 4.95
14 l S03 ~~ 24 74l S16~{ .44 1 .\l S l~3N 42 lolL S24?,. 1.19 74tS32·Hj 325
74tSQ4N 25 7-1 t S78N .39 7.\ L S 1 )~ tl 87 74LS243~j 1.19 74lS348N 1.65
74 lS0~ N .25 74lS 83tj .69 l -l lSl~N .87 74t S2·U N 1.25 "lS312~ 1.24
74t SOBN 25 74lS8~'l .89 ' -Il $ lj7N .48 74 lS24 ~N 1.95 74l S3, ) N 1.28
14t S09N .25 74tS8& l .3S 14 lS1~~~ .48 74tS 241N .84 74lS362N 995
74l$1 0' J 24 74 lS90~j .42 74L$ 1l)QN .79 74tS248N 109 74lS36SN .59
74t$ 11N 28 74tS9 1N .99 74l$ 16 1N .75 74tS249N 1.10 74t S3f>E;N 59
74l $ 12N 25 74l S92tj .54 74L$162N .84 74 lS2~ Hj .69 74tS367tl 59
74l S 1J N .36 7" l S9J~l .54 74lS lli3N .69 74lS2S3tj .69 74lS358N .59
74tS 14N .48 74LS9S'l .52 74LS1&4N .58 14LS?SU-j 69 74LS373N 1.96
74LS20N 29 7' l S96~ .72 14 L S 1 6S ~l .89 14 LS?~N .69 74LS374N 1.96
14LS21N .27 74LS10m .42 74LSl66N 1.64 74LS?S9N 149 74LS37SN .64
74lS26N 25 74 LS 109 ~l .36 74LS110N 1.59 74LS260N 1.25 74LS377N 1.25
74LS27N .29 74 l S 1 1 2~ .36 74LS1 73 ~l .72 74LS266N .42 74lS378N 99
74lS30N ' .30' 74LS1 2 2~l .45 74LS174N ... 74 LS273r~ 1.19 74lS379N 1.09
74LS32N . 27 74lS 1 23 ~j .69 74LS175N .45 74LS27srl 3.39

;:m!'J~ 1."
74LS37N . 29 74 LS 12S ~j .49 74l S181N 1.99 74LS2791l .44 1.• •
74LS38N .29 74 L S l 2b ~-j .49 74LSl89N 4.45 74LS280N 1.96 74l S39SN 1.19
74LS42N ... 74LS13?'j .58 74l S190N .85 74 lS?83 r~ .84 74LS447N 89
74lS4 7N .72 74LSl33fl .49 74lS191N .85 7'lS290~ .79 74lS490N 1.89
74LS48N .78 74LS1)6N .42 74l S192N .74 74lS 293N .79 "lS53O~ 6400
74LSS1N .24 74LSl 38N .55 74lS193N .74 74lS298~~ .99 74lS 1i69 ~ .84
74 L S~N .24 74LS139N .55 74lS194N .14 7'l S320~ · 2.75 74LS670N 1.36
74LS5SN .24 74LSI4S'l 1.09 74LS197N .81

CMOS

TlC47
C1060
TIC116B
TlC1160
TIC126B
11C1 260
2 ~&lO l

TlC215B
1IC2260
TlC2360
TlC2460
TlC 2630

C2708-45

~--------------------l ~~W/'6
TMS2716



PLANS & KITS
FREE cata log 99 cent kits. Buy 2 get 1 free . Parts,
bargains ga lore . ALLKIT, 434 West 4th St., West
islip, NY 11795

DECODE Mo rse. RTTY. and ASCII signal s from
airwaves with new Code ·Star. LED readout or
connect with your computer/p rinter. Keyboard .
other items also available. Kits or assembled .
MiCROCRAFT, Box 513R. Thiensvill e. WI 53092
(414)241 -8144

PRINTED circuit boa rds fro m sketch or artwork.
Kit projects. Free deta ils . DANOCINTHS INC.,
Box 261. West land . MI48185

CABLE TV converters and equipment. Plans and
parts. Build or buy . For information send $2.00.
C & 0 ELECTRON ICS, PO Box 21. Jenison, MI
49428

ELECTRONIC cata log . Over 4,500 items. Parts &
components. Everything needed by the hobbyist
o r techn ician . $2.00 postage & handling (United
States only), refundab le with first $15.00 orde r.
T & M ELECTRON ICS, 474 East Main Street.
Patchogue. NY 11772 (516) 289-2520

SUBSC RIPTION TV Plans : 2300 MHz Microwave
Downconve rte r p lus BONUS UHF system, bot h
for $15.00! Best systems available, no Internal
connections to TV. Parts, PCB's, Kits available,
MCIVISA accepted. Other plans : Negative Ion
Generato r, Telephone Memory Dialer, UHF/VHF
Antenna AmplifIer, Wire less FM Intercom, $4.00
each. send SASE for more information. COL
LINS ELECTRONICS, Box 6424, San Bernardino,
CA92412

MICROWAVE HORN ANTENNA KIT
l.H6 CHI f,"I'tllCf Ringe 17-19Ib C~ . Kilw/Assemb~ IlISt,uet ions $39 95'
Dow, Convlrt!r 8lJard $1995' ,w/AntlloaKit S14.95)~
PartsKit tOf Board $2995' (w/Ant""a Of Board S24Jl5)
C<lmpld' PactaII'IA,t""l Board I Pain Ki~ $79.95

MICRDTENNA ASSOCIATES
2335 South2300 West.Salt lakeCity, UtaJi 84119

Check Of M.Oonly- All.. 2~ Welb OdivtlY ICost incl,d!f shippingl
'Utah Reslli<,ts PI"" Add 5\ Sales Tn

• 11I=ttSi
. - KEYBOARD
1 / I \ KITS

WE RSI Organs are demonstrably superior
in overall performance , to ALlcommer 

cially built instruments, ~.Qardle~s of
price. Best of all, you save 112 to 2/3 t he
cost with our ea~y to build k its. (Also
factory assembled).
And now - after 3 years in research
the totally unprecedented "Pianostar"
electronic piano land much morel) has
been unveiled to international raves!
You have to hear it to believe it! ,
Explore the exciting world of WERSI,

Free information p<lcka~.
Call free, 24 hrs .: 1-800-233-38~
(i n PA call : 717 /299-4327, 9-5

AiLk fo r "WERSI DATA PAK # 33"
Please specify Piano or Organ

MINIFMMIC

Compact su e. only 2 "x 1 "x~" " . Transmit
to FM rado 88-108 MHz. ExceptIOnal
audio quanty . Transmits stable signal up
to 90 0 tt. Complete kit incl. case , battery
&. instructions. Only $ 13 .9 5 . Assembled
$ 18 .95 . Add $ 1.55 S&.H ea Send 18¢
stamp lor brochure .

S.E. Corp ., Box 16969-R
Templ e Terrace, FI 33681

PCB'S five day service! Kit projects or artw ork,
no dri lling charge, guaranteed quality, DITEK
CORPORATION, 6244 Colby, Linco ln, NE 68505.

MICROWAVE televis ion "downconverters" un
der $50.00. Highest quality, easily assembled .
Catal ogue: $2.00 (refundab le). NOS, Box 12652
R. Dallas . TX 75225.

BUILD a mov ing coil cartridge amplifier und er
$25.00. Plan $5.00. OHTS, Dept. RE. Box 83058.
San Diego , CA 92138

PHASE converter. operate 3 phase motors from
sing le phase . Parts under $30.00. Send $14.95.
N.E., INC. 1681 Rt. 80, Guilford, CT 06437

AUTOPATCH, acc ess telephone with any 2-way
radio. Info rmation SASE. Plans $5. WRIGHT
BETELGUESE, 4419 NE 44th Terrace, KC/MO
64117

PROJECTION TV...Convert your TV to proje ct 7
foo t pi cture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Illustra ted information free . Cred it card orders
24 hours. (215) 736-3979. MACROCOMGJJ,
Washington Cross ing, PA 18977

LIGHTING disp lay sequencers and co ntrollers.
Send SASE for informat ion on plans, parts and
consultinq services . DESIGN SPECIALTY, 15802
Springdale St. # 80, Huntington Beach. CA 92649

BROADCASTING! Start your own station! AM,
FM, cable, licensed, unlicensed. Low cost tra ns
mitters, plans,instructlon books. Free info rma
tion. BROADCASTING, Box 13G-F6, Paradise,
CA95969

SAVE steps . money . Use your telephones as an
intercom. Plans $5.00. dB ENTERPRISES, Box
453R. westwooo , NJ 07675

DELUXE 12V CLOCK NOW ON SPECIAL I
For cars, vans, planes, boats, or houses using alternate OC power,

National's MA1003 is the finest looking, most readable 12V OC 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 LEOs or LCOs; brightness
control option; "dim-when-headlights-on" option for automotive applications;
'and sample application note.

But it's the price that's the most amazing part: $9.95 each, 2/$18.95, or if
you're look ing 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·1 00 COMPUTERS
S-1 00 systems are rapidly becoming the Volume 2" is a 300 + page book wh ic h in-

computers of choice for business, industrial, eludes data on System Support 1, Disk 1,
and scientif ic applications; reasons for this RAM 17, Interfacer 3, System Enclosure, and
popularity include easy upgrading, simplified STD products. Softcover, $25.
servic ing, and extensive hardware and soft- "Interfacing to S.100/IEEE 696 Micro.
ware support. If you're a student, technician, computers" (by Mark Garetz and Sol Libes;
systems.integrator, or are just curious about published by McGraw-Hili) covers operating
the hardware behind these professional level requirements and characteristics of the S-
computers, we recommend the following 100 bus with clarity and precision. Softcover,
three books. $15.

"CompuPro Product User Manuals: Terms: Cal res add tax. Allow 5% shipping, excessrefunded. Orders under
1975 - 1980" is a 250 + page book which in- $15 add $2 handling. VISAS and Mastercards orders ($25 minimum)call

(415) 562-0636, 24 hrs. Include street address for UPS. Prices subject to
eludes data on all older Godbout/CompuPro change without notice.

products, as we ll as many newer products ®®@)(3®OO~
such as the Spectrum Color Graphics board, 0 D : 0
Interfacers 1 and 2, CPU 8085/88, mother-
boards, CPU Z, and more. Softcover, $20. GODBOUT ELECTRONICS

"Con'1puPro Product User Manuals, BOX 2355. O\KLAND AIRPORT. CA 94614
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Shop Radio Shack-America's Parts Place'
No Waiting! No Minimum Order! Wide Selection!

Only 991;

5-Volt Reed Relay

DPST contacts rated 0.5 amp at
125VAC. s-vou. 1BD-ohm colI. PC
board mountable. 275-228 . . . 99,.

Deluxe enclosures with vented stool tops,
easy-to-work aluminum chassis, rubber
feet, " silver" finish.

~ 3V." 71/." 5'~· . 270·229 9.95
(iJ 2Yz x 5'11. x.~.' . 270-228 6.95

NEW! Low As 695

Joystick Pot

495

Xenon Strobe Tube

299 For "Disco" or
Photo Strobes

Trigger voltage: 4kV.
Anode: 300V maxi
mum. 200V minimum .
With data.
272-1145 2.99

Trigger Coil

149
Requires 200·
300VDC primary
source . With wlr
ing diagrams.
272-1146 .. . 1.49

.
,;;

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

For Video
Games, RIC,,I Models and

, Microcomputers

795

Voltage Regulator

\

Pre-Wired ~-
Quality silicon solar cell pre-wired
to a small DC motor -great for
models, science fair projects and
more. Includes mini prope ller,
color wheels, illustrated booklet.
277-1201 9.95

Build a 3-Amp DC Supply!

LM350T. Adjustable from 1.2 to 37
VDC output. 3 amps maximum .
Overload and short-circuit pro
tected. TO·220 case.
276-1776 7.95

Solar Power Project

..-:( NEW!NEW!

395

A "must" for electronics students,
teache rs and designers. This
transparent green guide has all
popular componen t and logic
symbols, plus two rules.
276-180 3.95

PC Board Template

For Fast and Accurate
Printed Circuit Layouts

This durable. transparent green
guide has clearly labeled. exact
size cutouts for commonly used
compo nents. Especiall y handy
when marking board for drilling.
276-179 . .• . . ... . . . . . . . . . 3.95

Schematics Template

::~~~~ NEW!
-£J..!-~f§ 395

c;
C
z
m
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Only

249

By Forrest Mims III. Useful ctr
cults and tips for using many ana
log and digital ICs. Presented in
an easy-to-read format with large
schematic diagrams . 128 pages.
276·5002 2.49

199
a-position switch for digital or low
current use. Mounts in a 16·pin
DIP socket or on PC boards.
275-1301 1.99

Engineer's
Notebook II

NEW!

Practical
IC Circuits

Trimmer Caps

NEW!
159 Pkg.

of 2
6 to 50 pF, Very high "Q " of 300
or more make them ideal for HF
and VHF circuits. Screwdriver slot
adjustment. 110 VDC maximum.
272-1340 Pkg. of 2/1 .59

DIP
Switch -=-:::ICIcz:::lIl::ll:~

Includes NPOs, Hi-Qs, N-750s,
mylar and ceramic types. Values
from 2 pF to 0.1 uFo in working
voltages up to 1 kV.
272-801 1.98

TV Transistor

NEW!
795 ,.

For Horizontal Output
2SC1308. Top-quallty NPN re
places ECG·23B, GE:-3B and
SK3115 in many 19" color sets.
TQ-3 case. With fresh insulator,
bushings. 276-2055 . . . . . , .7.95

100 Disc Capacitors

~HR 198

Low As

159

Lever Switch
With LED 299
Indicator

SPST switch for
12VDC applications.
5 amps maximum.
LED glows when
" on." Requires '/.."
mount ing hole.
275-680 2.99

Check Out These "Building Block" ICs!

I!J

o MC1330 Video Detector. Used in many TVs. High linearity. Separate
pix and AFT outputs . s-pin with specs . 276-1757 2.49
00 MC1350 Universal IF Amp With AGC. Usable from DC to beyond 60
MHz. AGC range is -60 dB min. B-pin with specs. 276-1758 2.19
If) MC135B/CA3065 FM Detector. IF amp (100 kHz to 5.5 MHz), limiter,
FM detector, audio driver. 14·pin with specs. 276-1759 1.79
[Q] LM1BOO FM Stereo Decoder. No coils needed. All tuning done with
one pot. 16-pin with specs. 276-1719 2.49
lID LM565. Ideal for FM detectors , RTTY and SCA decoders, modems,
frequency synthesizers. 14·pin with data. 276-1720 1.59

169

Only

491;

With Leads

!ladle IhaeK
A DIVISION OF TANDY CORPORATION. OVER 8200 LOCATIONS IN 76 COUNTRIES

Retail prices may vary at individual stores and dealers

CIRCLE 60 ON FREE INFORMATION CARD

TO·92 Case

MRD920. For secu rity,
counting and photo
strobe slave units .
200VAC, 200 mW max.
276·1095 1.99

Mini 12VDC Buzzer

Small enough to go just about any
where, yet loud enough to get at
tention! 1'ft." mount ing centers .
273·055 1.69

Light-Activated SCR

NEW! 199

Ohm's Law Calculator

~.
- .... <_._....

- . -. I ..~- . ---

·1 - .''---
Easy to use-provides quick an
swers to all Ohm's law prob lems.
Back side has scales for parallel
resistance calculations.
271-1211 49,.

Neon With Resistor

::::: 1 I ~
Pkg . of 2 791; NEW!
Bright, lonq-llte neon bulbs are
ideal for projects or replacement.
Prewired to 33K ohm resistors for
120-volt use. 272·1100 . . . . 2/79"



1.TO
1.45
1.10....
1.25
1.2.........
4 .00
2.75
3.50
3.50
3 .50
9.50

15.00

8 / 3 .85 ..
8 / 2 .&5..
8/ 4 .50 ..
8/8 .00• •
8 / g .25 ..
8/ 1O.2Sea

74see
74S112
745132
745138
745140
1'45'58
74S174
~S1 75

745181
74$182
>4S188
74S240
745244
745471
74S4n

• .1
• 1011.20
14 1011.30
1& ~lAO

18 1011.10
20 1Ot2.10
22 1Qt2.170
24 1012.70
21 tl)t3.oo
40 TQI3.l1O-

4 .25
2.'"
' .00
8.'"

10.50
11 50

EPROM S

I. C.
SOCKETS

.3S

.38

.38....

.65

.40

.55

.55

.55

.75

.35
1. 25
.80
.ss
.55

2.00

TOI5.30
~5.1O

'0111.70
1OIll.1O
1Ot12.170
TOI13.1O
......10
1IY17.1O

~-

745 SERIES

7400 c:.FRIES

1
·1§ 7m

~ :~t8 ~47~: r

m
74

~ 'j 747
~11 : f.
~m ' ~~
7414 .~5 74 t
74t6 . 4 74H
7417 . 4 74
7420 .18 74
742T .30 741~
7425 .~~ 741 7

~~~ :18 m~74 .25 74144
74 .25 74145
74 .t8 7411

t::3 :145
t~1744 . 741

74 . 741

t:~~ : t:h1
74U.l 74~tmJ 74

1702.708
271&(5'1')
TIIS271&
27 32 (5 '1')
TMS2 532

7<sao
74502
7<503
74S04
7<SO>
74S08
74S10
74S 15
74S20
74$22
74S3O
7<537
)tS 51
745&5
74S74
14585

.as

1.95
1.80
.ss

' 11.65
3 .00
........

14.il5
4.'"
4 .50

VOLTAGE REGULATORS

7
780Il
780Il
781.
781a
7".,.
7llO8
7912
791a

MOR E MISC .

8212
821&
1103A
upo_
AY5-1013 A
14as
1489
MC8802
MC6821P
MC8850P

74lS83 .70 74LS1&S .85
74L5ee .38 74lSt09 1.55
74lSVO .&0 74lS170 1.55
74lS9, 85 74 l S174 .85
74 LS0 2 .65 74 LS175 .85
7"lSi3 60 74LS1SK) .so
74LS9S .80 74LSt9, .SlO
74 lSt07 .38 74 L$221 1.10
74L$10St .38 74LS240 st5
74lS112 .4 0 74tS24, .DS
74LS113 .4 0 74lS244 .85
74LS114 .4 5 74 l S 24 5 1.65
74lS122 .40 74 LS248 1.00
74lS123 .es 74lS24Q ,00
74 L$ 125 .90 7415251 1.20
74L$ 128 .85 74 LS253 .80
74lS132 .70 74 LS257 .80
74l$136 .50 74lS2S8 .80
74lS138 .8 5 74LS2S0 1.25 .
74LS1 39 .65 74LS200 .60
74l$145 1.10 74 LS 273 1.50
71IlS 151 .70 74 LS2 75 '.00
74 l S1 5 3 .70 74L$27 V .50
74L$157 .70 74 LS283 .75
74LS1S8 .70 74lS373 .90 .
74 L$ 1&1 .8 5 74 LS374 1.50 .
74 LS182 .8 5 74lS377 1.40 .
74LS1&3 .es
74LS164 .as

a 50
' .00
6 .00
' .00

12.00
a .5O
7.75

C.ET

COMPUTER ACCESSORIES

EDUCATION & INSTRUCTION

CBRADIO

Highly E"ectlve Home StudyBSEE Degree Pro
g ram for Experienced Electr onic Technic ian s
Our New Adva nced Placement Program grants

~
l ~ I Credit fo r previou s SChooling &.Professional Ex

perience. Advan ce Rapldty1 Our 36th Yearl
/ FREE DESCRIPTM lITERATUREI

. Cook's Insliluleof EleclronlcsEngineering
• DESK15 , P.O. BOX20345, JACKSON. MS39209

Be a Cert ifie d Electronic Tech nician.
Establ ish your crede nti als as a highl y ski lled teen
nic ian. The first exam manual to cover the associate
leve l exam plus all journeyman opti ons. Sample
mu ltip le-choice exams provide all the answers to
all areas tes ted on the actual CET exam. $12.95
plus 85c pos tage. Mon eyback Guar antee.

L1NNFIELD BOOKS
P.O. Box 6044. Bend . OR 97708

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

LEMON·AID Loader. Plug in. Ends touchy cas
sette loading TRS-80. Guaranteed . $12.99 post
paid . WAYNE LEMONS TECH SERVICES, PO
Bo x 4,29. Buffalo. MO 65622 (417) 345-7643.

MICROWAVE Video Primer what works. Save
money $2.00 info. CD ELEC, P.O. Box 5131. Balti
more. MD 21224

UNIVERSITY degrees by mail! Bache lors , Mas
ters , Ph.D.'s ... Free revealing detai ls. COUNSEL
ING, Box 317-RE6, Tustin . CA 92680.

1.20
1.20
2.75
3.75

10.50
4.50
1.65
1.15
1.50
. 55

1.10
1.40
....
.2'

2.00
2.'"
1.45

cptis

4027 2~.~ 81111.5..4116-200n. 81 0>00
4164 -2OOn.

COMPONENTS
74lS SER IES

DYNAMIC RAM•

74 LSOO .24
74lS02 .24
74 LS03 2"
74 LS04 24
74L~ .24
74l5Oe .30
74LS08 .28
M LStO .24
~lS11 .33
74LS12 .33
74lS13 ... ~
74LS14 eo
74lS20 .2 4
74lS21 .2 4
741S2lS 30
74LS27 28
74lS28 32
'74LS30 24
74 l S 3 2 32
74lS37 50
74lS38 .3 2
14l$42 .50
74LS4a .70
741551 .24
74LS55 .35
741S74 .35
74lS 75 .4 8
74 LS76 .38
74LS78 .50

l ao
l80A
lSOA pt()
.502
0!502'
IlO85A
MC6aOO

STATIC

~m
2t14

~~ttl\6~
M Ise:

IIT28
8 T28
8038

"""""aiss
11255
MeI330
Me1350
Mel 358
MeW58
L" 380L"_
L......
lM741
LM1310
LM1800
l"1eaV

ELECTRONIC
ORGAN KITS

3-4 Manuals

1.Green Phos. $
Hi -Res. - I1I.SO {t

2·~~~.J'8.S0{t
Non glare
Screen
1~Phos·-$J5UO {t
:la.Lo-Res.-$~ {t

iCMONITORSiC
ZENITHUJ
12in.15MHz.

J .CS. [1]
12in .18MHz.

AMDEK[!]
12in .12MHz .

13in Colorr.:1 :
~ :

Kits include parts, manua l
and etched pc board .

Printer -82 5- - 65QPO • Asteroids
Disk 0..."810"-_ : Miu.. Com") 32 .50
Record .-410-- 82"0 • Sup.Ilrl< .Qut
Paddle(pr.) ) 16.96 • Assern. Edit.- 49.00
Joystick(pr.) Star Raiders - 45PO
32k RAM- 179.96 Ilasketbell- 2lP'
Basic C8rt .- 49.00 Chess - J290

CORDLESS TELEPHONES

ATARI PERIPHERALS:

J & W ELEC TRO N ICS

P. O. BOX 61-B

CUMBERLAND, RI. 02864

Informa t ive Catalog ...$2 .00

COMPUTERS
ATARI R 800™

COMPUTER SYSTEM

~
. •_~ . 4oow/16K *350.00

• "" Boow/161< '699.00

.- , . *800Computer w/48K

% *6~ $825.00

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit .$39.0 0

UHF Sinewave Kit ... $37.00

THEATER and CLASSICAL
R.;und.ble Parts

Wurtitzer reproduct ions Brochure $2.00 Catalog $1.50

• DEVTRONIX ORGANS, INC., Dept 60
V' 6101 WAREHOUSE WAY. SACRAMENTO. CA 95826

LOW prices, all majo r brands . Inqui ries or Visa/
MasterCard orders-(206) 743-3977. TRINETlCS,
Bo x 6005. Lynnwood. WA 98036

""'IlOIOO'
10$29500

16K~
ViOla

VIDEOTERM
10

1 29500

'2r.e.
MASTEl
$

REAL- TIME CLOCK
CALENDAR (MSM 5832)

........ Mono Me'al a.,. CMOS I e

'-
·~Ot-=:·Det. ......r , •

...e.-

. . ... 0., ..

'."tAcktf....RIw__ •

Logic Probe
Kit - complete
nothing extra
to bu~ Min.
PUlse width
31lOnsec.

$18.95 '79.50

/Bare Bones

WIO KeYboardAPPLE II
WIO Pwr. Supply $A r::.O
with 48k RAM "'tV •---

Latest microstrip mod el 01 the "orig inal"

IAn TV mTIM lIT
• LT-13 Down Converter with Preamp
• 16 dBi Slotted Antenna
• Deluxe Power Supply Kit
• All Coaxial Cable s Included
• 2000 - 2600 MHz Tuning Range

~
LAB-TR ON ICS, INC.
p.O. Box 171
Rogers, MN 55374
612·426·4226

DISKETTE
«SALE»

Wabash:
S}4-10j

8· h $24.90
mc -

SSISO :More Avail.
QTY. PRICE AVAI

SPECIAL
ZENITH ZVM -121N."'1.IGroen!!

1 ! 1I1C11 ~
15 .1~

$ 118.50
B255-'5.95

B748-8-'3

3341PC -'2.00
MM5060- 35c lIitiiii-..- _

MC6BOO-'7.75
MC6802 - '1495

MC6850 -*4.50
MC6821 -*4.95

TERMINALS

*ADDS* ~
VIEWPOINT~
$611.11 ~

10 RICTORY

120

SUPER class-A : preamp. 120W power amp,
many other high -power aud io kits . Free flyer.
Florida agent wanted. AUDIOVISION, 578 Marlee
Ave.. Toron to. Canada M6B 3J5

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

PRINTED circ uit boards from schemat ic or art
work. Free estimate & a cata log of bargain kits/
components. DIGITREK, 86-26 85th sr, Wood
haven, NY 11421 (212) 441-3100

CIRCLE 67 ON FREE INFORMATION CARD

IBM Personal Com puter and 8088 boards and
plug-ins in kit form. Bui ld it yourself and save.
Free information. COMPATIBLE COMPUTER
CORP ., Dept. RE1, Box51102. Seatt le. WA98115

OSCILLOSCOPE performance from your un
modified telev isio n. Plans $2.00. wit h PC board
$8 .50. Dual trace capabi lity with two fo r $15.00.
Order Tele-Scope from MICROGRID, Box 613.
Ithaca. NY14850

(fJ

o
Zo
a:
t
O
UJ
....l
UJ

6
Ci«
a:
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EdgeMeter250 UA,
fils in 'ill·x 1%" hole.
Blackbackground.

Scale1-20 Top,
0-5 Bottom.

14pin 40cea.
16pin 45cea.

14pin$,14
16pin ,16 ~
16pin .18 ttl
20pin ,20
24pin .24
40pin ,40

E. F. JOHNSON
"S"METER

POWER SUPPLY

$3.9~ ea.
+ 12vdc .1amps
+ 5vdc .4 amps

ICSOCKETS
GOLD·PLATED

WIRE WRAP

$2.00 ea.

24-Volt
POWER SUPPLY

5.4AM PS
MFG by

AGOG Electronics Inc.
Model OEM24N5.4-1

C.B. SPECIAL
CONVERTTHESE TO 10METERFM

New HY-GAINprinted circuitboardassemblywrthPLL02A
chipand 3crystals. (Squelchpot, volume control and
channel switchnot included.) Boards soldasis,the way we
boughtl hem fromthe manufacturer. Boarddimensions 6"x 611:

1-9 $7.50 10-49$6.5050-99$6.00 1OQ-up $5. 5 0

40 CHANNEL C.B. SWITCH $3.00 ea.
BRAND NEW HY-GA IN OR E.F.JOHNSON SWITCH

COMPUTER GRADE ELECTROLYTICS
VAWE/MFD VDLTS DIAM./LGTH. PRICE

63,000 @ 15V 3" x51/2" $4.00 ea.
10,000 @ 20V 11/2" X5¥4" $3.00 ea.
2,700 @ 25V 1%" x 2%" $2.00 ea.
2,900 @ 25V 1%" x 2" $2.00 ea.

100,000 @ 30V 3" x 51/2" $6.00 ea.
39,000 @ 30V 1" X5¥4" $4.00 ea.
34,000 @ 30V 3" x 51/2" $3.00 ea.

450 @ 75V 1%" x2%" $2.00 ea.
500 @ 100V 11/2" x 3%" $2.00 ea.
50 @ 450V 1%" x 2" $2.00 ea.

AXIAL LEAD SPEAKER
ELECTROLYTIC '

CAPACITORS 3" Diam
8 0HM, "

2 uF@ 15VI21$1.00 5 walls .
10 uF@ 15VI2 /$1 .00
20uF@ 15VI 21$1.00
50uF @ 15V121$1.00

2.2 uF@ 25V 12/$1 .00
3.3uF@ 25V121$1.00

1 uF @ 35V I21$1.00
2 uF @150VI2/$1.00

25uF@ 25V151$2.00
3 uF@ 50V15/$2 .00
5 uF@ 50V151$2.00

10uF@ 50V 151$2.00
250 uF@ 25V 101$2.00

SUB·MINI10K POT

~
' ,. e:= with On-Off

:.. %" hole mount,
'Is"0 shaft,

5/$1 .00 W' threadsection.

SAME ASABOVE EXGEPT
24 VOLT 7 AMP. $65.00

REMOTE 40 CH . C.B. SPECIAL
NEWHYGAIN 16 MODEL 2716

HAN DSET, HASDIGITAL GLOGK.
PLASTICCASE FDR REMOTE
NOTINCLUDED. SOLD AS IS$29.95

"111"l x5"h x5" w

Input 105-125 vac 50/60 Hz. Has $45 00
voltadj andD.L.adj. Output •
terminalscontain + out,+ sen, f----- ....:........:....-.--,
- sen, - out,acneut,aclineand GND.13LBS.

TELEPHONE & TTY
INTERFACE MODEM

MFG byAnderson Jacobson
OM ModemModel DC 230wrth A·36

Te lephoneCoupler

SOUD GEL BATTERY
6vort@6a.h.wrthCharger

~ $14.95

ElpowerEP660may becharged con
stantvoltage or constant current. Bat
tery is self-contained and requires no
maintenance. Connections made with
quickconnect iugs. All plasticcase size
511 h x 2,{,w x 411 1,weight 4lbs.

Rated 3DD Baud . half or full duplex. OM level
adrustable0 to - 3. - 4 to - 6. - 7 to - 10.TTY

~~~n~t~r~U?s~So~~~~~~: ~u~d~O1 ~~6~z ~~~~~
22~J~zO~ir~af~'e~~g~~~~J~~~ ~azsSi_~~c~~~
and plug .Size4V," Wx15 Lx3: Dp.deSigned to
berecessed In deskor panel. ElectrOniCs In case.
61" Wx 12 x 2¥. ~ Dp.with s-n.. 3-wire U-ground
cord and plug .Operates on 115 vac, 50/60 Hz. Y,
Amp Supplied wrth connection sheet. Removed
from equipment. excellent condition. guaran
teed.

WHISTLE.ACTIVATED
SWITCH •

...(~
$2.50 ea. ' .'

Yourwhistle from adistance of30'max. is
picked upbyanFET condenser mic. which
turnsontheswitch. (Sensitivitycanbe
adjusted.) Matchyourwhistleagainand
turnsoff.
SchematicDiagram Supplied

~
$69.95

, -, .
.~

TRA:~;'::M~R' f

$14.95 ea. . f-----=-----===-----.-----=...:~....:-____j
Primary-115vac .
Secondary - 32 v with
24 v tap at15amps
Dim. 4'h" h X3~" w X 4" deep

BUY ONE, GET THE SECON D
FOR ON LY $1.00
(WITHOUTCONTROL HANDLES)

MUFFIN FANS

SCREW DRIVER KIT

~" =7 l~:g,;M''J
Handlestoresfour blades
2 single slot 5/3 2" & 3/ 32"
1phillips 1 scratch awl
6" long with one blade
inserted $1.00 ea.

130MFD330V
PHOTOFLASH

1-3/ 8"x 5/ 8" ~
$1.25 each ":::.

10for $10 .00 "':

4'ill"wx7%" I x¥." to 1'h" h
• Has a lip for recessed face

plateand a felt bottom

SUPER SMALL
PHOTOFLASH
35 MFD 330 VOLT ~

1"x 6/ 8" .
2 for $1.00 i-~

10for $4.50 -

"TANK BATTLE" TV GAME
Injust ashorttime andwrth afewminor parts, themost
novice hobbiest cancomplete thisexciting Tank Battle
game. Create afun-filledeveningforthe whole family.
Two independenttanks rumble thruland minefields,
shoot shellsandfragmentwhen hit, Four distinctengine
soundsareproducedforthe different speeds. Soundsof
gunfire, shell bursts andtankexplosions are realistic.
Automaticon-screenscoring. Supplied withschematic
drawing.

SOLD ASIS

$9.95 ea.

4 CHANNEL 8 TRACK
HOME UNIT

AMP METERS

~$20. ~. _ .5 ea.

TEXAS INSTRUMENT
KEYBOARDliIiIl $1;95 ea.

: :' 51$8.00

2Y." square, no shunt required.
Easy-to-readdial.

Movements: 0·6, 0-10,0 -17

$1 .25 ea. 5/$5.00

TRIMMER CAP
Has3 slideswitches, 26 different DB CONNECTORS
keys, keypad removable by4 screws h:;:' ... 25 P2.50 ~l...

MODEM CABLE MFG By Rotron Inc. ~!!'!!!!'!i- III 25S3.50 1----- --------1 1.5-20pF~
ASSEMBLIES 3 Blades4W' Square DB25SI PCOVERS DB-51226-1 (ARGO PC-402) 50~ ea.

$5 50

~
USED PLASTICS1.25 ...

• ea. ~ , _ _ 110VAG$5.95 ea. C & K SWITCHES DIP SOLDER
NEW , ~ IC SOCKETS

Gonn 110 VAGModel MU2A1
& 22 AWG $12 00

Hood # Gond Length • ea.

25 S - 14- 1&" DIP SWITCH L-3 J-3
25P 10 17' J-60 Double Row /WireWrap.100

7' POWER CORD ~...~"' . ~'" ~6~# 7101 Movement 22 pins$3 .49 10/$3O.oo
HEWLETTPACKARD TYPE - SPOT 30 pins$3.96 10/$32 .00

Molded 3 Prong L"3 7108 SPOT 50 pins $5.4310 /$45 .00

~
PI U9 With molded (momentary) Double Row /SolderEyelet.156

~ receptacle 5 POSITION $1.00 ea. J-3 7201 DPDT (special 6 pins $1.10 10/$ 9.00
. - Belden16 AWG 8 POSITION$1.50 ea. large rocker) 15 pins $1.651 0/$12.50

. 10 POSITION $2.00 ea. $1 22 pins $2.0810/$17.00
$3.00 ea. 12 POSITION $2.50 ea. .00 ea. 6/$5.00 43 pins $3.66 10/$30 .00

TERMS: All material guaranteed ooless otherwisestated. If youarenotsatisfied withourproduct, it may bereturnedwithin10daysfor a refund (lessshipping). Please
add$4.00 for shipping and handUng 00 all orders.COD's accepted for orders totaling $50or more. All ordersshippedUPS oolessotherwise specified. Roridaresidents
please add4%sales tax. Minimllll order, $15.00. Foreign orders- USfunds only,add20% forshippingandhandling.

Brand New, 110 VAG motor with
pre amp. instructions included.

$7.95 ea.

COPPER
CLAD BOARD

(Double Side)

Size9.25 x10.75
Thickness .062

$2.00 ea.

ERIE TRIMMER CAP
513-002

.196" Dia. .080'" Hi9h~
3.5-20pf ~

$.75 ea.

SMALLENOUGH TOFIT
INYOURWATCH
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3V2" Digi t LGD
- Instant Ohms
- 10 Amp Scale

Signalman MK2

135.

Beckman 310 Digital
llii Multimeter-,"

CIRCLE 74 ON FREE INFORMATION CARD

Xcelite No. 99SM
54.95 Service Kit

Elephant Floppy
Disks
Per Box 10 22.95

~ECG Transistors
EGG 102A 1.17 Ea. EGG 128 1.37 Ea.
EGG 121 2.27 Ea. EGG 152 1.76 Ea.
EGG 123AP .86 Ea. EGG 159 1.11Ea.

Minimum Qty. (10) Items

Refurbished
Monitors 12" diagonal

39.95 '1II1:I::I";

25 Pin "0" Subminiature
Connectors
Solder Style
Male DB25P 2.69 Ea. Gall for Qty.
Female DB25S 3.69 Ea. Pricing

Remote T.V. Converter
~ 139.95 Ea.

4 & up 125.00
60 Channel

Wireless Control

Spartan Electronics Inc .

11 ll-\..\.. .114/l.
C (516) 499-9500

. 6094 Jericho Tpke.
. Commack, N.Y. 11725

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

FREE speaker catalogl Woofers, rnids, tweeters ,
hardware, crossovers, grille cloth, plans, kits , in
fo rmation, much more . Discount prices. UNI
VERSAL SOUND. Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577 (813) 953-5363

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

ATTENTION : Hobbyists and techn icians . In
expensive device to speed up testing of semi
conductors with standard ohmmeter. For more
information send stamp to : CAMCO PRODUCTS,
Box 156, Rte 1, Walcott, IA 52773

FOR SALE

VIDEO trade . Send tapes with list of cho ices
$12.00 per movies of equal quality. Adult titles
available. 2845 FONDREN, Houston, TX 77063
(713)781-8859

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 826-0, Solvang , CA 93463

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

THE Intelligence Library. Restricted technical
secrets--books on electronic surveillance, lock
picking, demolitions, investigation, etc . Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

'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
plays . 75~. DPP SYSTEMS, INC•• (206) 743-7975,
PO Box 25823, Seattle, WA 98125

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

TRANSFORMERS, triple secondary 10V. 2A,
18V. lA, 18V. lA, 120V. primary, perfect for pro
toboard power supplies,$12.50+ $2.50 shipping,
CA residents 6% tax . J. MACSWAN. Box 4697,
Downey, CA 90241

SAVE-only $15.00. "The Life Saver" keeps you
from leaving your car lights on during rainy days
and emergencies; increases your battery life by 3
times. EVERY-DAY ELECTRONICS CO.• 1227
Oakland Dr. SW, Atlanta, GA30310

TELEPHONE toll restrictor. Electronic device
stops unauthorized long distance calls. Send
$25. DIGITREK, 86-26 85th St., Woodhaven , NY
11421 (212)441 -3100

SCANNER/monitor accessories-kits and fac
tory assembled. Free catalog. CAPRI ELEC
TRONICS, Route 1R, Canon , GA 30520

MICROWAVETV units complete-1 year warran
ty, $150.00. MEC, Box 3123, Tempe, AZ. 85281.
Oealers Wanted. .

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

RESISTORS Y4W, Y2W 5% carbon films 3~ ea. NO
MINIMUMS. Cabinet assortments, 1% metal
films. Request deta ils. Bulk pricing available . JR
INDUSTRIES 5834-G Swancreek, Toledo, OH
43614

BOOTLEGGERS Bible for CB modifications
$12.95, CB Radio Repair Manual, $8.95, Linear
Plan boo k $11.95. Also kits , complete units, and
more! Catalog $1.00 at : A.P. SYSTEMS, POB 263
RE, Newport, RI 02840

SAVE up to 50% on name brand test equipment.
Free cata log and price list. SALEN ELECTRON
ICS. Box 82-G, Skokie, IL 60077

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

MICROWAVE receiver system. Write: "De Iers
Wanted," Dept RE, POB 4181. Scottsdale, AZ
85258 (602) 941-9395

MINIATURE FM WIRELESSMICROPHONE

20 AMP REGULATED 12VDC POWER SUPPLY!
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__ 138 "' ~ 1..... t2 5"' 1, ,, 6988~, EaIIlY'h.andIe ,hM'TInllt __•
,....... ,.too. ssa I.....n up to
400w P E.P, Br..-d new. fKUMy
W. '-d 110 VAC , No. 34tvA394 sst.18

l :M9V"'395 . • abooJ•• l0~-S54.I5.S"'_95 ... J5.1 uJ5

UUD ~C£cE€~~~!~~~ ~z.
• ~lronJC bM,.,,"~ unuw , 1

Oliff' Wr,l. or e.rese tlw ,nfor "
m.l11OO c:.rd number below .----------ElCO ELECTRONICS

[§IIU~OOI ~~:~8:i~~~~.~~~G CENTER

~k WIth oro. ,. p6t_. V,M 80M"lIIr~d OK. lSorry , ftC) C.O.D: , . Add 15'4
t o< UPS 11H..-d h", lh «f, l ,.fundMl. N.Y. $qt. ret*"U~no~, tVI .
O..I.r8o bpo« i lloqUOflft 'M.,".Our tMpftoM orell. doH.k Nftr doNs.

c.ll 1 ·518 - 561 ·8700.

FACTORY SURPLUSUHF TUNERS

495 ~~~::I::::~:~~~~~~:: ~
$3.95 imental wo rk bu ild ing, ~ble TV
••./10 conVlrters. etc . No . 349SU09'9

H.... in the ..,moty~' 2995
n"ncl. RtaPtion on any sun· $21.50
d.,d FM radio or rece iver. •...J5
No. 349VA4I2 $24 .lIi5

... /1 0

OUARTER-MILEWIRELESSMICRaOPONE

&'1
05&~~c~:':.~:~~~..
17 ""r ........ mlh. re<:eJWt" . AIl

ba11~opfillK1 . El«tretwtdoe · .,
S4t .ts r..... rnportM. VU mel.t. _ ._
... /5 No. 34WA093

~
FACTORY SURPLUS VHF I UHF

• "TWIN" VARACTOR TUNERS!
• Ad m,," No. Ne3143·1 . 5

::,,~~~,r:::~~,:,,::,::;,,'''::,";;;' 399
:''',~.r:nO~: ~N~~:n~t;::~ $34'/595

~ Poh 349 VC3OI Ill.

DUMPING!NORELCO ENDLESS LOOPCASSETTES!

A95 :;;:;-;bl.10 tind ...ny ~-r ~~~ ~~::::: ==: ::~~:~
IN STOCK - THE MURA

CORDLESS TELEPHONESYSTEMI----14488QIII _doth-. _ _

-podI..pIloow
4OOh . .......... Re
~' Laot

:::;:..::.-'0:.:: ." $12'-15
..-v. •-" ......_ , • • . / 5.
No. 34 9VA21-4

SALE OF OUARTZ BATTERY· I
OPERATED CLOCK MOVEMENTS!

Aocur Ky of 1 mIn . I YtM up

995 "' yom ...""on~ l;". ~
I_ " C" .:. 11.Impo rt l'd from .-

$1.95 ~t Gt rm.any, No. 349VA~1

... /5 I349VA565 Matd'litot"-t,'.~;.~9/~t ' l

SMASHINGALL SALES RECOROS - OUR NEW

~
30 CHANNE~~sii~NV3ERTE9R ! !~

--- TVwt l .1 ./5
No. 349A E047

HOT NEWIMPOR. TI REMOTECONTRO~~ .,

8

30 cH9ANNE9SBL~n:::::.E:TERI ~
S1t i'5 ont of f sw.tch m
... /5 f,,'11 tunll''lgc:ontroll

174.15 No . 34li1VA175
" .' 10

ETCO MKII WIRELESS-

'i:il~~~;'1RTE8R! 900
• It.1l1

"No.- 349 IAOO8

VIDCOR 2000 CONVERTER ELIMINATESPROBLEMS

'8qWHE9r;;;~~~~~CABLE TV
IlMe5 remo te ch.mel con ·
tfoI. En~""'"odeotOllP"''Il

of one Clible progr, m

:~..::~c:~..a n-. l...:':"::'==.J

UNUSUAL FACTORY SURPLUS

~
MIO'BANO - S::~:'N:':.~o~E T

1V
TUqNER95

c:ommonIF fl'1'qUenq- . EX~fI-

=l~~':t~~:""r. 517.50
! 349VA389 . o.tl' I~=::O;9=~UOI " ./ 10
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rc.rnstJlJ the first name in Counters!

UKll
CT ·90 wll'ed,I )'(ar ... .,.,.anty 5129 .9S
CT-90 KII.90 day pollni " " ·
rant )' 109 .95
AC-1 AC adapte r U S
Bp· J N Kad J*k +- AC
Adap'tv Cllarlt r 12.95
OV·!, ~h(fOo powtr (}ocn
IlInc bue 49.95
Euc rnal tuM baH mput 1. ,95

The CT-90 is the most versatile, feature packed counter available for less
than5300.00! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed!Also, a IOmHz TCXO time
base is used which enables easy zero bea t calibration checks agains t WWV.
Optional ly; an internal nicad battery pack,external time base input and Micro
power high stability crystal oven time base are available. The CT-9O,
performance you can count on!

Range:
Sensitivity:

Resol ution:

Display:
T ime base:

Power.

7 DIGITS 525 MHz

Display:
Time base:
Power:

12.95

599 .95

84.95
3.95

PRICES;
CT-70 wired,I year warranty
CT-70 Kit, 90 day parts war
ranty
AC- I AC adapter
BP-I Nicad pack + AC
adapter/charger

The CT-70 breaks the price barrier on lab quality frequency counters.
D eluxe features suc h as; three freq uency ranges - eac h with pre-amplifica tion,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals

from audio thru UH F with 1.0 ppm accuracy - that's .ooo I%! Th e CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

SPECIFICATIONS;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MH z

Less than 150 MV to 500 MH z
Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-4O'C
12 VAC @ 250 ma

7 DIGITS 500 MHz $79 95
WIRED

Disp lay:
Time base:
Power.

PRICE S:
MINI- IOO wired, I year
warranty .579.95

.AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/ charger 12.95

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINH 00 doesn't have the full
frequency range or input impedance qualities found in higher price units, but
(or bas ic RF signal measurements, it can 't be beat! Accurate measurements
can be made from 1 MHz all the way up t0500 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-IOOmakes an ideal addition
to your tool hox for " in-tho-field ' frequency checks and repairs.

SPECIFICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KH z (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-4O'C
5 VDC@ 200 ma

DIGITAL MULTIMETER $99 ~IRED

29.95

5159.95

119.95
14.95

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

SPECIFICATIONS;
DCIAC volts: 100uV to I KV, 5 ranges
DC/AC
current 0.1uA to 2.0 Amps, 5 ranges
Resistance: 0. 1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Power.

$159~IRED

T he DM~700 offers professional quality performance at a hobbyist pric e.
Featur es include; 26 different ranges and 5 functions, all arra nged in a
conven ient. easy to use format. Measurements are disp layed on a large 3~
dicit, ~ inch LED readout with automa tic decimal placement, automatic
po larity, overrange indication and over load Protection up to 1250 volts on all
ranges. maki ng it virtually goof-proof TheDM~700 loo ks great , a handsome,
jet black , rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

79.95
3.95

19.95
2.95

599 .95

Disp lay:
Time base:
Powe r.

SPECIFICATIONS;
Range: 20 Hz to 600 MHz The CT-50 is a versatile lab 'bench counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive F requency

Less than 150 mv to 600 MH z Adapter which turns the CT-50 into a digital readout for any receiver The
110·00HHz (60(600MHMzHrange» adapter is easily programmed for any receiver and a simple connection ;"the

. z z range VFO . . ired f Addi th . ada .8 digits 0.4" LED rece ivers IS all that IS requr lor use. ng e receiver pter mno
2.0 ppm 20-4O"C way limits the operation of the CT-50 , the adapter can be conveniently
110 VAC or 12 VDC switched on or otr: The CT-50, a counter that can work doublo-duty!

8 DIGITS 600 MHz

~
DM-700wired, I yearwarranty
DM-700 Ki~ 90 day parts
warranty
AC-I, AC adaptor
BP·3 , Nicad pack +AC
adap ter/charger
MP-I, Probe kit

AUDIO SCALER

For high reso lution audio meas urements, multiplies
UP in frequency.

• Gre at for PL tones
• Multiplies by 10 or 100
• 0 .01 Hz resolution!

52995 Kit 53995 Wired

ACCESSORIES
Telescopic whip antenna - BNC plug 5 7.95
High impedance probe, light loading . . . . . . . . . . . . . . .. . . . . . 15.95
Low pass probe, for audio measurements . . . . . .. . . . . . 15.95
Direct probe, general purpose usage . . . . . . . . . . . . . . . . . . . . . . . . . . 12.95
Tilt bail, for CT 70, 90, MINI- I00 3.95
Color burst calibration unit, calibrates co unter

against color TV signal. . . . . . . . . . . . . . . . . . . .. ... . . . ... . . . . . . . 14.95

COUNTER PREAMP

For measuri ng extremely weak signals from 10 to 1,000
MHz. Small sue , powered by plug transformer-included.

• Flat 25 db gain
• BNC Connectors
• G reat for sni1flngRF with pick-up loop

534 95 Kit $44 95 Wired

( I[l·TI .... C1 1 ;lI l ~lI'lI l ( [ "I." ' 11 £ ' ." 'I'" -~ A~ l..!..B.lli Sal"f a" ,an gua' a n,ud ..a m,n. la ' 10 d a,_ ,f net pl. a , . d
~ .. ~..t.... 10. ~ ... ~ ...- 10. lilt •• • e..::t=I 'CiiP'~ I. hun In ouglno l fo rm fOl I. f,.md Add S~ fo r ,hIpp ing •

. PII ONE ORDERS In,,, ,anc.to omaA .mu m o I SIO O\l. " . a, odd IS Oo coo o d d
2575 BAIRD RD,. PEN FIELD , N Y 14526 CALL 7 16-586-3950 S1 O ,d."und., SIO add S I so N y .... d. nh. add l ' .'a '

c.....
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m
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1."
2.25
2.25
2.49
2:~
.fB

10.95
10...
1.69

10.90....
s,"1.'"
1.60
.19
.19

L M702H . ;'9
LM70JC N .It
LM709N .29
LM7lON .19
L M711N . 79
L MnJN .~9

L M7J3N i.ec
LM7 J9N 1.1)
L M7"l C N .~

MC I74lsca 1.00
L M747N .79
LM741H .5li
L MI 014N 2.75
L MUI ON 1.95
L MI451C N .59
LM I.... N 1.25
L MI 419N 1.25
L MI496N 1.9~

LM I55&V 1.7$
L M 1ICXlN 2.9(,
L MlI71N 5.4lJ
LMII72N 5.49
LMl l n N-9 1.45
LM~N 3.2:)
L Ml t96 N 1.75
LM2lXrrr 1.49
L M2InP 2.05
LM2I7IP 2.25
L M2I96p ·l 2.ti
LM31I9 N 2.95
L M39Q)N . 5';1
L M39CtICN I.!.i
LMJ9O'}N 115
L M3'914N 3.9:5
LM3'915N U5
L MJ916N 3.95
RC4136N ~.1S

RC"151NB J.ts
RC4 194"iK s.ss
RC 4195Tt<. 5.49
L M4500A 3.25
IC UO»B 4.95
LMI J:l1)N 1.29
L MI3600"" 1.0
75131N 1.95
254S0N ...
7S4S1CN .39
75492 .19

74C221
74C240
"<:244
74C373
74C314
74C901
" C9Q3
14C911
74C912
74COIS
74C917
14C922

""'"""'"74em
IOC9S
1OC91

LINEAR
LM340T-5 1.25
L M340T-12 1.25
LM340T -15 1.25
L M341P-5 .15
L M341P-12 .75
L M341Po15 .75
LM342M .69
L M)42P ·12 .69
L M342P-15 .69
L M34IN 1.25
L M350K 5.75
L F 351N ..60
L F J5J N 1.00
L F 355N 1.10
L F J56N 1.10
L M35IN 1.00
L MJS9N 1.79
L MUON 4.49
L M373N 1 25
LM3nN 2.95
LMJION 1.25
L MJl l N 1.95
L M3I2 N 1.79
LMJI4N 1.95
LM_N·3 1.29
L MJl 7N 1.4:5
LMJI9 N 1.35
L MJ92N .69
L F 39CN 4.00
L MJ99H S.OO
TL4MC N 4.49
T L496CP 1.75
NESlOA 6.00
NE529A 4.95
N E5J I H 1.95
NESJ6 H '.00
NE540 H 6.00
N ES44N 4.95
NE550 A 1.30
N E555V .39
L M556N .99
NE564N 3.95
LMS65N 1.25
L M566C N 1.95
L M567V 1.25
NES70N 4.95

74C
74C95 1.59
7"C 107 1.19
74ClSi 2.95
7.C1S4 1.95
74C157 2.25
7"CI60 1.69
74C 161 1.60
74C162 1.49
74Cl6J 1.69
7"C164 1.59
74C I73 l.J9
74C I 7-4 l.J9
74C I75 1.19
74Cl92 1.6'9
74C l9J 1.69
74CI 95 l.S9

D~DIL
Function Price
CM OS Precision TI~r 14.95
Sto pwillt ch Chip, XTL 24.95
3Y.1 Ol g lt AID (LCD Dr ive ) 16.95
IC , C ir cuit Boillrd , D isplay 34.95
3Y.1 D igi t AID (L ED Dr ive. 15••
IC , C irc u it Board , Di spl ay 29.95
JY.I D igit AID LCD Di s. HLD. 1&.95
JIr'I D ig it AID LEO DI s. HLD. 17.95
L o w Battery Vo lt In d lu t o r 2.25
C M O S LED Stopwatch!Tlmer 12.95
Stopwatch Chip, XT L It.95
Tone Generator 5.15
T o ne Generator Ch ip, X T L 12.95
Oscillator Co nt rolle r 6.50
F req. Co u n ter Ch ip, X T L 11.95
seven Decade C o u n te r 17.95
Cl ock Gene rator 3.95
4 Func. C MO S S t opwatc h C KT 13.95
4 Func. Stopwatch Ch ip, XT L 19.95
" Digit U n tv. Cou n ter C .A . 32.00
..D ig it Freq. Co u n t er C .A . 26.95
" Olg lt F req . Cou n ter C.C. 21.95
4-O Igit L E D Up/Down Counter CA 12.95
4-OIg it L E D U p/Do wn Co u n t er CC 14.95
LC D 4Y.1 Di g it Up Co u nter DR I 11.25
I ·Dlglt Un lv. Co u n ter 31.95
5 F u nc ti o n Count e r Chip , X T L 74.95
CM O S Bin P ro g. T im e r/ C ounte r 4.95
CM O S D lvl d e-b y -256 RC T imer 2.os
CM OS BCD Prog. T lme r/Counte r 6.00
CM OS BC D Prog. T ime r/ C ount e r 5.25
CM OS 555 T im e r (I pin) 1.4$
C MOS S56 T imer {l4 pi n} 2.20
CM O S 0 1' Amp C omparator 5MV 2.25
CMOS oe Amp Ext. C mvr. 5MV 2.95
CM O S Du al O p A m p Comp o 5M V 3.95
C MOS Trl oe A mp Com p o IOMV 5.35
CMOS Q uad 0 1' A mp Compo 10M V 7.50
C MO S Q uad Dp A mp Com p o lOMV 7.50

~~~~'~r~o8:~~tre;tor ~:~
~~~II~~cd~:~t~~I~c~r.~lode ~-=
Volt Ref/ Ind icator 2.95
Volt Re f In d lC.lt o r 2.95

.>3

.J)

.39

.39

.]3

.".39

.J)
1.J)
1.90
.19
.19

1...."....
1."1."

L H lXlO2C N 5.15
L MI OCLH 4.50
L M llCLH 4.15
L~OH 4.95
TL1I71C P .79
TL1I72CP 1.39
TL074C N 2.49
L HOCI.2CD 35.10
T UlI2CP 1.19
TL.OI4C N 2.19
LH00')4 C D 35.10
L MJOOH .M
L M30IC N .35
L MJ02H 1.95
L M304H 1.95
L MJOSH .99
L MJ07C N .45
L MXlCN 1.00
L M309H US
LM 309K 1.25
L M310C N 1.75
L M311/ C N .90
L M312H 2.49
L MJ17M P 1.15
L MJl 7T 1.75
LM317K 3.95
LMJl 8C N 1.95
L M319N 1.95
L M320K -5 1.35
L M320K·12 1.35
L Ml2OK-IS 1.35
L M320T -5 1.25
L M320T·12 1.25
L M320T-IS 1.25
L MJ2J K 5.95
L MJ2r4N .99
LMJ29 DZ .6$
L MJJ I N 3.95
L MJJ4 Z 1.30
L MJ35Z 1."0
L MJJiZ 1.15
LMJ37T 1.95
L M137M P 1.15
LMlJIK 6.95
LMJ3llN .99
LM340K-5 1.35
L M340K- 12 1.35
L M340K ·15 1.35

P.rt No.
706l P I
7045EV /Klt*
7106CP L
7lOliE V / K lt *
7107CPL
7107E V / K lt *
7116CP L
7U7 C P L
72011DR
12061PG
72Z EV/Klt*
'1206CJPE
72D5CEV/K lt*
7207AI PD
7207AEV/Klt*
720I IP I
7209IP A
7215 1PG
7215E V/Klt*
7216AIJI
72l6CIJ I
7216D IPI
72171J I
7217A IP I
7224IP L
72215A IJ L
7226AEV/K lt *
7240IJ E
7242lJA
7ZiOlJE
7260IJE
7565IPA
7556IP D
7611BCPA
7I12BCPA
7621BCPA
7631CCPE
7641C C P D
7'642C C P D
l660CPA
IOJaCC P D
aMl C CPE
IOti9CCQ
I211C PA
I212CPA

74COO
74C02
74C04
14C01
74C IO
7-4C14
74C20
"C3Q
14C42
" C4l
74C73
74C74
74CIS
"C1674C19
74C9O
74C93

ELECTRONICS

LOW PROFI L E SOLDERTAIL
(T IN) SOCKETS STANDARD (TIN)

1·24 25-49 se-,00
1-24 25-49 ...,00

.11 .1' .is 14 pi n ST .21 .25 .24.20 .1' . 1' 16 p in ST .30 .21 .25.22 .21 .20 11 p in ST .35 .J2 .30." .21 .21 24 p in ST ... ... .42.34 .32 .30 21 p in ST .ss .90 .11.31 .l6 .35 315 pin ST 1.>3 1.26 1.15.,. .31 .ss 40 p in ST I." 1.45 1.30.45 .44 .43

.60 ." ...
If WIRE WRAP SOCKETS.OJ .62 .• 1

(GOLD) L EVEL #3
SOLDERTAI L (GOLD) 1-24 25-49 "'100

STA NDARD 'plnWW ." •54 ...
10plnWW .69 .63 ."1·24 ....9 ...100 14 pi" WW .19 .73 .61

a p in SG .>3 .35 .31 16plnWW .1> .13 .10
14 pi n 5G .' 9 .45 ." II p in WW .ss .90 ••1
16 pi n SG •54 ... .44 lO pi n ww 1.19 1.01 .ss
11 pin SG ." ." .41 22 p ln WW 1." 1.35 1.23
2<4 p in SG . 19 ." .69 24 p ln WW 1.39 1.26 1.14
21 p in SG 1.10 1.00 .90 21 p in WW 1.69 I." 1.31
J6 pin 5G 1.6, 1.40 1.26 J6 pin WW 2.19 I." 1.19
40 pin SG 1." 1.59 1.45 .co p in ww 2." 2.09 1.19

JUMPER AND CABLE ASSEMBLIES
STANDARDDIPJUMPERS - -All tLl"'Pft'S UN low profile dip piIl p with '-v Outy -, u uu" .. -- ,r ...

PI~fOfrtpllllleddltCOlWl«tlPPloaotlo ... ..., ' 24 131 2-4 .. -- ,,- ' .71- -, Ulln • .. --,,- ,..
1),114-1 t14 102 .1:l .. ...... _ l r SUI -, ... ':MI." .. -- ,r "..
1),11. ·2 1)4 10224 .. . .... _ )4" ,.. - ,... 1)41.,.. .. --".- l U I
OJ14 .:t • 2410131. .. ....- ,... ,... - ,... .:N''' • .. --,... ""OJ' 4-' ·14 U tlOf l :r .. ....... _ 12- ,...

STANDARD DB25SERIES CABLESDJl"2·'4 n.'O&)4 .. ....... 1Nl 24 ~ I,.'
DJl ,t.] ·14 n4101 .)1 .. 6ooobIt"'" )IN U . Now you eMl oro. 0825 P Of S ton ,*ton with the
OJII-' n . ,1212 .. ...... _ l r ,.. etbl.~ \0 f it VO<Jr appllUtlon . ChooH from
DJl 1-2 n(112)4 .. .......-,.... 1.1' our lundard ftl t~ In 4·1001 1~M.
DJI& -3 1)4112)1 .. .. .... _ )1- m STAND ARD CABLESOJ'I-'·I, U ( 1111 2 "

........ _ 12~

'" _No. "*''- eo.-... -OJ' ...21, n4 U.:M .. ..... _ :M ~ ,.
OJ,...,-I. mu.,. .. _w._ .- ... """". ,,- 1-08251' , ' .H ...DJZ(·, 1)0112212 " ............, lr ,.

~ 4 f" , 1 ·082~ 10.15...DJZ(·2 ':M 122:M "
........ _ 24-

U •...., I:M"" I " .......- .~ 'M """"..... ,,- 20 B25I' ,.....
DJ24·'·2( , :M121 12 "

_tN_ lr ."
"""".~ 4 fMt 1·0 829'/1·08 25$ 17.15 ...DJZ42 :M ' :MI21 2<1 "

_ . _ 24 ~ U.
0,124'24 "41 2tM "

...... _ :M~ ... DB2SS-4·S ,,- 2 ·0B2~ 11.15...

- 7400
SN74OC)N .10 SN1472N ." SN1U56N .19
SN740IN .20 SN1U1N .35 SN1415 7N .s9
SN7402N .25 SN7414N .35 SN7416QN .19
SN7403N .25 SN747SN ... SN74161N .19
SNl404N .25 SN14J6N .35 SN1<H62N .19
5Nl040SN ." SH7419N '.00 SN14163N .19
SN70t06N . 35 SN 7410N .60 SNl4164N .19
SNl401N . 35 SN7412N .ss SN1416$N .19
SN7401N ." SNl4QN .69 SN14166N 1.25
SN7QN ." SNl415N .19 SN14161N 2.19
SN 7410N .25 SN HIIN .35 S Nl417QN 1."
SN7411N ." SN14nN 1." SN141 72N ....
SN7412N .35 SN7490N .'9 SNl4173N J.> l
SN7413N .40 SN7491N .ss SN74174N ."SN74 !4N .69 SH 74'nN .45 SN7417SN .19
SN7416N ." SN70t91N .45 S N 7417fiN .19
SN 7417N ." SN74lMN .69 SN7417 7N .19
SN742QN .25 SN7495N .•9 S N74179N 1."
SN7421N ." SNl496N .69 SN74110N .19
SN7422N .45 SNl491N 3.00 SN74111 N 2.25
SN742JN ." SN14IOON 1." SN741I2N .19
$N7425N ." 5N74104N ... 5N74114N 2."
5N7425N ." SN74105N ... SN741 ISN 2."
5N7427N .25 5N74107N .35 5N7419ON 1.25
5N7421N .49 SN74100N .>3 5N7419 1N 1.25
SN74JON .25 SN14116N 1." 5N14192N .19
S N7U 2N ." 5N14121N .>3 SNl419JN ~9
5 N 7431N .25 5N74122N .M SN741MN .19
5N74J1N .40 SN1412JN ." 5N74195N .69
SN74J9N .25 5N14125N ... SN74196N ...
SN7440N .20 SN7412fiN .49 SN74197N .19
5 N7....IN .19 SN74 WN ." SN74 191N 1...
5N7....2N ." S N 74U5N ." SN74 1MN I."
SN744JN 1.10 SN7414IN ." SN 7422IN 1.25
SN7444N 1.10 SN741 42N 3.25 S N 7425IN ."SN7....SN .19 SN74143N 3." SN74276N 1."
SN1446N .19 SN741....N 3... S N14219N .19
S N , ....,N ." 5 N 7414SN .19 5 N 7421JN I."
SN1441N .19 SN74147N 1.90 5N74214N 3."
SN7450N .20 SN74 141N I." 5 N7421SN 3...
5N74SIN .20 5N74150N 1.25 5N74J6SN .69
5N74S]N .20 5N7415IN .69 5N74J66N ...
5N7454N .20 5N74152N .69 S N 743l57N .69
5N14S9A .25 SN74153N .19 SN7 Q61N .69
5N1460N .20 SN74154N 1.25 SN7 0 90N 1.49
5N7470N ." S N 74155N .19 SN7O!J]N 1...

74LSOD ." 74LS 741..5192 I.IS
74LSOI ." 741..519] I.IS
741..502 ." 74LS92 .7S 741..5194 loIS
74LSOl ." 74LS9J ." ].41..5195 I.IS
74LSOC .35 74L 5 9:i .ss 741..5 197 1.19
741..505 .35 741..596 1.15 741..5221 1.19
741..501 .35 741..5107 ... "L.S24Q 1."74Lsot .35 741..5109 ... "'1..52'41 1."741..510 .35 74LSII2 .45 741..52'42 1."741..511 .]3 741..5113 ... 741..5243 I."741..512 .35 741..5114 ... 74L S244 1.49
741..513 .ss 741..SI22 .19 741..52'4S 2."
741..514 .ss 741..5123 1.25 741..5247 1.19
741..515 .J> 741..5125 .'" 14LS24I 1.19
14LS20 .35 741..5126 .'" 741..52119 1.19
741..521 .J> 74L 5112 ." 741..5251 ."741..522 .35 741..5113 .19 741..5253 ."74L526 .J> 741..5136 ... 741..525 7 .19
741..527 .35 "'L S lJI .19 741..5251 ."74L 52I •35 741..5139 .19 741..... .69
741..530 .35 741..5151 .19 "LS266 .69
74LS 32 .35 74LS153 .19 74LS273 1."741..513 ." 74L51S4 1." " LS279 .19
741..537 .45 741..5 155 .19 74LS2tJ .19
741..531 .>3 741..5156 .19 741..5290 .ss
741..540 .J> 7. 1..5157 .19 741..5293 ."741..542 .19 741..515& .19 74LS29I 1.25
741..547 .19 7" 1..5160 loIS 7"1..5152 1."74LS4& 1.15 74L5161 LIS 74LSJ:5J 1."741..549 LiS 74LSl62 1.15 74LSJi6 .69
741..551 .35 74LSl6J US 741..5366 .69
741..554 .35 74LSl6" U S 7"1..5367 .69
741..555 .35 74LS166 1.15 74L5J61 ...
741..573 .45 74LSl6I 1.19 14LSD3 I."741..5,", ... 741..5169 1.19 7"1..5374 I."J.4L575 ." 741..5170 I." 741..5175 .19
J.4L576 ... 741..5173 .'" 7" LSJ16 .69
7"1..571 ... 741..517-4 .99 741..5]9] 2.49
74LS13 .19 74LS I15 ." 74LS399 2."741.516 1.25 741..51&1 2.90 74 L~70 2.49
741..516 .49 14L S I90 1.25 1ILS9!i 1...
J.4LS90 .69 74LSI91 1.25 I 1LS 97 1."

74500 ... 745 74524 ] ' 25
74502 .45 745244 ' 25
"503 ... 7451 24 3.90 745251 1.45
7450< .M 7"5113 .M 745 253 1.45
74SOS .M 745134 .•9 74S257 1.35
"508 .60 745 135 1.19 745 251 1.35
"509 .60 745 136 1.7, 745260 .19
74510 ... 74S IJI 1.35 145210 ~96
74511 ... 7451 39 1.35 745 217 3.25
74515 ... J.4S140 .19 745 211 ~"745 20 .es 745151 1.35 745 373 349
74522 ... 745 153 L3> 7453 74 34 9
745 ]0 ... 745157 1.35 745387 2."
145 32 .M 74S ISI 1.35 74S471 10.95
745,. 1.25 745160 2.90 74S4n 10."
14540 .60 745174 I." 745473 IU S
74551 ... 74S175 1.59 745474 12."

"'" .60 74SI aa 2.96 745475 12."
7456 5 .60 745194 1." 745S70 s.ss
'"' 5 74 .zs 74S 195 1." 74S571 ....
145.. .19 745 196 1." 74S572 9."
145 112 .19 745240 ~.. 74557] 9."
7-45 11] .19 745241 ~.. 74S94O ' I.145 114 .19 745242 ' 25 745941 31.
CA30IOH .ss CA-L1NEAR C AJOO'lN ' "CAJ013H 2.15

CA3060N '25
CA3096N 3."

C A302JH 3.25 CAlI30H 1.39
CA3QJSH 2." C AJOOOH 1.25 CA3140H 1.25C A 301IJN 2.00CA3Q3'JH 1.1> C A3Q02N 2.00 C A3160H 1.25
C A3046N 1.30 C A3Q13N 1.60 C A3401N .ss
C A306'lN 3.25 CA3OI6N .1> CA3600N ' 50
CD4000 .39 CD 4098 2.4'
C D4001 .39 CD- CMOS CD4 "" .rs
CD4002 .39 CD4S0 7 ."CD4006 1.19 CD404 1 1.49 CD4 ", ,..
CD4001 .25 CD4042 .ss CD4S10 1.39
CD4009 .49 CD404J .19 CD4 S11 1."CD4010 .' 9 C D4<l44 .19 CD4S12 1.49
CD4011 .39 C D400; 1.19 COol514 ,..
CD4012 .25 C04047 2.60 CD4515 ~..
CD4013 ... CD404I 1.3> CD4S16 1.49
CD4 014 1.39 CD404 9 ... C 04 SI, 1.19
CD4015 1.19 CD4060 .'9 C 0451 9 .19
C04016 ." C OCOSI 1.19 CD4"" 1."

en C04017 1.19 CD4052 1.19 CD4 626 1.79 ·
CD401, ." CD4003 1.19 CD4 '" 1.7.() CD4019 ... CD4,.. 2.90 CD4 '" 1.95

Z C D402Q 1.19 C D4069 .... C04~J 2.19
C04021 1.39 CD4<>iO 1.49 CD4 '" 11.950 C D4022 1.19 C D4,", .19 C D4'" 2.19a: C D4<l23 ." CD4 061 .39 C D4613 ~..

~ C D402< .19 C D4069 .45 C D4", ."() C D4Q25 .23 C D4010 .M C D4123 1...
W CD4 ". 2." C D4071 ... CD4 124 1.90

CD4OZ1 ." C D40n .'9 MC I4409 11.....J CD402I .19 C 04073 .39 MCI....IO 18.95W CD4029 1.49 CD4075 .39 MCI ....U 15.956 CD4030 .49 CD4Q7l; 1.39 MC I4412 15.95
CD4034 ,.. C OC071 .M MCI ....19 1."0 CD40JS ." C D40I l .39 MCl....n "...« CD404Q 1.49 CD4002 .39 MC14S31 ~49

a: C D40'U ." MCI4SoCI 1...
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z
m

$4.".....
$3.""...S8.D5
$3."
$3.".....

D·Submlniatura Plug $2 .96
D·Subminlat ur. Soc ket $3.60
ScrewlDd<Hdwr; 121DB25S1P 2/$.99
Cover for DB25P/S .• . . . . . . $1 .76
P.C. Ed.. 122/44 Plnl . . • .. . $2.95
BNe Plug $1.79
BNCJock .. . .. . . •... .. $3.79
UHF Ad lptar .... . ••.. .• $ .49
UHF P.n.1 Racp• .••• •• • . • $1 .29
UHF Adlptar $1 .60
UHF Plug . .•.. . . . . . . .. $1.60
BNC Plug .. . . . . • . . • . • . $1.79
BNC Bulkhud Recp. • • • • • • $1 .29

11~~HZ
l1 TVIeOHz
117WflOHz
117VIeOHz
120WllOHz
120VIMIHz
11TVIMIHz
12OVleOHz
12OVIeOHz

AC and DC Wall Transformers

Ae2!O
AC "'"AC1000
AC1700
00 100
DCe812 (abon)
OV9200
0C900
001200

CONNECTORS

JE600
Hexadecimal
Encoder Kit

FULL ll-BIT
LATCHED OUTPUT
19-KEYKEYBOARD

KEYBOARDS

010400 In~ Co~to.U1 CaUlklt . •. . . . • . . . . ••• •. • . •••• ••14.8
FuI ckU .... for Inter. products Ind . memory deoItcM.
1'I'lk:topoc .•~ & 1ndwt.1".. productI l1J21 pegeaI

201110 In ~lo..JgnKandbook .
Fuldlitl~eppI.nowrsfOl'"lnWiI~6aYlce

~1644~1

Micro Switch 69·Key Keyboard
U. e. AMI SW2Q350K Chip. Size: 15-318"'L x 5W 'W x 1M "H Metal
Fr. me. Light & dar'll; grey k. y cap. (No Dala S~l)

Part No. KB69SD12·2 $19.95 ea.

Boschert Multl·Voltage Power Supply$' woe. l >VOC , nd "VOC

I
fEATURES:Yol~·:·5Y-DC 0 25amp.. '2YDC 0 4ampa •• 24VDC«
=--~. ~~rr~~~~kin.+t~~ ~~o:~=-~~~
Slz« 4.15" x 2.50" x 15.00"
· Total a'Nt. output shall not exc.t<l 200 watt • •

=-~~I~:tl~~;~~h.:;~n~~~jgfllt;~~ol~gln:~
Thl. open frame switc hing ~.r supply prO'tlde. user with hlg~cur-

~~=:'=~ rri~·~t~~~nCt~.r~~~I::~o~t~r~l:cc~
=rlc.~~n~~~~.ment:~~t~~:.1:?t'h 10tb~~. mounti ng.

Part No. 200-3010 $69.95 each
- "ANY OTHfIIS AVAILABLE· WR/1E FOR INFORMATION -

Dotanectlcs 74-Key Keyboard
u... EA 20134 Chip (Electronic Array.). Slza: 15%" L x 5 Vl"W x
1-318"H . While . black, blue. grey k.y caps. (No Oala Sheet) -

Part No. KB354 $29.95 ea.

DB25P
OB25S
D2041B·2
OB51225
22/44SE
UG8B/U
UG89/U
UG175/U
00239
PL258
PL259
UG250/U
UG1094/U

TRS·80
16K Conversion Kit

ExP.n'kr.0~~~~sT:os,;,~.~~.~7~ to 16K

08 e• • MM5290(UPD41614116) 16K Dyn. Rem (Ona)
• Document .tlon for conver llon
TR5-16K2 "150na 19.95
TR5-16K3 "2OOn 16.95
TR5-16K4 "25Ona . .. . ... .. . .... •. . . • . ... 14.95

BOOKS
Nedotlllfs.mk:ondu«or - Int. raM - I n~

JOOO1 Nadon.l CMOS DeUi Book 15
1&40 ~174C . CD«lOO.~ AID Convertan

30002 ~ IntlMfac. DeUi Book ..
1104~I 0'. DS8000. D53eOO. DS7!lXXl• .te.

3000J Natton.llJtMar DaUilook ••••••• •• •• . .• • . . • .••• . .• . .• 11.11

JOOO4 1~~~~'~.:.=J~~~.. w.tpaQlal .

JOOOI 1:r4~W~e:t~,e~~S~=OMBOOO'~"" " "" ""'.

30006 Above 131 30001 .3.5 as set $24.95/lot

..$9.95

i:h;----e::~=== ;;-,2;
Gil" JO,, _ _ ,,".JOWI.I·IOO-""'! ...
Gil'" 100_1_2 2.00

" 171 1OO_ IH. I I2.'_~-.- I_. • oo

01110 100 pille.. Robot/Slot car
aaara, Shaft .. WhMI., Moton

RESISTORS

ELECTRONICS

CAPACITORS

GRAB BAG
SPECIALS

$10.00 Minimum Order - U.S. Funda Only Spec Sheet. - 251
C.lllomi. Realdenta Add 6% 5.1.. Tax Send 88CPost.ge lor your
Post.ge - Add 5% plu. $1.50 Inaur. nce FREE 1982JAMECO CATALOG
Send S.A.S.E. for Monlhly S./e F/yerl Price. Sublectto Ch.nge

Jameco·
1355 SHOREWAY ROAD, BELMONT, CA 94002

6/82 PHONE ORDERS WELCOME - (4151592·8097

hrt ... . PM. '....- ...... -,...., ,
" .... •7I · 1D/ "'$,...., ,
'" .... ... · 1D/7.I$,..... • "34 .... .M· 1D/ U$

Z400-AlCD • AlCD .... .M ·1D/ I.tS,...... • '54'" " ... 1.Dt · tDI 1.15

....L..H...
p,rt.SF·25016 1.391 .25
2% " Square - 16 Ohm

.25 Watt (4 mounl. holes)
Large Ceramic Magnet

Size: 2'4" x 2'4" x 'I."

MUFFIN$ FAN
~~=~C:O'1l~aa':r~:~":
• 105cfm Ir.. air delivery:::~·.m·ai ~~~~~~~V::I~~iJ7 0Z-

• more than 10 yrs. cont. dUly a110 ·C
• Impedance protected
• for ambi.nt, to 7O·C·gu.~::~ recognized &

115V, 5Ot'lIOHz, 14 Wa«s, 105Clm
Ullrasonlclilly cle aMd • I..IM.

MU2A1 .. . . $9.95 ea.

1aNational semiconductor

RAM SALE

5K Lin..r Tap,r Pou $5 .25
lOOK Li n..' Taper Potl $4 .95
40K {21Vid-a Con tr oll .r in caM ••• ' 4.95

JS-6K
JS·1OOK
JVC-40

•
JE215 Adjustable

Dual Power Supply
Generll Description: The JE2l5 is I DUll Power
Supply with independentadiurteble positiveand negl'
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe userunlimitedapplications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable pOW1!r
supply. FE ATURES:

• Adjust.bl. r. gu la t . d pow er . upplias.
P OL a nd nag . 1.2VOC to 1 5VOC.

• Po w ar Outp u t (.ach suppl y ):
5V Oe 0 SOOmA. 10VOe . 75 Om A,
l2VOC O SOOm A. a nd
l 5 V O C " 17 5mA.

• T wo. 3 ·t .rmin.1 . dj. IC r.gu l.to r,
w it h th. rma l o .... rlo .d p ro tecti o n .

• Ha.t. sink r.gu l.tor cooling
• LEO " on" lndlc e t c r
• Pr lnt.d Board Construction
• l20V AC Inp ut
• Si ze : 3 · l/2" w x 5- l /16"L x 2 " H

JEll 5 Adj. DUll PowerSupply Kit (Illhown) • • $Z4.95
(Pictur. not sh ow n but simi lar in construction to eb c .... )
J E200 R~. Pow. r Supply Kit (5VD C, 1 amp ) . . S14 .95

JE205 Adaptar Brd . ItoJE2001±5 .±9 & :t.12 V. $12.95
JE210 Var. Pwr . Sply. Kit, 5·15V DC. t0 1.Samp . $19.95

EPROM Erasing Lamp

....L-ll.
P,rt. A0201 1.25 .99

2 114" Round - 8 Ohm
.25 Watt (4" Leads)

stz e: 2'4" x 'I."

~.,/ '. UTICMINI STEREO
AM/FM RECEIVER

WITH HEADPHONES
For Jogg.rs, Cycll.ts,

Sk.,." & Sport . E••nt.,

~~R~~~t~p'h}~~lgfrJelr;;a~fe~~ne:o..~~/~~I~
tlonal black soil carrying case & shoulder strsp. Belt
clip (hends Iree). Operates on 3 AA cell batteries (not
Incl.). Compact size: 3~" x 4\ " x 1" . WI. 6 oz.
Model 2830 List Prlc. $89.95 ... .• . .$34.95

SPEAKERS

• Er.... 2708.2716. 1702A. 52030. 52040. ete.
• Ern " up to 4 chips within 20 minutes.
• Maintains conmnt exp Oalr. distance of one inch.
• Spec~1 conductive foam liner e limi na tes stlit ic build-up.
• Built·ln ufety lock to pr lYent UV expoaa r• •
• Compact - only 7-5/8" x 2-7/8" x 2"
• Complete with ho lding trlY for 4 chips.

UVS-l1EL Replacement Bulb . •• •. • • . • . $ 16 .95

UVS-11E $79.95
JOYSTICKS
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~
Model MT-2$1.10ea
10 for $9.00
Completely plasticmolded
construction for weather
proofing.Supplied with
rubber boot

VIDEO RESEARCH
P.O. Box 19462

LouisviUe. KY 40219
For Order Only (800) 626-5533
For Informallon (502) 969-4 127

• Micro-Wave Parabo lic Ant enn a
.26 0 B Gain
• Advanced Down Co nve rter
• Powe r Supp ly Included
• Low-Loss Coax ial Cables
• Complete . Ready To Install

MICRO·
VIDEO II

VHF/U HF MATCHING TRANSFORMERS

Model MT-1 szs.,
10 for $6.00
VHF/UHF 75-300 ohm
matching unit Miniature
sizecompletely shielded
and balanced forreduction
of direct pick-up. ~

a: 7 ~

AN YTHING electronic located fast. Reliable ser
vice, detai ls $1. SASE. W.K.M., 212 N. Milto n
Ave.. Baltimore, MD 21224

"SCHEMATICS for old radios . Send $1.50 and
SASE to M. RYAN, Bingham Road. Cyclone. PA
16726

INTERESTING and easy to build electro nic hob
by projects, fro m telephone bug to musical syn
thesizer. For mor e info ., wri te to SPACE TECH,
1120 E. Algonquin Rd., Suite 2C, Schaumb urg . IL
60195

ORDER No. 171AE047

rnliit!3oo ROUT E 9N.
PLA TTSBURGH, N.Y. 12901
r eI. : (518) 561-8 700 .

FREE Flyer! IC·s. resistors, capac itors , jacks ,
etc.. p lus SSM Music Synthesizer IC·s. Sanyo
power amp modu les, Reticon Analog delay IC·s.
Osborne/McGraw Hili computer books and
more! PGS ELECTRONICS, P.O. Box 749-B
Terre Haut e, IN 47808

•

_ - DISTRIBUTION
----- AM PURER VHF/lIHF FM

~ ~oLt~ $29.95ee.
• • ' . Designed for lVNCR

multiple-set installations.

QUICK CONNECT "p'~
PLUG & BALUN ' ~

ModelV 400 $1.50ea =

10 for $12.50 QUICK CONNECT
" p' PLUG RG 59U
Mode1V4036

$2.50ea

~

QUICKCONNECT

"P'PLUG 751ModeIV403.
10 for $6.00 r
For 75 ohm cable. .
No wiring necessary.

VHF/FM AMPLIFIERS ()

Model 7002 $9.95ea <.
• All solid state signal amplifier - ~"
boosts weak signals.For 2 sets. 0

Model 7004 $12.95ea
• For up to 4 sets. Signalgain 3 dB

.... .... . .. .. ... .. .. . . .. ' .95

.. . . .. . . . .. . .. . ... ... .. . 5.95
. . . 24.95

. .. . ... .... . . .. . .. . ........ 29.95

2716 ·1 2KX8+5v 350 n.s. 9.95
27"~ 4KX8 450 n.s. Inte l Pin Out 9.95
2532 4KX8 450 n.'. T.t. Pin Out .. 9.95
2732A -3 4K x 8 350 n.' .

Intel Pin Oul Low Power 12.95

:,

1702A 256X8 1 us .... ... . 2.50
2708 1KX8 450 n... ......... 2.95
27ADS1KX8 350 n... 3.95

2716 2KX8+5v 450 n.s. . . . . . • . . . . . • . . . 5.95
(Buy 2 Get 1 FREE. Thi s month on ly.)

LSOO .24 LS125 .95 LS243 1.49

LSD2 .24 LSl38 .79 LS244 .99

LS04 .24 LS139 .79 LS245 1.95

LS05 .24 LS151 .79 LS257 .79

LS08 .24 LSl53 .79 LS266 .59

LS10 .24 LSl54 1.75 LS283 .99

LS14 .89 LS157 .79 LS290 .99

LS20 .24 LS161 .99 LS293 1.75

LS27 .24 LSl64 .99 LS298 .89

LS30 .24 LSl66 .99 LS367 .79

LS32 .36 LS175 .89 LS368 .79

LS42 .49 LS181 1.99 LS373 .99

LS74 .44 LS192 .89 LS374 1.49

LS85 .95 LS193 .89 LS375 1.19

LS86 .39 LS221 1.10 LS377 1.49

LS90 .69 LS24D .99 LS390 1.19

LS1D9 .39 LS241 .99 LS393 1.19

LS123 .99 LS242 1.49 LS399 .99

COAXIAL SWITCH
TV GAME SWITCH Model OCS-AIB $7.9 5
ModelV 450 $2.95 Aversatile product,with a
300 ohminandoutwith range of consumer and
RCA plug. MAlV applications.

COAXIALSWITCHING FOR

~JWRED~~~SS$6ETT95E 'f.;2;.;::~~~"$-~$!::~
Model AB-370 • ea "-
3-positioO coaxial
pus/'Hluttonswitch. ~

[$J COAX AB SWITCHES

~..2::_ . Mode1AB-27 $2.95ea
.. . .. 0 • • Imput 75 ohm.• Output 75ohm.

Model AB-28 $2.95ea Model AB·29 $2.95
• Input: 75 ohm: • InpUt 75 & 300 ohm.

• Output:300 ohm.' ~~
I "j -

ANTENNA/CABLE TV ~ j
SWITCH $10 95 ' :
Model AB-400 • ea ~ ,

. - .-. ANTENNA/CABLE TV
,, SWITCH $ 9 95
'j i'l Model AB-410 • ea
T." • Switches fromcable to antenna

, ~ 11 system instantly.• Accepts75 or
• 300 ohmimpuls.

P. O. Bolt 2802981>.lIas, Tm. 75228
(214) 271-5546

• MOII.rCharg. N.Y. Slats \ ADD FORSHIPPING AND INSURANC
• VISA • COD _Is add 10$2SO.oo 4.!lO

:~:C10rd0r a=r: '~1 ::l:: : m::l:: :::::::: ::gg ~MH-o=II
$2 5 .00 minimum order - 751 .00t01ooo.00 •. . . . ••• 12 .00
COD'. .....('*lu_25'l4>~ OY.r l 0D0.OO. •.• •.. ••••. ••. 12.!lO

TR1602-UART same as
AY5-1013 1.99

IM6402-+5Y High speed
UART-AY5-1013
pin out 2.00

AY3-8910-Sound Ch ip wllh 60
page data manu al 12.95

82S123-32X8 Tri State BI pol ar
PROM 3.99

4.916MHZ Baud Rale

17~7::~~1~ 'D~~~iiy 'FI ~'~~y " ' " 1.99 ,.iliiiliifimiiliiiiiiiiiii iill
Disc Con troller 22.50 II

1791 Double Densll y FDC 29.95
DM8131 6 Bit Unified Bus

Comparator 2.99
8 Pin Dip Jum pers 3/ 1.00
825129 Trl Siale BI Pol ar

Prom SPECIAL 2.59

7805
7812
7815
7824

-!l?l
I

~~= ~i~I" = , .
, I . i

VIDEO CONTROL CE NTER

ModelV 4802 $39.95 ea ~~Iddl~
Providesremote controlaccessof
all your Video.lV or Cableimputs
to your lV set or Big SCreen lV
fromone convenient location by
merelyflipping a switch.

"1rTEKNIKA WIRELESS
REMOTE CONTROL
TV TUNER

$110.00ea
Model 6301

~ REMOTE TV
~ CONVERTER ~.
W1relllssRemote Control _~~~::=-: \~
40 Channels 4 or more \~~~

139.95ea 125.00ea
ModelCTC5R

36 CHANNEL UP
CONVERTER FOR TV ~
& VTRCable VHF to UHF~
ModeIV5736 ~

1-3 pieces$ 2 9 .9 5ea~
4 pieces & up $24.95 ea- - -o. - -=- - _ .

B. 8. MICRO

VOLTAGE REGULATOR
7905
7912
7915

5280N·5 (21078-4 • TMS4060)

4KX1 22 Pin 8/3.95

4027-4KXl-250 n•• • . . . .... .. 1.75

4116-16KXl-300 n.• • .. . . . 8/12.95

4116-16KXl-200 n.•. . . . .. 8/15.95

4164- +5Y 64K . . . . 12.95 8/79.95

2114L-3 1KX4 300 n.s.
Low Power . . . . 2.758/17.95

HM611 6P-4-2KX8 + 5Y-200 n•• •
CMOS Low Power 2716
Styl e Pin Out 11.50

. . . 8/7 9.95

TMM2016-2KX8 + 5Y-NMOS
200 n.s. - 2716 Sl yle Pin
Oul 11.50 8/79 .95

MK4104J-4 250NS
4K x 1 STATIC 18 PIN CERAMIC

Computer Mfg. Surplu•. PRIME . Fully , ••••[iJ:i!!I••••
Static. Easy to Use. Ha. Sam e Pin Out •
as TMS4044. but slightl y dlfferenl
liming. Wllh Specs. (Mo stek)

8 lor 12.00 32 lor 39.95

VERY LOW POWERI

en
o
Z
o
0:

b
UJ
..J
UJ

6
is
-c
0:
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· $185.95

ALSO 1;l FT. PARABOLIC DISHES

Complete Systems ,
Receivers,

Antennas', LNA's
& Accessories

CALL USTODAY!
901-795-4504

TENNESSEE ELECfRONICS
P,O. BOX 181108
MEMPHIS, TENNESSEE 38118

YQur own sateQite
TVsystemfors2,586.oo

10FT. PARABOLIC
Whallha IYllem will ckr.
You cen receive up to 60 cha nnels of T.V. dir ec t fro m sat
eilltes to you r home receiver. Mewies. sport ing events,
religious programs, other r.'l stations, and much more.

Whalth. IYllem Includes:
1. 10 It. fi berglass dish made of refl ecti ve metal bond

wit h f1bergtalS . Weather-resis tant and vi rtua lly mainten
ance-free . Dish com es In 4 sect ions .

2. Sing le pedes tal heavy duty pola r moun t for ext ra
st rength and inst all ati on simplicity; easy sate llite to
satellite adjustme nt.

3. Four pote rot ator mount for more stab ility, square
tube legs and rotato r Includ ed. .

4. All aluminum LNA mount and horn ho lder for ec 
curate aiming of LNA. All alumi num. weathe r-proof LNA
cover. ' .

5. Drake ESR·24 Receiver or Auto-Tech Receiver. Your
cho ice. Down converte r loc ated at the dish .

8. Ampllca or Avantek LNA 1~
7. Ohapparel Feed Horn fo r unsurpassed quali ty.
8. All accessories incl uded .

JUNE SPECIAL SALE
ON PREPAiD ORDERS

VISA or MASTERCHARGE. Sendaccount number. interbank number, expeaten dale
andSignyour ceder.Approx.postageWillbeaddedOrdersWIthcheckOfmoney orderWill
besentpost paidin U,S 1/yeoarenotaregularcustomer. pleaseusecharge. cashier's
check orpostal money order. Otherwise there Will be a two-weekdelay for checks to
clear. Calif residents add6% lax, Money back 30·dayguarantee. Wecannotaccept
returnedIe's that havebeen seioereeto. Pricessubjectto change withoutnotice SZO
••i... '~Ir. 12.00 urwin chr,1 I' lAm 1m t_1I120.00.

74 LS' SER IES PRIME PARTS

EA 5 FOR EA 5 FOR EA 5 FOR
LSOO .25 1.23 LS1 32.75 3.56 LS197 .85 4.04
LS02 .25 1.23 LS1 36 .50 2.38 LS22 1 1.15 5.46
LS04 .25 1.23 LS1 38.75 3.56 LS240 1.80 8.55
LS05 .25 1.23 LS1 39 .75 3.56 LS243 1.75 8.3 1
LS08 .35 1.66 LS1 45 1.20 5.70 LS244 1.75 8.3 1
LS10 .25 1.23 LS147 2.49 LS245 2.15
LS13 .45 2.14 LS 148 1.35 - LS251 1.00 4.75
LS14 .99 4.50 LS15 1 .75 3.56 LS257 .85 4.04
LS20 .25 1.23 LS153 .75 3.56 LS258 .85 4.04
LS26 .35 1.66 LS155 .90 4.28 LS260 .65 -
LS27 .35 1.66 LS156 .90 4.28 LS266 .46 2.19
LS30 .25 1.23 LS157 .75 3.56 LS27 9 .50 2.38
LS32 .35 1.66 LS158 .75 3.56 LS290 .80 3.80
LS37 .55 2.50 LS160 .90 4.28 LS293 .80 3.80
LS38 .35 1.66 LS161 .95 4.5 1 LS295 1.05 4.99
LS42 .55 2.50 LS162 .95 4.5 1 LS367 .70 3.33
LS74 .45 2.14 LS163 .95 4.51 LS368 .70 3.33
LS75 .50 2.38 LS164 .95 4.51 LS373 1.85 8.79
LS85 1.15 5.46 LS166 1.75 8.31 LS374 1.80 8.55
LS86 .40 1.90 LS17 3 .80 3.80 LS377 1.45 6.89
LS90 .60 2.85 LS174 .95 4.51 LS37Jl' 1.18 5.61
LS92 .60 2.85 LS17 5 .95 4.51 Lseio 2.25
LS93 .60 2.85 LS190 1.00 4.75 LS626 2.25
LS122 .45 2. 14 LS191 1.00 4.75 LS629 1.44
LS123 .95 4.50 LS19 2 .85 4.04 LS882 3.20
LS125 .90 4.28 LS193 .95 4.5 1 LS683 2.30
LS126 .75 3.56 LS196 .85 4.04 LS688 2.40

QUANTITY OF 5 FOR MUST BE OF THE SAM E DEVICE. THEY
MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHASES
OVER S50 ON LS PARTS ON PREPAID ORDERS BY CHECK OR
MONEY ORDER ON LY.

(CHARGE CARDS. C.O.D. OR P.O: S NOT AVAILABLE)

MUSTMENTION AD FORSPECIAL PRICES

WAMECO CRT-I INTRODUCTION (AT lAS1)
16 X80 OR 24 X80 VIDEO BOARD I/OMAPPED
SIMULATES INTELLIGENT TERMINAL
PCBD $36.95. KIT... .. . . • .. $239.95
A&T , $299.95

KIT ONLY
$299 .00

KIT ONLY
$349.00

... .. $32.95
.. .. .. $215.95

. . . . . . . $399.95

. . . . $425.95

· . $42.00

.. $32.95
· $194.95

Model A502 DC Stereo Contro l ce nter
• Direct DC coupling from Input to Output
• DC servo cir cu itry
• Cascade FET Input In all stages
• Separate Moving Coil RIM amplifi er
• Distort ion below 0.005% (3V)

Max Outpu t 15V
Frequency Response 20Hz-20KHz :!:0.2 dB
Max imum Phono Input

MC = 16mv RMS (1KHz)
. MM = 270mv RMS (1KHz)
Built -in Headph one amplif ier
Relay Output Muting

--~;;111 MICROCOMPUTER PRODUCTS

Model A501 Power Amp
• Pure Class A 25W + 25W
• Swit chable to Class AB 100W + 100W

Switc.hable 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-bo ard" comprehensive protection
circuitry
DC circuitry w ith limited use of NFB
High Eff ic iency Fluid Convection Cooli ng
THO under 0.007%

$349.00

MON DAY-FR IDA Y. 8 :00 TO 12:00 , 1:00 TO 5:30
THUR SDAYS. 8 :00 TO 9:00 P.M .

• (415) 728-9121 .
P.O . BOX 955 • EL GRANADA, CA 94018

PLEASE SEND FOR IC. XISTOR AN D COM PUTER PARTS LIST

OTHER SSM PRODU CTS ARE AVAILABLE.
CALL FOR PRICES.

SIOD PRODUCTS
CBIA8080 PROCESSOR PCBD
KIT . . $155.95, A & T

CB"2 280 PROCESSOR BOARD.
KIT . . $198.95, A & T .' : $269.95

VlIC64 X 16 VIDEO, PCBD. . $32.95
KIT . , . $153.95, A & T . . . . $199.95

VB2 64 X 16 VIDEO. PCBD . , , $32.95
KIT . . . . $175.95. A & T . . $234.95

Vl3 80 CHARACTERVID EO 4MHZ.
KIT $34595, A & T

UPGRADE RAMS FOR VB-3

104 2 PARALLEL 2 SERIAL. PCBD .
KIT $155.95, A & T

PB-l 2708.2716 PROG RAMMER BOARD.
KIT . .. . . $135.95, A & T .

MB-l0 16K STATIC RAM.
KIT. . . $299.95. A & T $339.95

APPLE PRODUCTS
UBB IEEE 488 INTERFACE
AID SERIAUPARALLEL INTERFACE.
A& T $155.95
ASIO SERIAL I/O
A& T $97.95
APIO PARALLEL 10 W/O CABLES
A& T $87.95

SOFTWARE
2110 CP/M '" MACRO ASSEM BLER ON DISK $76.95
21Z0 CP/M~ SYM BOLIC INSTRUCTIONDE BUGGER, . . $64.25
ZI30 CP/M'"TEXT FORMATER . . $64.25
ZI40 CP/M~BAC KGRO UND PRINTUTILITY $42.95

OTHER CCS PROD UCTS ARE AVAILAB LE.
CALL FOR PRICE.

FUJITECH AUDIO KITS

APPLE PRODUCTS
7lI4A 12K ROM/PROM . . . $68.50
74Z4A CALENDAR/CLOCK. . . . . . . . . . . . . . . . . . $106.95
7440A PROG RAMMABLE TIMER $98.50
7470A A TO 0 CONVERTE R . . $105.95
7480A GPIB (IE488) INTERFACE . , .. . $265.95
7710A ASYNC SERIAL. . . $12595
7712A SYNC SERIAL. . . $153.95
77Z0A PARALLEL STAN DARD. . . . . . $98.95
77201 PARALLEL CENTRON ICS . . $98.95
71111 AR ITHMETIC PROCESSOR W/DISC $342.95
7111 CARITHM ETIC PR OCESSOR W/ROM $342.95
7500A WW BOARD. . $22.95
7510A SO LDERTAIL BOARD. . $23.95

$499.00
Send $5.00 fo r each assembl y manual,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Franc isco , CA 94080

Visa or Mastercharge acceptable.

Model A1033 Integrated Tube Amp liller
• Latest Japanese Design
• Disto rtionless Outp ut Transform er using

specia l w inding techniques
• Most circuitry on PCB for easy assembly

and humfrea performance
• Output 30W x 2 Ult ra Linear

(Switc hable to Triode)
15W x 2 Triode Outp ut

(near classA performance)
• THO under 0.4%
: Frequency Response 30--:'30,000 Hz (-1dB)

Separate Pre-Out and Main-In KIT ONLY

$499.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN

e::I CALIFORlliA COMPUTER SYSTEMS

1100
!lU 32K STATIC RAM A & T.
200 NSEC. . $629.00

ml t 6K STATIC RAM A & T.
200NSEC'. . . . $329.00

ZOI5 64K DYNAM IC RAM A & T $548.95
ZZO ' S-100 MAIN FRAM A & T . . $379.95
Z4ZZ FLOPPY DISC WITH CP/M 2.2'" . . $329.95
ZlOZ 6502 PROCESSOR A & T. . . . . . . $282.95
ZI1OA Z80 CPU A & T.. $249.95
mOA 4 SERIAL 1/0 A & T. . $291.95
Z711A 2 SERIAL,2 PARALLEL A & T. . . $305.95
Z7Z0A 4 PARALLEL A & T. . . . . $214.95
'IOTO 10AROS WW . . ' $39.95

CIRCLE 68 ON FREE INFORMATION CARD
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74181 S .88
74162 .89
74 163 .87
741604 .87
74 165 .87
74166 1.20
74167 1.95
74170 1.69
74172 4.75
74173 .19
74174 .89
74175 .85
74176 .75
74177 .75
74179 1.34
74180 . .75
74181 1.76
74182 .75
74184 2.25
74185 2.25
74188 9.95
74188 3.90
74190 1.15
7""91 1.15
74192 .85
74193 .&5
74UM .85
74195 .68
74196 .86
74197 .86
74198 1.39
74199 1.39
74221 1.19
74251 .95
74273 1.05
74276 1.89
74279 .75
74283 1.40
74284 3 .90
74285 3.90
74290 1.25
74296 .95
74385 .86
74386 .86
74387 .86
74368 .68
74390 1.45
74393 1.110
74490 1.90

408ll 12.95
4093 .99
4094 2.95
4098 2.29
4099 2.25
14406 12.95
14400 12.95
14410 12.95
14412 12.96
14415 a95
14419 4.95
4501 .39
4502 1.65
4503 .89
4505 6.95
4506 .75
4507 .95
4508 3.75
4510 1.19
4511 1.19
4512 1.39
4515 2.75
4516 1.45
4518 1.39
4520 1.25
4555 04.95
4558 .99
4558 2.25
8OC95 1.50
8OC97 1.25

4037 11.95
4040 1.29
4041 1.25
4()042 .95
4043 .85
4044 .85
4046 1.75
4047 1.25
4048 .99
4049 .45
4050 .89
4051 1.10
4052 1.10
4053 1.10
4055 3.95
4058 2.95
405Q 9.25
4080 1.39
«Xl6 .75
408ll .35
4010 .49
4071 .35
40n .35
4073 .35
4075 .35
4076 1.29
40n .35
4078 .35
4081 .35
4082 .35
4OB5 1.95

ma
7475 S .38
7476 .34
7479 4.eo
7480 .49
7482 .95
7483 .55
7485 .85
7488 .35
7489 1.75
7490 .39
749 1 .57
7492 .45
7493 .45
7494 .89
7495 .65
7498 .89
7497 2.90
74100 2.90
74107 .32
74109 .37
74116 1.95
74121 .29
74122 .39
74123 .59
74125 .39
74126 .44
74128 .59
74132 .69
74138 .75
74139 .95
74141 .79
74142 2.95
74143 2.95
74144 2.95
74145 .62
74147 1.95
74148 1.20
74150 1.09
7415 1 .67
74162 .67
74153 .67
74154 1.19
74155 .78
74158 .78
74157 .69
74168 1.65
74159 2.49
74180 .88

TE RMS: MO. CMNtt's ChIck. Bri Wile. PwaoNl
cnecbalcM'2\III'MMfcr~lnctude~

ue:.n.e MIt Cfedt card •• VlU. Me.A.MEX. CSadd3"4
..,..,.a clwoe, Add 3"4 INpping I MndIIng or $2 ,
IlINc:he¥erIagMlel". Add 10'l' 1ortoretgn or,*, or US
Pwcel ~l IndIJde TMphone~. NO COOt..
Pric:H~ 10 ctwlge Wltt'loA notICe. SonMIl~
~loprior"".W. r""""lherightto~.

1NI1Ufactl....... Retalprteelrrwt'fIIfY

748244 12.99
745251 1.35
748253 1.35
745257 1.29
748258 1.29
74S2ElO .75
74S280 2.79
748287 2.99
745288 2.55
745373 3.10
745374 3.10
745387 2.75
745471 7.95
74$472 7.95
7454 73 7.95
745474 9.95
7454 75 9.95
745570 5.75
745571 5.75
745572 8.95
745573 8.95
74S940 2.90
74594 1 2.90

7 Position $1.39
8Pooitlon 1.49
9Position 1.65

10Position 1.00

Imm
$5 .95 LM1414N $1.90

1.49 LM1458CNlN .49
1.49 MC1488N .99
2.95 MC1489N .99

.99 LM1496N .89

.35 LM1556N 1.50
1.98 LM1820N .95
1.89 LMl850N .95
3 .25 LMl889N 3.10

.29 LM2111N 1.75

.98 LM2900N .99
1.49 lM2901 N 2.50
1.25 lM2917N 2.95
.86 CA3013T 2.19

1.75 CAJ01eT 1.99
1.70 CA3021T 3.49
1.49 CA3023T 2.99
1.25 CA3035T 2.75
1.35 CA303QT 1.29
1.39 CA3046N 1.29
1.25 l.M3053N 1.49
4.95 CA3059N 3.19

.95 CA3080N 3.19
5.95 CA3082N 4.95
6.95 lMJ065N 1.49

.95 CA3000T 1.29
1.75 CA3081N 1.89
1.25 CA3082N 1.69
1.25 CA3083N 1.55
1.95 CA3086N .80
1.20 CA3089N 2.99
5.00 CA3096N 3.49

.98 CA3097N 1.99
1.49 CA3130T 1.30
1.95 CA3140T 1.19
3 .75 CA314SN 2.49
2.75 CA3100T 1.19
1.25 CA3190N 1.95
1.79 CA3410N .59
1.95 MC3423N 1.49
1.25 MC3460N 3.95
1.40 SG3524 N 3.95
1.95 CA3ElOON 3.39
3.75 l.M3OOON .59

.39 LM3905N 1.19

.98 L.M39OON .98
19.95 lM3Q14N 3.75
1.25 lM39 15N 3.95
1.75 LM3916N 3.75
1.50 RC4131N 2.95
2.75 AC4138N 1.10
1.99 AC4151N 3.70"
.29 RC4194TK 4.95
.75 AC4195Tl< 5.40
.39 l1..N2OO1 1.25

1.95 lI..N2OO3 1.50
.65 SN75450N .59
.98 SN75451 N .35

1.15 SN75452N .49
.33 SN75453N .49
.19 SN75454N .49
.75 SN75491N .86
.39 SN75492N .89

2.95 SN75493N .89
1.90 SN75494N .89
1.95 TL494CN 4.20
1.95 TL4QBCP 1.85
1.75..
745124 3.139
745 133 .54
745 134 .66
745135 1.15
745 136 U19
745138 1.29
745139 1.29
74$140 .73
7-45151 1.29
745153 1.29
745157 1.29
748 158 1.29
745160 2.19
745174 1.49
745 175 1.49
745186 2.89
745 194 1.89
745 195 1.89
745196 1.89
7452 40 2.75
74524 1 2.75
7452 42 2.99
7452 43 2.99

DIP
SWITCHES

78H05K
78Ml8
18M.G
L.M108AH
l.M3OOH
lM301CN
L.M304H
l.M306H
L.M308H
lM307CN
LM308CN
l.M309K
lM310CN
lM3 110/CN
lM3 12H
lM3 17T
lM3 1BCN
lM3 19NIH
lM32OK·XX·
lM32OT·XX·
lM32OH-XX'
lM323K
LM324N
l.M337K
lM338K
L.M339N
L.M34OK·XX·
lM34OT·XX·
l.M304OIi-XX·
lM344H
lM348N
LM350K
lM35BCN
l.M3OON
lM372N
lM376N
lM3nN
l.M38OCNIN
LM381N
LM:J83T
lM388N
LM387N
L.M39ON
NE531VfT
NE505V
NE558N
NESBIT
NE555NIH
NE588H/V
NE587V1H
N£592N
lM702H
L.M700N/H
L.M710N1H
l.M711N1H
L.M715N
lM723NIH
L.M733N1H
lM739N
lM741CN/H
LM741CN-14
lM747N/H
L.M748N/H
L.M78OCN
LM1 310N
MCI 330
MCI350
MCI358

2 Posftion S .99
4Posltion 1.19
5 PesiUon 1.29
8 Poaltlon 1.35

74800 1 .39
74502 .43
74503 .45
74S04 .52
74505 .52
74508 .49
74S09 .49
745 10 .42
745 11 .42
74$ 15 .42
74820 .42
74522 .42
74530 .42
74532 .49
74538 1.19
74S40 .49
7455 1 .42
74584 48
74585 .48
74$7 4 .69
74588 .n
745 112 .72
74$113 .72
74511 4 .72

7400$ .19
7401 .22
7402 .22
7403 .22
7404 .22
7405 .23
7408 .35
74lY1 .35
7406 .26
7400 .23
7410 .22
7411 .29
7412 .29
74 13 .39
7414 .59
7416 .29
74 17 .29
7420 .22
742 1 .35
7422 .29
7423 .29
7425 .29
7426 .29
7427 .25
7429 .45
7430 .23
7432 .29
7437 .25
7438 .29
7439 .29
7440 .19
7441 .79
74(2 .57
7443 ,95
7444 .95
7445 .79
7445 .79
7447 .85
7448 .79
7450 .19
7451 .19
7453 .19
7454 ,19
7459 .25
7480 .23
7410 .29
7472 .29
7473 .34
7474 .34

Im£I
74LSOOS.26 74lS113$.43 74lS245$2.20
74lS01 .2fl 74lS114 .43 74l$247 1.10
74lS02 .28 74lS122 .56 74lS248 1.10
74lSOO .28 74lS123 1.19 74LS249 1.19
74LS04 .35 74LS124 1.35 7<4lS251 1.40
74LS05 .28 74lS125 .89 704lS253 1.410
74lS06 .28 74lS126 .52 74l.S257 .815
74l.SOO .35 74LS132 .79 74lS258 .9ll
74LS10 .28 74LS138 .49 74LS259 2.95
74L$11 .39 74LS138 .85 74lS28O .66
74lS1 2 .33 704L$139 .85 74lS261 2.49
74lS13 .47 74LS145 1.25 74lS266 .59
74lS14 .95 74LS148 1.49 74LS273 1.75
74lS1 5 .33 74LS151 .19 74LS275 4.40
74LS20 .28 74LS153 .79 74LS279 .59
74LS21 .33 74LS154 1.70 74LS283 .99
74l.S22 .33 74LS155 1.19 74l.S29O .99
74LS26 .33 74LS155 .99 74LS293 .99
74LS27 .33 74LS157 .85 704l.S295 1.10
74L$28 .33 74LS158 .75 74lS296 1.19
74lS3) .26 74lS100 1.05 74l.S324 1.75
74lS32 .33 74lS161 1.15 7.cLS347 1.95
74lS33 .56 74lS162 1.05 74lS3C8 1.95
74lS37 .45 74lS183 1.05 74lS352 1.1g
74lS38 .39 704lS164 1.19 74lS353 1.19
74l.S4O .28 74LS1615 .89 74l.S383 1.49
74lS42 .79 704lS166 2.48 74LS365 .69
74l.S47 .N 74LS186 1.15 704l..S388 .89
741..S48 .95 74lS16Q 1.15 74LS387 .89
74lS51 .26 74lS170 1.99 704lS368 .69
7~ .29 74lS173 .89 74lS373 1.89
74LS55 .29 74lS17" .89 74lS374 1.89
74lS73 .45 74lS175 .89 74lS375 .69
74lS74 .42 74LS181 2.20 74lS3n 1.96
74lS75 .59 74lS190 1.15 74l$385 1.95
74l$76 .45 74L$191 1.15 7.cLS386 .66
74LS78 .45 74LS192 .98 74l.S39O 1.95
74l.S83A .79 74LS193 .98 74LS393 1.90
74LS85 1.19 74lS194 1.15 74lS395 1.10
74LS88 .45 74LS195 .95 74LS31l9 2.35
74l.S9O 57 74LS198 .86 74l.S424 2.95
74LS92 .75 74LS197 .86 74LS688 1.75
74L$93 .75 74LS221 1.15 74lS67O 2.291--------------..~~: ~~:g ~:: :~t= ~::
74lS107 .45 704lS2043 1.89 81l$97 1.69
74lS100 .45 704l.S244 1.49 81lS98 1.69
74LS112 .43 , LUIE PlICII8

EiiD TO~E£

.14

.18

.20

.27

.30

.24

.38

.43

.58

.49

.55

.67

.70

.61

.99
1.23
1.14
1.38
1.89

50-100

50-100

2106(46OnS) $5.75
2708 (65OrlS) 5.25
1702A 5.75
MM5203AQ 1-' .50
MM5204Q 9.95

.15

.19

.21

.28

.32

.27

.37

.44

.59

.54

.83

.73
rt
.90

1.08
1.35
1.26
1.53
2.00

25-49

o.t.C08 $iilS
DACl00 US
lI03I F\Il1C l lOllGenntor 450
MC4024 VCO 2.tS
LM566YCO 1.85
XR220S Fw1ttilInG«llrJagr5 25
TRlI028(SV,12'W) US
AYS101J(5V.1:N) US
AYS1014N!11t15-14V) 6.11:5
AYS1015A11IU(5V) US
1M&402 7.t5
IM&4OJ US
23SC)USRT lI.iS
11111A.i1ro& 24115
MeI... l1 11.15
47'02 1485
W01t41 US
CQMS011 IUS
IHSl2S0 1595
AYS·Z316 13.15
"'1'5-)600 1175
MM5140MC US

sao...
12.G5

7."
17.95
3.00

.18

.20

.22

.29

.34

.29

.38

.45

.00

1-24

1-24

Eiiim
LOW PROFILE

SOCKETS mNJ

3L W1REWRAP
SOCKETS (GOLD)

8p1n WN .55
10 pin WN (Tln) .85
14pln WW .75
16pln WW .80
18 pln WW .95
20 pin WW 1.15
22plnWW 1.45
24plnWW 1.35
28pinWW 1.60
40 pin 'WW 2.20

8 pin LP
14 pin LP
16 pin LP
18 pin LP
20pin LP
22 pin LP
24 pin LP
28p1nLP
40 pin LP

8008-1 $1486 6802P 1486
2Q01 8 go 8035 14 86
2901A. 14 ,86 flO3i 12.85
Q900Jl 4Q e5 8073N 34 86
eeoa 8,85 8756 4995
e602A 1G.05 8748 4985
1Ml5100 N85 e80Q 3000
eeoo 11.715 ecee 4905

149!5 68008 18 ,05 68000 1N 85

nft'I'!tI c".....f~:\C\"G
~O"t"l

6118/20 16$7.95 2147 S5.9Q 5290 $1.99
8264-64K 8 .50 411 5.99 5298 1.49
4116-2 1.99 414 4.69 650B 4.50
4116-2 8112.95 1101 .99 6516 6.79
2101 3.99 1103 .99 6561 3.79
2102 .79 4027 4.69 6004 3.99
21lQ:2·2 1.49 4044 3.99 6005 7.99
21lO2-4 1.29 4050 4.69 9130 8.99
2111 3.49 4000 4.69 9140 8.99
2112 3.49 4096 3.99 934156.99
2114 1.99 4115 1.49 934256.99
2114l·2 3 .25 4200 7.95 @
2114L-4 2.29 4402 1.99 ,,~

2125 8.99 5280 4.80 ~,\\- \fl.
8259 $&95 68047 122 .95
8275 19.95 68488 19.95
8279 9.50 46505 22.95
68 10 4.75 6520 6.95
6820 6.50 65.22 9.95
882 1 6.50 6530-X 24.95
6828 10.50 6532 17.95
6834 16.95 8551 19.95
8845 22.95 zeo-ao 6.50
684727.95 ZOOA-PIO 9.50
6850 5.25 zeo-crc 8.50
6852 5.25 ZOOA-cTC 9.50
6800 10.95 zao.OMA 19.95
6882 10.95 ZOOA·[)MA 27.95
6875 5.95 zeo-so 24.95
6880 2.49 ZOOA:SIO 29.95

27641BKx8) TS
2732 (<<x8) 15
27 161251S;5V

(2Kx8)TS
TMS2716, 5V, 12V
2756, 5V, (45OnS)

MUFFI N!!) FAN
The dependable, low
cost, larges t se lling fan
forcommercialcooling
applicaUons.
• 105cfm tree air dellvety
• 4.68" SQ. x 1.50" deep.

Weight · 17 oz .

SPECIAL PURCHASE

...~ $9.50...

SUPER IC CLOSEOUT SPECIALS
ut.N2OO3 2/$1.99 2N6121 3/$1 .00 8080ACPU 2.95 5027CRT $9.95
74LSe68 3/1 .99 $K32652 3.95 2102RAM .75 11C204 6.95
7<4LS3n 2/1.99 745287 1.95 4000 RAM 1.49 95H)3 2.89
74lS241 2/ 1.99 2758 EPROM 2.95 8X3OO CPU 14.95 MM5320 5.99
8259 6.95 7417318T10 5/1.99 74$387 1.96 9131 RAM 1.99
6561 AAM 2.95 Zl!IJACPU 4.95 2708 EPRC:lt.A 8/29 .95 EMM4402 1.99
l.M733CN 311.99 6522 6.95 74L$93 311.00 1103RAM 311.50
Me, .., 4 311.99 6502CPU 5.95 2114 8114.50 8700A/O 2/16 .95
~iM trademark of Digital Research. Apple trademat1t of Appie Compute r.

8155 $9.95
8156 9.95
8202 29.95
6200 2.89
82 12 2.75
8214 4.95
8218 2.75
8224 2.95
8228 2.95
6228 3.95
8243 9.50
8250 14.95
8251 8.50
825311 .95
8255 4.50
8257 9.50

list
$8.95
ACP

' 1 .1l5

F II ASCII
Ecoded Keyboards

Ast~ecRF MOdu:::Or

,F-i ~ . 1'l CO~OR

,j J B/W
PIN 1082 Chamel3 or4 $6.95
PIN 4151 UHFCh&nneI33 8.95

CONN ECTQRS

MQSTEK~~s

~
zse.,
200.000 pieces in

stock - priced to move .
Same as MK<4027 except 1mS

refresh. ~15 4Kxl RAM.

PMI "Super Beta"

i
LOW POWER
AMPLIFIER

INTERNALLY
COMPENSATED

P/N0P12GJ
VOlfMt., .O;"VIbla.- 5.0mA
Gain = 40Vl mV
(quant ity limned)

0=0 "BUllER" LEO'a ee-
.u..~ spondioIOUl'd.CompIete,

ll 0 0 ready to WNr. (2"x2'") .a 0 0Sold . t Nieman Man:u.
lor 89.a5 . ACP S41l.1l5

yellow, green lEIl' .
0025 $1.95

__AD.......M_~ER.
ODUcrs ..... ..

~
$34.95
34 .95
34.95

~: ""--";;'-------i
22.95
22.20
29.95
18 .95
32.95
29.95
34.9 5
39.95
34.95
24.95

• Full 1 year warranty
• Top Quality - gold fingers

• Expand App le II 48K to 64K
• Compatible with Z-BO Softcard "

• Allows system to run with CP/M- , PI\SCAL,
DOS 3.3,COBAL, Visicalc, etc.

• Supplied wi th extra 16K RAM & has (2) LEO's

12 VOLT
BUZZER/HORN

• ;i;f7;
GE D43C3

i !f!:.

Stepper Motor
"E.'fl USED IN

DATA

~
PRODUCTS

. PRINTER

$19.95 e8.

Mod ol8-52T

"0" SUB CONNECTORS

16K Apple™ Ramcard
LIST 195

ACP

$7495

8037 $2.50

8-100 Sound Board
llOOOA CPU
32K Static RAM (2114)
8K EPROM (2708)
270812716 EPROM
ACP Proto Board
Vector 8BOO Proto
Vector8803 11 slot Me
ACP Extender with connec tor
13 Slot Mother Board (WMC)
9 Slot Mothe r Board (WMC)
8 S1ot MotherBd(Expandable)
Floppy PCB (B" SHUGART)
Sloo(AY5-8910)Sound Boar d
Apple Sound

j
Board

16K MemorY
Expansion Kits

for Apple/TRS-SO
8pcs4116 16K

=:'~PUter $12.95
CALL FORVOLUME PRICING

32K STATIC RAM
Zar4 MHz
ElJand II

UIII
Z114L'I

16K4 MHz Kit $159.95

~:~~~T .,lifSUI5-:'
• 32K 4 MHz A&T • 339.00

BARE ElOAro 39.95
Bare Bdw/a1lpartsIessmem. 99 .95

oo 25P (RS232)
DB25S Fema le
Hood
Set wtth Hood, Sala

.1------------1=~:~T
50/100 $-100 Connector W/W
50/ 100 S-100 Coooector SIT

ZilO~ZSCPU
with
TINY.---------f BASIC
Debug prog. $49.95
Plus 6132 co mpanion

quasl-statlc RAM 29.95

4K STATIC RAM

~
ELL-OFF

10/$9.90
Same as TM$4044

bu1designed ..,..,_1Iy.I------------t lor z-ao basedayslems. This
is a full-spec "'Kxl RAM.45OnS.
OrderPINZiIog8104-4__lasts.
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$12.50 PER K IT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

Th is is a solid state all trans istor circuitry with on board
stereo pre -amp for most microp hone or phone input.
Power output employs 2 pairs matching Darlington Transis
tors. Driven by the popu lar 2N3053 Driver Tran sistors.
Four built on board controls for : volume. balance. treble
and bass. Power supplies requires 48 VET 2.5 amp trans
former. T.H.D. of less than 0.1 % between 100 Hz and
10KHz at fullpower. (30 Watts + 30 Watts loaded by 8"').

$ 59 .50 PER KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT

± 4,.., 30V DC 800 MA adjustable. fully regulat ed by
Fairch ild 78 MG and 79MG voltage regulator l.C. Kit

includes a ll electronic parts.
filter capaci tors. I.e.. heat
sinks and P.c. boa rd.

* SPECIAL *
EXCELLENT

PRICE!

MODEL 001 -0034 f ,
Transformer (Opt ional)r"
$29.50 PER KIT!
$10.50 EACH .

200 WATTS CLASS 'A' STEREO POWER
AMP KIT TA·2600 (WITH LED POWER
LEVEL DISPLAY AND RACK MOUNT

TYPE CABINET)
TA-2600 is a kit that combines two sets of l A-lOOO class A
power amplifiers that can give you 100 watts of true power
per chann el. The kit also has the latest "V" shape LED
power leve l display with memor y Peak Hold on the front
pan el. For spea ker protection it also has separa te elec tronic
speaker protection circuits. Kit comes with the 19" rack
moun t type metal cabinet with a professional qua lity black
anodi zed front panel : all electronic parts and compo nen ts:
P.C . boards : filter capa citors and a heavy duty transform er.
Spec ifications:
• Power Level Display: Electronic LED type. 12 LED per

channel from - 18 dB to () dB with Peak Hold mem ory
• Power Amplifier: Output power 100 Watts per channel

into 8 Ohm load : 125 Watts into 4 Ohm load . Total
Music power outp ut 250 Watts Max

• Frequency Response: 10 Hz to 100 KHz
• Total Harmonic Distortion: Less than O.(}() S' { ) at fullpower
• Signal/N oise Ratio : better than 80 dB
• Input Sen sitivity: IV Max.

0·30 Power Supply

$ 10 .50 each

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid sta te circuitry with high efficiency power transistor
250388 and l.C. voltage reg ulator MC1733. Output
voltage ca n be adjusted from 0-30V at 1 amp current
limited or 0· 15V at 2 amp curren t limited. Internal
resis tanc e is less tha n 0 .005 ohm : ripp le and noise less
tha n 1 MV. dual on pa ne l meter for vo ltag e and amp
reading. also with on board LED and aud ible over load
indicator. Kit com es with predri lled P.C. board . instructions.
all necessary electro nic compo ne nts . transformer and a
professiona l look meta l cabin et. The best project for
schoo l and the most useful instrument for repairman.
Build one today!
MODEL TR 88A 0 --1 5V D.C. 2 amp
MODEL TR 88B 0 - 30V D.C. 1 amp

POWER SUPPLY KIT
0 ·30V D.C. REGULATED

Uses UA72 3 and ZN3055 Power TR~~
output can be adjusted from 0-30 V. 2 : .
AMP. Complete with PC board and all ~ ,
electro nic parts. Tra nfor me r for Power
Supply. 2 AMP 24V x 2 $9 .50

IN KIT FORM $18.50

,~·~!l·· ,: ~ ~··· ~l! ~ .:
- - -- --

$41.50 EACH KIT

MARK V 15 STEPS LED
POWER OUTPUT INDICATORKIT
All functions sa me as Mark IV but this is with
heavy duty aluminu m front plate and case .
Ca n be eas ily slot into th e fron t pa ne l of your
au to . truck or boat. Op erates o n 12 V DC.

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA·2500

Speci fications:
• Total Harmon ic Distortion: Less than 0 .05%
• Intermod ulat ion Distort ion: (70 Hz:7K;;z = 4: 1SMPTE

Method) Less than 0.03%
• Frequ ency Response: Overa ll 10H z'" 100 KHz

+0.5dB. - ldB.
• RIAA Curve Deviation: (Phono) + 0. 2dB . - 0.2dB

(30 Hz'" 15 KHz)
• Channel separation (at rated outp ut 1KHz)
• Phono.Tuner. Aux and Tape Mon itor better than 70 dB.
• Input sensitivityand impedance (1KHz for rated o utput)
Pho no : 2MV 47K oh ms Aux: 130 MV 50K ohms
Tuner: 130MV 50K ohms Tap e: 130 MV 50 K ohms
Grap hic Equalizer co ntro l: 10 Band Slide Control
Frequ ency Bands: 3 1.5 Hz: G3 Hz: 125Hz; 250Hz: 500Hz;
1KHz; 2KHz : 4KHz ; 8K Hz: 16 KHz also with on pan el
se lector for Phone. Tuner. Aux 1 and Aux 2.
Power Supp ly: 11 7 VAC
Kit comes with all e lectronic compone nts . transformer .
instructions and a 19 " rack mou nt type metal cab inet.

NEW MARK III
9 S teps 4 Colors

LEDVU
Stereo level indicator kit with arc -shape display pa ne !!!!
This Mark III LED leve l indicator is a new desig n PC board
with an arc-shape 4 co lors LED display (cha nge colorfro m
red. ye llow. green and the peak outp ut indicated by rose).
The power range is very large from - 30dB to + 5dB.Th e
Mark III indicator is app licable to 1 watt . 200 watts
amplifier operating voltage is 3V·9V DC at max 40 0 MA.
Th e circu it uses 10 LEOs per chan ne l. It is very eas y to
connect to the amplifier. J ust hook up with the speaker
ou tput!

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level ind icator kit co nsists of 36 4 -color
LED (15 per cha nne l) to indica te the so und level output of
your amplifier from -36dB + 3dB. Co mes with a well
desig ned silk scre en printe d plastic pa ne l and has a
se lector switch to allowfloa ting or grad ua loutput indicating .
Power supp ly is 6 12V D.e. with TH G o n board inpu t
sensitivi ty co ntro ls. This un it can work with any amplifier
from 1W to 200W '
Kit includes 70 pes . drive r transistors. 38 pes . mat ched 4
color LED.a llother e lectronic co mponents. PC boa rd and
fron t pan el. .

BUY 2 FOR
$4.99

TA·I 000KIT
$51.95

Power
transfonner

$24.00 ea ch

ModeIV·Amp500

REG. PRICE
$119.00 EACH

OURSPECIALPRICE
$55.00 EACH

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX

Sp eclftcatlo nsre 50 watts RMS tota l (25W +
25W)

• Frequen cy Response: ±
0.5 dB. 20Hz~ 20K Hz

• TH O.: 0 .2% at full rated
ou tput

• Input Impedance: 20Kohms
• Crosstalk: Betterthan 9 0d B
• Se nsit ivity: 1.5V for full

rated out put
• SIN Ratio:Greater than 95d B
• Speaker Load: 2 ~8 ohms
• VoltageSupply:9~ 18V D.C.

2 WATT AUDIO AMP
Pre as sem bled un its . All yo u need is to hook up th e
speaker and the vo lume control. Suppl y voltage from 9'"
15V D.e. measures onl y 2" x 3W '. making it good for

port able or d iscrete
applications.Comes
with hook up data. I---- ---- -----'----------j

100W CLASS A POWER AMP KI T
Dynam ic Bias Class "A" circuit design makes this un it
unique in its class. Cryst al clea r. 10 0 watts power output
willsatisfy th e most picky fans. Aperfect combination with
the TA-I020 low T.l.M. stereo pre' amp .
Specifications:
• Output power: lOOW RMS into 8 ·o hm

125 W RMS into q -ohm
• Freq uenc y response: 10Hz· 10 0KHz
• T.H.O.: less than 0 .00 8%
• SIN ratio : better than 80dB
• Input sen sitivity: IV ma x.
• Power supp ly: ± 40V @ 5 amp
• On e cha n nel. needs two for stereo

"FISHER" 30 WATT STEREO AM P
MAIN AMP (15W x 2)

Kit includes 2 pes . Fisher PA 30 1
Hybrid IC alle lectro nic parts with PC
Board . Powersupply ± 16V DC (not
includ ed) . Pow er band with (KF 1% ±

Super Buy 3dB).Voltage gain33dB .20Hz·20KHz.
Only $18.50

1 WATT AUDIO AMP #'
All par ts are pre-assem bled on a miniP~..,
Board. Su pp ly Voltage 6", 9 V D.C. .
SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE·AMP KIT TA·lO 20

Incorporates br and-new D,C. design that gives a frequency
respo nse from OHz· IOOKHz ± 0 .5dB' Added features
like ton e de fea t and lou dness control let you ta ilor your
own fre que ncy supplies to elimina te power fluctuation!
Specifications: • T.H.D . less than .00 5% • T.I.M.· less
than .0 05% • Frequen cy response : DC to 100KHz ±
0 .5dB • RIM deviat ion : ± 0.2dB • SIN ratio: bette r
than 7 0dB • Sensitivity: Phon o 2MV 47K/Au x. 100 MV
l OOK . Out p ut level: 1.3V • Max output: 15V • To ne
cont rol: bass ± 10dB @ 50Hz/ tre ble ± 10 dB @ 15 Hz .
Power supply: ± 24 D.C. @ 0.5A
Kit comes with regulat ed power supply. all you need is a
48V c.r, tra nsformer @ 0.5A.

5W AUDIO AMP KIT
.... 2 LM 380 with Volume Co ntro l

~
UJJJJJ Power Suppl y 6 18V DC

• I ONLY
$6.00 EACH

ONLY $44.50
X'former

$4.50 ea.
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CRYSTAL
CONTROLLED

WIRELESS
MICROPH ONE

SYSTEM

MODEL 968

$4.50 EACH

ULTRASONIC
SWITCH KIT

ELECTRONIC SWITCH KIT

rI
~.$5.50 each

CONDENSER TYPE
Touch On Touch Off
uses 7473 l.C. an d

12V relay

Transmitter: FET mic for flat 30
,...., 18 KHz response extra co n
trolled 49 MHz AM Ba nd for dri ft-

free p erfor mance. 100 MW
output (range epprox.v; mile)

for re liable long ran ge
transm ission . Powered by
a 9V radio battery (in
clud ed ).
Receiver. Extra controlle d

~__~ Iocks o n 49 MHz trans
mitter signa l.
With on pa nel

MURA WMS-49 VU meter
monitor s the signa l strength from th e microphon e. Stan 
dard p hon e jac k o utlet connection to a P.A.or o the r phone
input. 9V battery includ e d.This professionalset is ideal for
on stage. in field. church , in house or outdoor use.

No FCC licens e
required .

OUR P RI C E

$49.50
ADDITIONAL

MICROPHONE
[TRANSMITTER)

AVAILABLE
AT $28 .00 EACH

Kit includes the Ultra Son ic Tra nsducers. 2 PC Boar ds for
transmitter a nd receiver. All electro nic pa rts an d instru c
tions . Easy to build a nd a lot of uses suc h as rem ote control
for TV. garage door. alarm syste m or counter . Un it
operates by 9-12 De. $15.50

WEM-36 FM WIRELESS MICROP HONE
TEET MODEL WEM-36 is a fac tory assembled FM
wireless microphon e powered by two AA size batt er ies .
Transmi ts in the ran ge of 88-108 MHz with 3 tra ns istor
circuits to meet with F.e.e.part 15 regulations . Eleme nt is
built in a plastic tube type case with an omni -directional
electret condenser micro phone unit. By using a sta ndard
FM radio . signa l ca n be heard anyw here on a on e-acre lot.
So und qua lity was judged "very good.". . [
MODEL WEM-36 $1 6.50 EACH

WHISTLE ACTIVATED SWITCH BOARD
All boar ds ar e pre -assembled an d test e d. Your whist le to
its FET con de nser microphone from a dista nce. as far as
30 fee t away (sensitivity ca n be ea sily adj usted) will turn
the switch o n. then match yo ur whistle to it aga in . then it
turns off. Ideal for rem ote contro l toys. electnc al applia nce
such as lights. coffee pots. TV. Hi -Ft. radio or other
projects. Unit wor ks on 9V D.e.

SUPER FM WIRELESS MIC KIT
MARK III
Thi s new de sign e d circ uit use s high
FEQ. FET trans istors with 2 stages

..

pre amp.Tran smits FM Ran ge (88
120 MHz) up to 2 blocks away an d
with the ultra sensitive condenso r

oJ W • micro phon e that comes with the
.~;.Jt' kit. allows yo u to pick up any soun d

within 15 ft. away' Kit includes all
electronic parts . OSC coils . a nd
P.e. Board. Power supply 9V D.C.

FMC-105 $11.50 PER KIT

. ,_.. .
~ , _,. n n

I t: , u u

$12.50 EACH

MODEL 00 1-007 6

* NEW ITEM *

MJ 150 0 3 NPN250 Watts BV= 14 0 V $12_00
MJI 50 04 PNP 1.e.~20 A per pair

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Chann els
(14-83) . After installed this unit (between the antenna input
cab le and the UHF tun er) will have a minimum of 10dB
gain . that is approximately 2 times better than what you are
see ing now. Ideal for those who live in apartm ents that can 
not put up an outdoor ante nna . Size is so small; on ly 2- x
1'1z' x I ' . Sup ply voltage is 15 VDC.

~~ FORMULA INTERNATIONAL INC.
~J~ H H. . Se nd 51 00....ti~ .-.",geCalolQml& In:l..t~t~eurt''au o..'~~...""'t"llse Fo r Oet a'iled

,,,de' &. I. .-dei1Ji~.cO&--r::.-""dil 1 1 Cata logue
~s ~ ~

l,l ",,",,,,,, Order $10 00le .I.Io' RUodent , N.Y.t 8"los..," Ta.
F'hor\eo Ol'oers Ac:t e-ptltd on Vos.a0' l.lC ONlY NO co O ISl o' . Hours 10 ·7 Mor1 !/'Io,j S40! i VJS,4'

- - -- ~--.

DIGITAL TIMER/CLOCK
• 24 Hou r preset time to turn on or off
• 12 Hour green OS' display for time
• o perated on 12~ 16V A.e.
Th e who le timer is self
conta ined in a comp act
pla stic case (as see n in
photo). Designed for VTR
with pus h bu tto n switch
fo r e asy settin g. Limited
qu an tity available .

NOW ONLY $12.94 · MODEL VEQ 0 143

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Nev er worry a bo ut batt ery . EXCLUS IVE!$3.95 ea.
beca use it has non e! Easy to
carry in pocket and han dy to
use . Ideal for eme rge ncy light.
It generates its own electrici ty
by squeezing gr ip lever. Put
one in yo ur car. boat . ca mper
or home. You ma y need it
so me time! ==------

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJ2 9 55 PNP 150 Watt s BV~60 V $3.50
2N3055 NPN 1. C.~ 1 5 A per pair

MJE2955 PNP90 Watts BV= 6 0 V $3. 00
MJE3055 NPN ' 1.e.= 10 A per pair

MUFFINFANS FOR EQUIPMENT COOLING
Th es e fan s are pu lled out fro m
used co mp uters . But carefully
clea ned by ultraso nic cleaner.
All in "like-new" conditio n.
Size 4 11 /1 6" x 1-1 / 2" x
4 11 /16" .
MODEL MF505

$9 .50 EACH

13 FUNCTIONS LCD TIME MODULE
• Displays month , da te and

day of the week
• Displays hour . minute and

second
• AM. PM Indicator
• Alarm I and Alarm 2 (inde

pe nde nt)
• 10 Hours Stop Watch
• 12 Hours presettable count

MODEL 00 1-0062 down time
• Hour Charm Indicator

$7.94 EACH • Back light by touch of the
switch

These modu les are bra nd new and made by L1TRONIX.
Designed for a man 's watch . Ca n be used for many applica
tions . Comes with 2 silver batteries and the ceramic round
transducer.

$6.50 Per Kit

BUY

NOW!

SPECIAL
PRICE!
ONLY

$15.50 PER KIT

All units a re bra nd new
fro m Sanyo .
MODEL 115 ·B·405A

$35.00 EACH

Th at sounds and plays like th e
real th ing. All units a re bra nd
new but witho ut the case . Func
tions of the ga me include
double flipper contro l. kicker
contro l. 1-4 players. 3 speed
ball control. tilt switch , au to 
matic score. extra bon us cave
and many more. Allsolid state
with LED panel. no mo ving
parts. Requires 9V battery to
operate, spe aker not included.

TV GAME BOARD
PLAYS 4 GAME~: TENNIS: HOCKEY: HANDBALL

AND JA I-ALAI.
All boards co mplete with a ll parts read y to play. Requ ires
6C size batteries and a small speaker for sound effects .
Th e boards were surplus from a famous game manu fac
tur e r. They will play on a ll US sta nda rd black and white or
co lo r TV se ts . (Regular pric e for these games were $39.50
ea ch) OUR PRICE ONLY $6.50 EACH

TENNIS

PART " 5 745 6

Tune r is the most important part for the circuit. Don't let
those $ 19 .00 tu ners fool you!

ELECTRONIC PIN BALL MACHINE

HOC KEY

FOR COMMERCIAL FREE
TV BOX BUILDE RS

$2.50 LM 7815 $1.20
$2.00 NE 565 $2 .00
$3 .00 Connectors Set $ 1.00
$ 1.0 0 i.c . Socket Set $2.00

LM 380 $2 .00 Matching Transformer $ 1.40
Sanyo UHF Tuner $3 5 .00 Tolr iod Coils
Capacitors Set $ 12.50 (Set of 4) $3. 00
Resi stors Se t $2 .00 Speaker Cabinet $ 12 .95
Trim Pots: Transform er

T rim Cap s Set $ 13 .50 18V 800MA $3 .00
Po ts and Kno bs $2. 00

We sell you all the above components in a package for
$1 2 5.00 and you will receive a tree predrilled P.e. board
and instruction s at no charge!

A perfect gift for yo urself o r frien ds.

SPECIAL $8.99 EACH SPEAKER $1.25 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This te lephone rest ca n be used as a door cha rm. a n
audible ind icato r and for many ot her sou nd projects. Th e
sp ecia l custo m ma de l.C . is pre pr ogrammed with 4
musica l tun es. Kit co mes with a nice looking plas tic case,
pre-drille d P.C. boa rd. volum e co ntrol. special sound l.C.
speakers and all electro nic co mp onents a nd instr uct ions.
Idea l for hom e or school pro ject s

SANYO UHF VARACTOR TUNER
For UHF CH 14 83

Tuning voltage + I V'" +28V D.e. Inp ut impedance 75
OHM . I.F. band width 7 - 16 MHz. Noise figure 11.5dB
MAX. Size 2%" x I W' x W ·. Supply voltage 15V D.C.

Sound I.F. ~ 58 .0 MHz.
Video I.F. = 62 .5 MHz.

~ :-: :~::J !? •
.~~~O- " ._~
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• MC 14584
• LM 32 YN
• TL 064 CN
• Piezo Buzeer
• 9 V. Ba11. Clip
• Misc. Elect. Components

PULSE RATE
INDICATORS

USED FOR
HEART MONITORS
100% Functional

Made for Heart Monitor
above.

PC.Bd , 3-MRF 901's, 2·MBD 101'5,
1 Thermistor, 1 Choke, 3-Chlp Caps,
1 " F ' Connector, 8 Resistors

-+- Instru ctions

MICRO WAVE DOWN
CO NVERTER KIT IHMR II type)

$39.95

(w) Encoder &
Tone Gen erator

$5.95

Includes:
• 9 v. Bait. Holder
• Front Bezel

Excell ent for Frequ ency
Count er.

--~
'. 'M

.:'... r,_

~

TELEPHONE
PUSH BUnON

KEY PAD

DIGITAL ALARM CLOCKS
AS IS

WARRANTY RETURNS
$2.45

SPECIAL LIMITED QUANTITY
* GANG PUSH SUnON SWITCH
* 6 - D.P.D.T.
* 2 - 4.P.D.T.
* RED INDICATOR FOR ON POSITION

Incl udes:
• 5" LCD Readout
• ICL 7106 CPL A-D

Decoder Driver
• MC 140 16
• MC 14013

ALL ORDERS SHIPPED SAME DAY VIA UPS

E3 SORRY NO COD'S ..
- (602) 266-9758 

CIRCLE 71 ON FREE INFORMATION CARD

NEW PLASTIC CASE

(602) 266-9758 (602) 266-9758

@ O~~ ELECl'~ @
a'1,: O+..T SURPL~S ~

Who' e,,'e - Reteli • SUrplus
ElflCtron;c Parts

6835 N. 16th Street. Phoenix, AZ 85016
818 W. Broadw a y . Te m pe, AZ

Hz ltal $2.50

,~ " . a::J .

~ :' .-1 t .'
0) f'O .s:

DUAl VOLTAGEPOWfRI UPPLYIUT
Power SlJpptyfor IboYe krt. Output
~ I VOC ~ 500""·~pull20 VI£ .
~ S<ztr,2V,'
~ CUI3 IUS

CombNbon of bothkits
C<H4 122."

D-35Y1.5A Quality Pow rS Iy
PrtNide. 4 1'8ng•• of current limi ting up to
1.5A. Use. pr-e:lIlOtl regulation and~r

trans;stor boos te r. Aum $24.50
HKIT-83A Kit $19.50

LCD MuUI eler
The eHordible l CO Mu lt lm eter. High accuracy 19
rengo large 3* d igit OMM with diod e tes t, eutc
po larity a nd LO Batt . indicator , Fully ~••mbl~.

MocW 101 . • • . . $6 9.96 9V Batt ery • . • • $0 .96

POPUlAR milS
GREEN NEONS (same 1$ NE2 but
glowsbrightgreen)
~1 l'$1.DO

3" 750l1I.l SOlAR csu
C413T 13.5(1

3.6V 10Clm1 NICAO (removtd from
new eqUipment)
C4&IS 52.SCI

KESTER6D:'DPC SOLDER6 " co,
W SI IUD

Cl0681 SCR 2r»I ....
C«2I .n
lDDWS RDUWD FLASHTUB£
C<Mf IT.l5

PCTO PC SYtlC CORD
C<H7 52.DO

CIRCLE 82 ON FREE INFORMATION CARD

HITECH KITS
EDUCATIDNALIN NATURE FUN TD BUILD AND USE

CIRCLE 81 ON FREE INFORMATION CARD

D-5DI 3A Regulaled
AdJusla Ie PDwer Supply
With OOter1oad prolKllon a nd LEO
powe r on IndlGlltor. Ass am $28 .50
H KIT·503 Kit $24.50

HKI T·86A Kit $49.50

Un iversal Count.r counts up
to 60 MHz and 10 mil lio n
Itvent , . 7 large 0 .5" d ig its .
CrysUlI lime base . High per'
formance .

3·CHANNEl CDLDR DRGAN

Also available, complete
Basic Elec tro nics Course

Toll-Free 1 (800) 453-1708
Utah residents 1 (8011628-3627

PPG Electro nics Co ., Inc .
791 Red Rock Road•

SI. George. Utah. 84770

CA LL TH IS TO LL·FREE NUM B ER FOR
YOUR FREE HA NDBOOK AN D T HE NAM E
OF THE DEALER NE AREST YOU.

DEALERS
Cash in on theelectron icsrevolution now.

PPGhas sold hundreds of thousands of these
electronic kits to. schools and training
Institutions. We are otlennq these excuuiq
kits truouqn eiectromcs stores across Ihe.
I\il I1011

Contact us Immediately for your Dealer'S
Free Information Package. Findout howyou
can get started in this eXC iting and fast
growing retail market.

Special Prices For Educators

~ A

HOBBYISTS & EDUCATORS

(j)
o
Z
o
0:

t3
w
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W
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o
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0:
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·."a u oc·".",
""·"::~·""'"3'100

!l1' l oo
!l,1 00·"6'100
6" 100·"·"• eo·.., "·'"" oo."

"" "110 _ . !l
14:1- 95
71ICH _ .40,)

~::'=_-l'.l"!l
CAl'SI. l",
CAlOlI 1 t!l
CAlO18- 1 !1O
CAJOllll _ ~

CAJOll6_ 9!l
C"J140 _ 1 20
l J,l290 1 - t!l
80lIC C _ 190
" !:6ll6A _ 1~

TlOO2CP _ 90S
TLOl':o4 CJll _ 1 !lO

74163 _ bO

74164 _ ,00
141t6 _ 00

74166 - ,70
14167 - 1 25
14 110 _ 1 60
74 113 - J!>
14114 _ E6

14115 - 00
1<11 76 _ , ~

74117 - 15
741SO _ ~

74181 _ 1,90
14 182 - 45
14190 - 10
74191 _ .15
14192 - .10
14 193 - 19
1<11 ~ _ ~

14195 _ <15
7<11 96 _ .J!>
1<11 91 -. .J!>
14173 - 85
14219 _ 60
74365 - 65
74361 _ 65
14368 - 65
74390 _ 90

75324- 1.J!>
75325- 1.!iQ
7~92 _ I,D!!
8T31 - 2 ,00
8T32 - 2,J!>
9601 - .15
9602 - .75

DSOO56H - 1 00

12V D C RELAY S
TIL SIZE

S P 1200 Qhm cool..
o P 400 ohm cOol",

18LO!l $ 45
LM 305G t 15
3401 5. 6 . Ii . 9 . 12.

15. 18 o r 24V $ 85
LAS 1412 . 12V JA$3!l5

1412 _ 3!l
7473 _ 35
1414 40
7415 40
7476 40
7480 45
1483 - ~

7485 - 65
7486 - 42
1490 _ 45
74')1 _ 45
1492 45
70 3 - 45
14~ 00
14~ - 00
7496 - 00
74107 _ 3!l
74121 _ 3!l
74122 - 39
74123 - 42
14115 _ 45
7412'6 _ 45
74145 _ 7!l
'<1148 - 1 2!l
141!lO _ 1 10
74151 - ,!iQ
7<11 SJ _ 40
151~ _ 1.10
74156 - 50
74157 - .!lO
74100 _ 8!l
74161 _ E6
74162 - 00

SEND $25 FOR OUR CATALOG
fEA TURING TRANSI STORS &
RECTIFIERS 145 H A MP SH IRE
ST., CAM BRIDG E. MASS, 02139

DIP SOCKETS
8 P1N 17 n PI"l ) O

'<I PIN 20 24P I"-/ 35
16 P1N 22 28pl'" 40
18P IN 25 4Q PtN 60

74LS SERIES

LINEAR CIRCUITS

,.~ n ' 4,$>(l' ., ",'10'" ·I.. W \ · ''''$~ · .. , ,:1' 0

10, 100: " 1"'"1 · ,.~ ·" ... " ,...., " J · ''''VoO' ·,,~ ~ :""11. · I"'N , n..~ ~ MI."n · ,,~ ' n..~ " , .. '10'1' .. ''''$~
,.

,.,~ · 1. ''10' .... · " .... ,.
'4, 'l0'~ " , ... \ 11.. · ,... tJ<l. ·'.... \ ,; · ..,"ll · ''''\l'4I ,.
'...."1 ~ ' ....SlA >0.,1$' ·,... t l) 14, S'l' · '.... 'N ·' ''' $ ' . · ' 4,'10'. U ,...~, ·' ' '$ t\ · ' '''$1)11 U ..~ ·''''XI · ' '''S t\' · ' '''S1W

,.,
" \ '101' · ....,,!.l ., ", SlIM 0

, ....'10:1 · "'~ · ,... I1I J '"
,.~ · '4,.,~ 0 ' ..$lit ·''''11' .. ,.... t" · ' 4, S:IIlO ,.,
,,~ · .... , tlot · ,.~ ·,... ,~ " 101"" · ,.~ ·,...,u · ..,.'.' · '.om ·'....'" » ",'>1:' 0 ' ... w.'O

,.
,.~ · 'Ol"U · ''''$M .,
,.~ · 101."404 · ,..,. w

;... W I..". · ,......, ·..~, · ,..,.... ,.~ "....,~ \ " ,''',,. .. ,.,..111 ,~

,.... · ,.. "1'0 ,., 1. ,\.1 10 '.1... 51J · ",t" J · ,...u n ,~

'...,,. · '~,SH' · ' ... $- ·,...", · ,... St~ · ,...' 110 ,.
,.. t/t · '''''''1

,. ''''JfJ ,.
M ,...'10 '1(1 0 IO, UII ,.,.- · '..."" 0 ,,- ,.,,.- ., ,.. " tJ n ," , \at ,.

1... $10 · " 11\ \111 ' ",... ttl · .... \l~ · .",. ,.
,...,,~ · ''''''i» W ". , ~

' 4<U Io · "" ,. · ~ ' M

TRANSISTOR SPECIALS
7N 1l01 P~" Gt TO 5
:1f'f404A "~"G[ T0 5

i-il " c.«J14 _ P~" Gl TO)

11" 111 t!lO T1PI4!>
~~p~ SYfITCHI"tG P'OWH I
Mll f IlXlo' C8Af TAA~S rSTOR I\i ""

7N31n ,. ,,"t SoTO3
1"+4'308 P ~"So T0 3

~3 1 3 1 1\i 1"NSo ll f

~nl' '' M\ls. T031l'

~ 1420 ~PNS. 'O!l

I NZ2Z1 M' 1ol SoTO 11
1k29l)1 "","s. TO 18
~~ Iol I"NSoT0 3
1"t3'lO'ltl JlNS, TO'U
zscsoe P,,"PSoTOt2
~IolPNs, r0220

1"1610') "",,, 5<r0220
TIP] IB t.;PNS' TO 220
{IP31B N. PS . T021O
TlJI)( " " " S.
TIP 121 P~P S,U&I

TIP141~ P,. S. U'J I

J,l J [~

TTL IC SERIES
1400 _ 11
7401 _ 11
1~ _ 11
7403 17
7404 _ 24

7405 24
1406 - 33
1407 _ )':.
1408 - 11
7409 - 24
1410 - 11
1411 _ 22
1412 - 30
7413 _ 42

1414 - !':lO
1416 _ J3
7417 _ )7
1420 _ 17

142':1 - 30
142'6 - 3J
1421 _ 30
70) 17
1432 '11
7437 27
1438 '11
7440 - 11
1441 - .1':.
7442 _ 45
744';, _ 10

1446 - 75
144 7 _ 65
1448 - E6
74!':lO _ 17

4POS IT I O~J I 2!l
1 PQS lTlm / : 40

8POS I TlO ~ l!iO
10PQS ITION 195

5.25 9.00

4.25 6.00

125A 240A

DIP SWITCHES

TERM S:FOB CAMBR IDGE. MAS S SEND CHECK
OR M ONEY ORDER MI NIMUM TELEPHONE.
C OO . PURCHASE ORDER OR CHARGE $20 00
M INIMU M MA tL ORDER . 500

CTS 206 4
CTS206 1

CTS 206 8
CT5 206 10

TRIAC's

lQI;>U _ ~ f'O _ 110
1060 _ D"OT - I !lO
Xf',I> _ P r _ CfIolT(ROf F$l J!l

SCR's

SPECIALS GOOD THRU JUNE 1982

.5V at BOOma SOLA R CELLS
3 " diameter $4,35

7 SEGMENT DISPLA YS
FSCOO24·4 digit DL·707 C.A ..3 " . .. . $ .75
C.C. S"display $5.95 Ol 747 C.A . .6" ••.. $1.50
FND359 , $ .75 FNDS10 .S"CA .~ . .$1.95
FND 503 C,C..5' $ .S5 FN0 803 .S" CC .. ,, $1.95
FNO 510 C.A ..5 $ .85 MAN 5 e.G. Green . $ .75
DL-704 .3 " C.C. . . $ .S5 MAN 82 C.A . Yellow $ .75

--:;:::---'7:-___':::-----'::c---='~___':::c::':O- ~ ~ .~

":;::c--':"'---"=---"-=-~-=---"~~"':::c- ~:~

CLOCK CHIPS
MM5314 . $4.75 MMf,J16 $495

MM !)387AA .•• . 5,gs

L141 H R DElECIOR . 3 / ' 1 00
FP 100 PHOTO TR ANS . . . . . . •••••••.• • •.. $ .SO
REO. YEl LOW , GREEN or AMB ER LAR GE LED' , 2 H 6 $ \ 00
REO/GREEN BIPOLA R LEO', $ 5S
MLE D92 lRl EO $ 15
M RD14B PHOTO OARl. XTOR $ 50
Til 1190 PTO ISOLA TOR $ 60
It 5 OPTO ISOL A TOR $ 45
1 WA TT ZENERS; 3 3.4 ' . 51 . 5 6. 6 8.82.9.1. 10.

U .1 5.18 0' 12V 6 /$100

MINIATUR E MUl TI·TURN TRIM MI NG POTS
50 .100,500. 1K. 5OK, 250K • •• $75 eac t1 3 /$ 2 .00

TOGGLE SWITCHES

~, " .", - ., .., " "'''' "- " "" ~
.., - " .«~ - ''''- - .. .", = • 1 ~ ~" ~

::?: - '~ := - , ~
) 4(;14 - '"::' " " e>o , ~.." -

~ "" - " . ,«:&3

: ,\0 - .,., - : 4';10 - " ''''" ' ~...,
:~l - .. "C".,,,

:::l :: ,., "c'"e u - ~ - "" ' ':: ..CtJ ".,.. . .,.,
'" :~:: l4Cl'; l ' ".,'. . :: -
~ '" 1~ 1 51

~ ~.,,, - " ~ ,;: 1.tCl&l.", ::; ~, - 14C161 ' ".,,, - .", - :; .... , ~ 1.tCl$,J ' ".n' - " .", - .. 14<:166 '"::.' : :i:: ':l - . 14<:113 '"'''''' " 14<:114 '":: ~
.... " ' <aU " 14Cl l"!l '". ",

!.1
",:co " 14Cl'U '":::l: " :~ - 14<:10 " '''''''' '"- " - 14<:14 '" 140114 -,"em - " '''''' " ''''''' -' "

74S SERIES

'''OIl 30 145 74 ," 745 151 ' 25,"'" .30 ".. .. 145 1H ,...
,"'" .30 "... '-0' 145 114 ,...,.... .. 14$ 112 .. 145 175 ,..
"... " 1451.33 ,... 145 1M 1.10,.... .. 1451 )5 t.e , ..", ,.'"
145 10 30 7451. ". 145 251 ,..
14511 " 145 1Jt 1.10 ".,.. ,'"
1451 5 .. 145140 1.0 0 ,..,., t .e
" $20 .. 745 153 1.10 '45m '"' ''30 .. 745 151 '"145 32 ,.. 145 157 '25

NO. 30 W IRE W RAP W IRE
SINGLE STRAND 100' ..$1.40

-
. C/JVlOS

RS232
CONNECTORS

$2.75
3.75

... 1.25

DB 25P male . . .
DB 25S femal e .
HOODS .

1116" th ick with 1110" spacing

4Y," x 6Y," .. . .. $1.95

POSTA GE ADD 10% FOR ORDERS UNDER $25,00
RATES ADO 5% FOR ORDERS BETWEEN $25.00 ANO $50.CO

ADO 3% FOR ORDERS ABOV E $50.00

CPU'S & SUPPORT CHIPS

..... - ", "" - ' "..... - '''' "" - '"" 101 0290 1 - ' " "" - ."
"" - "OO 12SH A.M'36111 - ,,,
"" - '" BX>JO - " oo
"" , 0> """,, C>IJ ."
,,~ ' ''' lJOAS IO - 12 96

"" - '" lfIl Pl0 - '"M""'" - ." TMS 9'3l1Nl ."
"" - ' " ""

_ 1$ 95

"" .'" .... - 11595

"" _ 11,96 .", - ' '''
RAM's ROM's

12&414164-21 - '" "" - '"21141·3 - '" 2111S + !IV - ."
411&-3 '" "" - 1l !l6
411&-2 '" ' lOlA '"21Ul2 3 - '" "" - 1195
TMS l«lEl - '" 8m3 '"MI(4QZ1·J - ' ''' 825112 'OO
MlC409&-11 - ' " us,,!> ' OO
8116-3 - l] !l6 "' ''' '"M'''''''' - ' " "'". ."M""" - '" """ '"2101·1 - '" 82111 'oon_ - '''' ""'" ' OOM'..... "" AJ,t9Jl4C ' "I'olXO l - '" &2S6S I141!lllA1 - '"S101l ' "211lAL ' "

UART's
Anl013 - '" ...- - '"TR1«l2 B - '" COM1011 - ' "P11'*12B - ' " "38100 - '"
INTERFA CE SHIFT
& DRIVERS REGISTERS

FOI" 1 MMI-402 '".'" '" MM140J - '",... 1.10 104 1041 404 - ,~

"" '''' MM5013 - ''''
"'" '''' M""" - ''''"'" ' ''' M""" - ''''
"" 'OO M..... - ' '''"" ' OO M"'" - ' '''... 'oo """'" - ' '''M"'~l .'""""'" ' '''

25 watt Infra Red Pulse ISG 2006 equ iv .l
l ase r Diode ISpec shee t includ edl l $24.95

2N3820 P FIT . . . • . . . . . .. $ .45
2N5457 N FET. . . . . . . . , $ .45
2N264 6 UJ T $ .45
ER900 TR IGGER DIODES . . • . 41$1.00
2N 6028 PAOG. UJT . . .. . . . . $ .65

It ....

7 WATT LD 65 LASER
DIODE(IR)$8.95

DI SC CA PAC ITORS
. 1U F 16V ••••••• 10 / $1.00 , ..... 100 1$8 00
.0 1UF 35 V . 16 1$1 ,00 100 /$5 00

CATEL'S OAC-OOEQ

8 bit DAC - $ 4 .95

SANKEN
AUDIO POWER AMPS

Si 1020 G 20 WATT S .$12.50
Si 1050G50WATTS .$27.50

IN4148 I1N914J .. . . , . . . .. 15/1.00

TANTALUM CAPACITORS
.22UF 35V 5/ $1.CO 10UF35V _ $ ,40
.47UF 35V 5/ $1.00 22UF 10V _ $ .30
.68UF 35V S/ $1.00 1SUF 16V 3/ $1.00
W F 35V 5/ $1.00 3OUF 6V S/ $1.00
2.2UF lOV 5/ $1.00 33UF lOV $ .60
3,3UF lOV 4/ $1.00 47UFlOV $ ,85
4.7UF 35V 4/ $1.00 68UF 10V $1.00
6.SUF 35V 3/ $1.00 120UF 6V $ .75 .

2OOUFlOV $1.75

14 PIN HEADER . . .• . 1$ 1.00

16 PIN HEADERS. . .. . . .. . .40
24 PIN HEADERS. . . ,75
40 PIN HEAD ERS. . . 1.10
50 PIN EDGEBOARD CONN 3.95
26 PIN EDGEBOARD CONN 2.50
50 PIN RIGHT ANGLE CONN 3.95
20 PIN RIGHT ANG LE CONN 2.25

50 PIN RIBB ON CONN ECTORS $315

40 PIN RIBBON CAB LE CONN $2 .75 '~~~~~~~~IIIIIIII'!I~~••IIII~"':~':';:~;fiicio~'S----I20 PIN RIBB ON CA BLE CONN .• $2 Z,
10 P1NRI BBON CABLE CONN . ..... $1 .SO

PRINTED CIRCU IT BOARD
4 ~ ~ 6 ~ DOUBL E SID ED EPOXY BOA RD %. ~ T H IC l(

$ 00 .., =1!'I"c"m't::::::-T:~~~~~~J

CRYS TALS
2000 I 3000 5.000 8,000

~,: ..25., ;~ ::~ ~~.:: :~ 25
REOleaN SA O 1024 AN ALOG DELA Y LINE •• t l 0 95

Our
Own

Famous
Kit

$119.00

Our
F.ctory
Direct
Price

$117 .00

$25.00 oa
10 lor $220.00

- I.C. SPECIAL LM 565 lOloI$16.00

- H.D . TRANSISTI.>RS
SPECIALS 2 N 3055 10 lor $1 O.

2SA 745 $4.00 ea.
2SA7478 $4.50 ea.

25 C11168 $3.25 ea.
25C 14038 $3.00 eo.

OUTSIDE CAL 800,854,8660
INSIDE CAL (714) 527-2554

or (213) 603,9385

ELECTRONICS INC.
VISIT OUR NEW SUPER CENTER

5303 Lincoln Ave _. Cypress. CA. 90630
Pay by CHECK, M.O; VISA MlC

$10.00 MIN, ORDER IlANDUNG/SHIPPlNG.,,$2.50
l.l'S_ERE IN CONTlNENTAl. u,s.

• UHF·VHF CONVERSION KIT.
Qlmplete wtthPC booIll. all required com
ponent1: cablnef withspeaker: andcompre
hensivebrochulll lnci. sche malic, boan:llaf
outmounllngand hook-up dlagrOfT\$, parts
Ilsl and assembly and sel-up Instructions.
All parts0Ill Industrial prime quality.
• NEWZENITHZVM,121 HIGH
l£GIBlLITY CRT MONITOR. Fea!unIs 12" (1eet1

pl10sphar CRT, with 15 Mliz Bandwicllh. 40
0<80 chalacter wkltlIsereoperato< swltch
selectable.Fully compatible with8O-column
IWIe cords. etc.
• M ITSUM I ' MOOEl UES--'55F

VAANJr~ORUHF TUNER4~~8a~~~
: ' .....-:.-.. ANTENNA INPUT
;: . 300 OHMS
" .
\ .. .

~~ ,.,:t-

FREE
CATALOG

-SPECIAL·~
2200 MFD 40 VT CAP 10 lor $13.50

Burglar/Fire Alarms
Security Products

CIRCLE 83 ON FREE INFORMATION CARD

SCR

Alarm Cont rols • Remote Stat ions
Infrared. Motion Detectors • Sirens
Microwave . CCTV • Fire Detectors

Vehicle Ala rms • Phone Dialers
Key Locks • Wireless Components

Magnetic Contacts • Glass Protection
Lights . System Parts • Tools • Books

Bells . Ionization Smoke Detectors

CIRCLE 78 ON FREE INFORMATION CARD CIRCLE 66 ON FREE INFORMATION CARD
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74COO .35 4019 .45
74C02 .35 4020 .95 745 00 .44 74585 2.39 745 163 3.75 745280 2.97400 .19 74136 .50 74C04 .35 402 1 .95 74502 .48 74586 1.44 7451 68 U S 7452 87 4.77401 .19 74141 .65 74C08 .35 4022 1.15 74503 .48 7451 12 1.59 745169 5.44 745288 4.47402 .19 74142 2.95 74C10 .35 4023 .35 74504 .79 7451 13 1.98 745 174 1.09 745 289 6.97403 .19 74143 2.95 74C14 1.50 4024 .75 74505 .79 74511 4 1.50 745175 1.09 745301 6.97404 .19 74145 .60 74C20 .35 4025 .35 7450 8 .48 7451 24 2.77 745181 4.47 745373 3.47405 .25 74147 1.75 74C30 .35 4026 1.65 74509 .98 7451 32 1.24 745 182 2.95 74537 4 3.47406 .29 74148 1.20 74C32 .50 4027 .65 7451 0 .69 745 133 .98 745 188 3.95 748 361 7.97407 .29 74150 1.35 74C42 1.75 4028 .80 7481 1 .88 7481 34 .69 748 189 14.95 748 387 5.7:7408 .24 74151 .65 74C48 1.20 4029 .95 748 15 .70 7481 35 1.48 748194 2.95 748412 2.~7409 .19 74152 .65 74C73 .65 4030 .45 748 20 .68 7481 36 1.08 748195 1.89 748471 9.9:7410 .19 74153 .55 74C74 .85 4034 2.95 748 22 .98 748 139 1.25 7481 96 4.90 748472 16.8:7411 .25 74154 1.40 74C76 .80 4035 .85 74830 .48 7481 40 1.45 7481 97 4.25 7484 74 17.8:7412 .30 74155 .75 74C83 1.95 4040 .95 748 32 .98 748 241 3.75 748201 14.95 745 482 15.607413 .35 74156 .65 74C85 1.95 4041 1.25 748 37 1.87 748 244 3.98 7482 25 8.95 748570 7.817414 .55 74157 .55 74C86 .95 4042 .75 74836 1.68 748 251 1.90 74824 0 3.98 745 571 7.817416 .25 74159 1.65 74C89 4.50 4043 .85 748 40 .44 748253 7.45 7482 57 1.397417 .25 74160 .85 74C90 1.75 4044 .85 74851 .78 745157 1.19 745 256 1..497420 .19 74161 .70 74C93 1.75 4046 .95 74864 .79 7481 58 1.45 748260 1.837421 .35 74162 .85 74C95 1.75 4047 .95 74585 1.25 748161 2.85 748274 19.957422 .29 74163 .85 74C107 1.00 4049 .55 74874 .69 748 162 3.70 7482 75 19.957423 .29 74164 .85 74C150 5.75 4050 .55

7425 .29 74165 .85 74C151 2.25 405 1 .95
7426 .29 74168 1.00 74C154 3.25 4053 .957427 .29 74167 2.95 74C157 1.75 4060 1.45
7428 .45 74170 1.65 74C160 2.00 4066 .75

EPSON PRINTERS7430 .19 74172 5.95 74C161 2.00 4068 .407432 .29 74173 .75 74C162 2.00 4069 .35
7433 .45 74174 .89 74C163 2.00 4070 .357437 ,29 74175 .89 74C164 2.00 4071 .30 (/)

UJ
7438 .29 74176 .89 74C165 2.00 4072 .30

MX-80 ~ 07440 .19 74177 .75 74C173 2.00 4073 .30

a: a:
7442 .49 74178 1.15 74C174 2.25 4075 .307443 .65 74179 1.75 74C175 2.25 4076 .95 00.7444 .69 74180 .75 74C192 2.25 4078 .30

MX-80/FT~
LL~

(/)7445 .69 74181 2.25 74C193 2.25 4081 .30
....JUJ7446 .59 74182 .75 74C195 2.25 4082 .30
....J3:7447 .69 74184 2.00 74C2OO 5.75 4085 .95

~
«07448 .69 74185 2.00 74C221 2.25 4086 .95

MX-100 O....J7450 .19 74186 18.50 74C373 2.75 4093 .95
UJ7451 .23 74190 1.15 74C374 2.75 4098 2.49
I7453 .23 74191 1.15 74C901 .80 4099 1.95
~7454 • .23 74192 .79 74C902 .85 14409 12.957460 .23 74193 .79 74C903 .85 14410 12.957470 .35 74194 .85 74C905 10.95 14411 11.957472 .29 74195 .85 74C906 .95 14412 12.957473 .34 74196 .79 74C907 1.00 14419 4.95

7474 .35 74197 .75 74C908 2.00 4502 .95

16K APPLE*7475 .49 74198 1.35 74C909 2.75 4503 .657476 .35 74199 1.35 74C910 9.95 4508 1.957480 .59 74221 1.35 74C91 1 10.00 4510 .957481 1.10 74246 1.35 74C912 10.00 4511 .95

RAM CARD7482 .95 74247 1.25 74C914 1.95 4512 .957483 .50 74248 1.85 74C9 15 2.00 4514 1.257485 .65 74249 1.95 74C9 18 2.75 4515 2.257486 .35 74251 .75 74C920 17.95 4516 1.557489 4.95 74259 2.25 74C92 1 15.95 4518 1.25 * Upgrade your 48K Apple * II to fu II7490 .35 74265 1.35 74C922 5.59 4519 1.257491 .40 74273 1.95 74C923 5.95 4520 1.25 64K.7492 .50 74276 1.25 74C925 6.75 4522 1.25

* FUlly software and hardware com-7493 .49 74279 .75 74C926 7.95 4526 1.257494 .65 74283 2.00 74C927 7.95 4527 1.95 patib le with Apple language card7495 .55 74284 3.75 74C928 7.95 4528 1.257496 .70 74285 3.75 74C929 19.95 4531 .95 and microsoft Z80 card .7497 2.75 74290 .95 74C930 19.95 4532 1.95

* Eliminates the need for Applesoft or74100 1.00 74293 .75 4000 .35 4538 1.9574107 .30 74298 .85 4001 .35 4539 1.95 Integer Basic ROM card when used74109 .45 74351 2.25 4002 .25 4543 2.7074110 .45 74365 .65 4006 .95 4555 .95 in conjunction with DOS 3.374111 .55 74368 .65 4007 .29 4556 .95
Allows you to run Apple Fortran or74116 1.55 74367 .65 4008 .95 4581 1.95 *74120 1.20 74368 .65 4009 .45 4582 1.95 Pascal.74121 .29 74376 2.20 4010 .45 4584 .95

Available as bare board kit ,
74122 .45 74390 1.75 4011 .35 4584 .95 * or com-74123 .55 74393 1.35 4012 .25 4702 12.95

pleted and tested board.74125 .45 74425 3.15 4013 .45 4724 1.5074126 .45 74426 .85 4014 .95 80C07 .9574128 .55 74490 2.55 4015 .95 80C95 .8574132 .45 4016 .45 80C96 .95
4017 1.15 80C97 .95
4018 .95 80C98 1.20

BARE BOARD ........ $ 40.00
KIT ........... ....... . 89.95
ASSEMBLED &
TESTED . ............. 109.95

• Apple is a t rademark of APPLE COMPUTER INC.



ZENITH MONITOR
MODEL ZVM-121

* 12" P-31 Green phosphor
* SELECTABLE 40 or 80

CHARACTERS PER LINE
* 15 MHZ BANDWIDTH

APPLE* FAN

• OUTLET ON THE REAR OF THE FAN
FOR A MONITOR· CONTROLLED BY
THE S WITCH

• ULTRA-QUIET APPLE FAN ORA WS
COOL AIR THROUGH YOUR COM
PUTER

• ELiMINA TES DOWN TIME

• SA VES REPAIR CHA RGES

• INCREASES RELIABILITY

• CLIPS ON- NO HOLES OR SCREWS

• LON G LIF E, LOW NO ISE MOTO R

•Apple is a trademark of APPLE COMPUTER, INC.



100 74LSoo .25 74LS169 1.75
E.ch pcs 74LS01 .25 74LS170 1.75

2101 256 x 4 (45On5) 1.95 1.85 74LS02 .25 74LS173 .80

5101 256 x 4 (cmos) (45On5) 4.95 3.95 74LS03 .25 74LS174 .95

2102 -1 1024 x 1 (450n5) .89 .85 74LS04 .25 74LS175 .95

2102 L-2 1024 x 1 (LP) (25005) 1.69 1.55 74LS05 .25 74LS181 2.15

2102L-4 1024 x 1 (LP) (450n5) 1.29 1.15 74LS08 .35 74LS189 9.95

2111 256 x 4 (45On5) 2.99 2.49 74LS09 .35 74LS190 1.00

2112 256 x 4 (450n5) 2.99 2.79 74LS10 .25 74LS191 1.00

2114 1024 x 4 (45On5) 8116.95 1.95 74LS11 .35 74LS192 .85

2114 L-2 1024 x 4 (LP) (2oon 5) 8119.95 2.35 74LS12 .35 74LS193 .95

2114 L-3 1024 x 4 (LP) (30005) 8118.95 2.25 74LS13 .45 74LS194 1.00

2114L·4 1024 x 4 (LP) (450n5) 8117.95 2.10 74LS14 1.00 74LS195 .95

2147 4096 x 1 (55n5) 9.95 ca ll 74LS15 .35 74LS196 .85

TMS4044-4 4096 x 1 (450n5) 3.49 3.25 74LS20 .25 74LS197 .85

TMS4044-3 4096 x 1 (3OOn5) 3.99 3.75 74LS21 .35 74LS221 1.20

TMS40L44·2 4096 x 1 (LP) (20005 ) 4.49 4.25 74LS22 .25 74LS240 1.29

MK41 18 1024 x 8 (25On5) 9.95 ca ll 74LS26 .35 74LS241 1.29

TM M2016 2048 x 8 (15On5) ca ll ca ll 74LS27 .35 74LS242 1.85

HM6116-4 2048 x 8 (c rnos) (2oon5) ca ll ca ll 74LS28 .35 74LS243 1.85

HM6116-3 2048 x 8 (crn os) (15005) ca ll ca ll 74LS3O .25 74LS244 1.29

HM6116-2 2048 x 8 (crn os) (12005) ca ll ca ll 74LS32 .35 74LS245 1.90

HM6116LP-4 2048 x 8 (LP) (crn os) (2OOn5) ca ll ca ll 74LS33 .55 74LS247 .75

HM6116L P·3 2048 x 8 (LP) (cm os) (15On5) ca ll ca ll 74LS37 .55 74LS248 1.25

HM6116LP-2 2048 x 8 (LP) (crn os) (120n5) ca ll ca ll 74LS38 .35 74LS249 .99

Z-6132 4096 x 8 (Q5Ial) (3OOn5)34.95 ca ll 74LS40 .35 74LS251 1.30

Ostat = Ouasi-Statlc
74LS42 .55 74LS253 .85
74LS47 .75 74LS257 .85
74LS48 .75 74LS258 .85
74LS49 .75 74LS259 2.85
74LS5 1 .25 74LS280 .85
74LS54 .35 74LS266 .55
74LS55 .35 74LS273 1.65
74LS63 1.25 74LS275 3.35

100 74LS73 .40 74LS279 .55
Each pcs 74LS74 .45 74LS280 1.98

TMS4027 4096 x 1 (25On5) 2.50 2.00
74LS75 .50 74LS283 1.00

MK4108 8192 x 1 (2OOn5) 1.95 ca ll
74LS76 .40 74LS290 1.25

MM5298 8192 x 1 (250n 5) 1.85 ca ll
74LS78 .50 74LS293 1.85

4116- 120 16384 x 1 (120n5) 8129.95 ca ll
74LS63 .75 74LS295 1.05

41 16-150 16384 x 1 (15On5) 8118.95 1.95
74LS65 1.15 74LS298 1.20

4116·200 16384 x 1 (2oon 5) 8/ 13.95 ca ll
74LS66 .40 74LS324 1.75

4116-250 16384 x 1 (25On5) 8/13.90 ca ll 74LS90 .65 74LS352 1.55

4116·300 16384 x 1 (3OOn5) 8113.80 ca ll 74LS91 .89 74LS353 1.55

2118 16384 x 1 (5v) (15005) 4.95 ca ll 74LS92 .70 74LS383 1.35

MK48 16 2048 x 8 (5v) (3OOn5) 24.95 ca ll
74LS93 .65 74LS384 1.95

4164-200 65536 x 1 (5v) (2oon5) ca ll ca ll
74LS95 .85 74LS385 .95

4164· 150 65536 x 1 (5v) (15On5) ca ll ca ll
74LS98 .95 74LS386 .95
74LS107 .40 74LS387 .70
74LS 109 .40 74LS388 .70
74LS112 .45 74LS373 1.75
74LS 113 .45 74LS374 1.75
74LS114 .50 74LS377 1.45

Each
74LS122 .45 74LS378 1.18
74LS123 .95 74LS379 1.35

1702 258 x 8 (1U5) 4.95 74LS124 2.99 74LS385 1.90
2708 1024 x 8 (45On5) 3.75 74LS125 .95 74LS386 .65
2758 1024 x 8 (5v) (45On5) 9.95 74LS126 .85 74LS390 1.90
TMS2516 2048 x 8 (5v) (45On5) 6.95 74LS132 .75 74LS393 1.90
2716 2048 x 8 (5v) (45On5) 4.95 74LS136 .55 74LS395 1.65
2716-1 2048 x 8 (5v) (350n5) 9.00 74LS137 .99 74LS399 1.70
TMS2716 2048 x 8 (45On5) 9.95 74LS138 .75 74LS424 2.95
TMS2532 4096 x 8 (5v) (45On5) 9.95 74LS139 .75 74LS447 .37
2732 4096 x 8 (5v) (45On5) 9.95 74LS145 1.20 74LS490 1.95
2732A -2 4096 x 8 (5v) (20005) . ca ll 74LS147 2.49 74LS624 3.99
2764 8192 x 8 (5v) (45On5) ca ll 74LS148 1.35 74LS668 1.69
TMS2564 8192 x 8 (5v) (45On5) ca ll 74LS151 .75 74LS669 1.89

sv = Sing le 5 Voll Supply 74LS153 .75 74LS670 2.20
74LS154 2.35 74LS674 9.65
74LS155 1.15 74LS682 3.20
74LS156 .95 74LS683 2.30

Order by 74LS157 .75 74LS684 2.40
NeUor\J1 EQUIVALENT PART NUMBERS
Pert No. FuncUon _1_1_ ss., MMI Harris

74LS158 .75 74LS665 2.40
----- 74LS180 .90 74LS668 2.40

EPROM ERASERS 74S188 32x8 DC 18SA03O 82S23 6330-1 7602 74LS 161 .95 74LS689 2.40
74S287 258x4 TS 14S10 82S129 6301-1 7611 74LS162 .95 74LS783 24.95
74S288 32x8 TS 18S03O 82S123 8331-1 7603 74LS163 .95 81LS95 1.69
74S387 256x4 DC 145Al 0 825126 6300-1 7610 74LS164 .95 81LS96 1.69
745471 256x8 T5 18S22 6309·1

Capacity lntenslty 74S472 512x8 T5 18542 825 147 6349-1 7649
74LS165 .95 81LS97 1.69

Timer Chip (uWICM')
74S473 512x8 DC 18SA42 82S146 6348 7648 74LS166 2.40 81LS98 1.69

745474 512x8 T5 18546 825 141 6341 7641 74LS168 1.75

74S475 512x8 TS 185A46 82S140 6340 7640

6 5,200 83.00 74S478 1K.x8T5 26566

X 6 5,200 119.00 74S570 512x4 DC 27S12 82S130 6305 7620
745571 512x4 T5 27513 82S131 6306-1 7621 TRANSISTORSX 9 6,700 175.00 74S572 1kx4 DC 245A41 825136 6352·1 7642

X 20 6,700 255 .00 74S573 1kx4 T5 24541 825137 6353·1 7643 PN2222 1011.00 100/ 8.99

87S180 1kx8 DC 28SA88 82S180 6380-1 7680 2N2222 .25 50/10.99
X 16 15,000 349.00 87S181 1kx8 T5 28588 825181 6381-1 7681 2N2907 .25 50110.99

X 32 15,000 595.00 87S164 2kx4 DC 24SA81 825184 7684 2N305 5 .79 10/ 6.99
875 185 2kx4 TS 24581 82S185 7685 2N3904 10/1.00 1001 8.99
87S190 2kx4 DC 26SA166 825190 76160 2N3906 1011.00 1001 8.99
875 191 2kx8 T5 285166 82S191 76161 1N4148 (1N914) 25/ 1.00

1N4004 10/ 1.00



Z-80 8000 SERIES
8035 7.252.5 Mhz
8039 7.95Z80·CPU 6.00 8202 34.95 INS8060 17.95Z80·CTC 5.95 8205 3.50 INS8073 29.95ZBO·DART 15.25 8212 1.85 80BO 3.95Z80·DMA 17.50 8214 3.85 8085 7.95Z80·PIO 6.00 8216 1.BO 8085A·2 11.95Z80·SIOIO 18.50 8224 2.50 8086 59.95Z80·S IO/ l 18.50

8226 1.BO CallZ8D-SIO/2 18.50 8087
Z8D-SIOI9 16.95 8228 4.90 8088 39.95

8237 19.95 8089 89.95
4.0 Mhz 8238 4.95 8155 7.95

ZBO·A·CPU 6.00 8243 4.45 8156 8.95
Z80·CTC 8.65 8250 14.95 8185 29.95
Z80A·DART 18.75 8251 4.75 8185·2 39.95
Z80A·DMA 27.50 8253 9.25 8741 39.95
Z80A·PIO 6.00 8253·5 9.85 8748 29.95
ZBOA·SIOIO 22.50 8255 4.75 8755 32.00Z80A·SIO/l, 0 22.50 8255-5 5.25
Z80A·SI0 1f.z2 22.50 8257 8.50
Z80A·SIOI9 19.95 8257·5 8.95

8259 6.90
6.0 Mhz

8259·5 7.50 9000 SERIESZ80S·CPU 17.95 8272 39.95
Z80S·CTC 15.50 8275 29.95 . 9316 1.00
Z80S·PIO 15.50 8279 9.50 9334 2.50

8279·5 10.00 9368 3.95

8282 6.65 9401 9.95

8283 6.65 9601 .75

8284 5.70 9602 1.50

8286 6.65 96S02 1.95

8287 6.50 DATA ACQU ISITION
8288 25.00

ADC0800 5.55.8289 49.95
ADC0804 4.95IC SOCKETS
ADC0809 5.25H9 100
ADC0817 10.958 pin ST .13 .11
DAC0800 4.9514 pin ST .15 .12
DAC0808 4.9516 pin ST .17 .13
DAC1020 8.2518 pin ST .20 .18
DAC1022 5.9520 pin ST .29 .27

CONNECTORS MC1408L8 4.9522 pin ST .30 .27
24 pin ST .30 .27 RS232 MA LE 3.25
28 pin ST .40 .32 RS232 FEMALE 3.75
40 pin ST .49 .39 RS232 HOOD 1.25
ST = SOLDERTAIL S·1OO ST 3.95

S·1OO WW 4.95
.69 .52
.69 .58
.99 .90 DIP SWITCHES

1.09 .98 4 POSITION .851.39 1.28 5 POSITION .901.49 1.35 6 POSITION .901.69 1.49 7 POSITION .9540 pinWW 1.99 1.80 8 POSITION .95WW = WIREWRAP

2 MHZ
6502A
6522A
6532A
6545A
6551A

3 MHZ
6502B

32.768 khz
1.0 mhz
1.8432
2.0
2.097152
2.4576
3.2768
3.579535
4.0
5.0
5.0688
5.185
5.7143
5.9904
6.0
6.144
6.5536
8.0

10.0
14.31818
15.0
16.0
18.0
18.432
20.0
22.1184
32.0

3.95
4.95
4.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95

DISC
CONTROLLERS

1171 24.95
1791 36.95
1793 44.95
1795 54.95
1797 54.95
6843 42.95
8272 39.95
UPD765 39.95
1691 18.95
2143 18.95

INTERFACE
8T26 1.69
8T28 2.49
8T95 .99
8T96 .99
8T97 .99
8T98 .99
DM813 1 2.95
DP8304 2.29

MISC
3341 4.95
76477 3.95
AY3·89 10 12.95
MC3340 1.49
95H90 7.99
11C90 13.95
8202A 34.95
3242 7.95
MC3480 9.00
MC4024 3.95
MC4044 4.50
3205 3.50

BIT-RATE
GENERATORS

14411 9.95
BR1941 9.95
4702 12.95
COM5016 16.95
MM5307 10.95

UARTS
AY3·10 14
AY5· 1013
PT1472
TR1602
2350
TMS6011
IM6402
IM6403
INS8250 14.95

KEYBOARD
CHIPS

AY5·2376 11.95
AY5·3600 11.95
74C922 5.25
74C923 5.50

LINEAR BIFET
LM301 .34 LM350K 5.60 NE570 4.75 LM1800 2.99 TL071 .79
LM301H .79 LM350T 4.60 NE571 3.95 LM1812 8.25 TL072 1.19
LM307 .45 LM356 .98 NE592 2.75 LM1815 5.20 TL074 2.19
LM308 .98 LM359 1.79 LM703 .89 LM1818 2.90 TL081 .79
LM308H 1.15 LM376 3.75 LM709 .59 LM1820 3.50 TL082 1.19
LM309H 1.95 LM377 2.29 LM710 .75 LM1830 3.50 TL083 1.19
LM309K 1.49 Lm378 2.50 LM711 .79 LM1871 5.49 TL084 2.19 RCA
LM310 1.75 LM379 4.50 LM723 .49 LM1872 5.49 LF347 2.19 CA 3010 .99
LM311 .64 LM380 1.29 LM723H .55 LM1877 3.25 LF351 .60 CA 3013 2.00
LM311H .89 LM380N·8 1.10 LM733 .98 LM1889 2.49 LF353 1.00 CA 3023 2.75
LM312H 1.75 LM381 1.60 LM741N·8 .35 LM1896 1.75 LF355 1.10 CA 3035 2.49
LM317K 3.95 LM382 1.60 LM741N·14 .35 LM2877 2.05 LF356 1.10 CA 3039 1.29
LM317 1.95 LM383 1.95 LM741H .40 LM2878 2.25 LF357 1.40 CA 3046 1.25
LM318 1.49 LM384 1.95 LM747 .79 LM2900 .85 CA 3053 1.45
LM318H 1.59 LM386 1.50 LM748 .59 LM2901 1.00 TI CA 3059 2.90
LM319H 1.25 LM387 1.40 LM1014 2.75 LM3900 .59 TL494 4.20 CA 3060 2.90
LM319 1.25 LM389 1.35 LM1303 1.95 LM3905 1.25 TL496 1.65 CA 3065 1.75
LM320 (see 7900) LM390 1.95 LM1304 1.19 LM3909 .98 TL497 3.25 CA 3080 1.10
LM322 1.65 LM392 .69 LM1305 1.49 LM3911 2.25 75107 1.49 CA 3081 1.65
LM323K 4.95 LM394H 3.60 LM1307 .85 LM3914 3.95 75110 1.95 CA 3082 1.65
LM324 .59 LM399H 5.00 LM1310 2.90 LM3915 3.95 75188 1.25 CA "083 1.55
LM329 .69 NE531 3.75 MC1330 1.89 LM3916 3.95 75189 1.25 CA 3Ud6 .80
LM331 3.95 NE536 6.00 MC1349 1.89 MC4024 3.95 75450 .59 CA 3089 2.99
LM334 1.30 NE555 .39 MC1350 1.29 MC4044 4.50 75451 .39 CA 3906 3.49
LM335 1.40 NE556 .69 MC1358 1.79 RC4136 1.25 75452 .39 CA 3130 1.30
LM338 1.75 NE556 1.50 LM1414 1.59 RC4151 3.95 75453 .39 CA 3140 1.15
LM337K 3.95 NE561 19.95 LM1458 .69 LM4250 1.75 75454 .39 CA 3146 1.85
LM337T 2.95 NE562 6.00 LM1488 .99 LM4500 3.25 75491 .79 CA 3160 1.19
LM338K 6.95 NE564 3.95 LM1489 .99 LM13080 1.29 75492 .79 CA 3401 .59
LM339 .99 LM565 .99 LM1496 .85 LM13600 1.49 75493 .89 CA 3600 3.45
LM340 (see 7800) LM566 1.49 LM1558H 3.10 LM13700 1.49 75494 .89
LM348 1.20 LM567 1.29

CLOCK CIRCUITS
MM53 14 4.95
MM5369 3.95
MM5375 4.96
MM56 167 8.95
MM56 174 11.95
MSM5632 8.95

FUNCT ION GENERATORS
MC4024 Dual VCO 3.95
LM566 Functi on Genera to r 1.49
XR2206 Func tion Generator 3.75
8038 Wavefor m Generato r 3.95

- -
VOLTAGE REG's

7805T .79 7905T .89
7808T .99 7912T .89
7812T .79 7915T 1.19
7815T .99 7924T 1.19
7824T .99

7905K 1.49
7805K 1.39 7912K 1.49
7812K 1.39 79L05 .79
7815K 1.39 79L12 .79
78L05 .69 79L15 .79
78L12 .69
78L15 .69

LM317K 3.95
LM309K 1.49 LM323K 4.95
LM317T 1.95 LM337K 3.95



-Basic "keyword" Keyboard
·U st Over S6OOO.
.t 10 VAC .5O Hz

WANG/DIABLO "WP"
DAISY PRINTER

on
all

mail

USE
ZIP

CODE

For
faster

•service
When ordering 3
a bo ve items ••• ••• • • $1 1 0 .00
Order 5 e ac h of t he
3 Il e ma $ 9 5 .00/a.1
Order 10 e.c h of the
3 Il ema $ 85.OOIa.1

M.n order only.
Send check or money order to:

GILCO INTERNATIONAL, INC.
Ro. Box 8817,

Cor.1 G.ble. , FL 331 24
Tel.(305) 823-5891For COD orders

Minimum orde r $25.00.

Add 10% shipping and handling .
For orders over 550, Add 5%

Florida orders will not be accepted.

ACCESSORIES, AMPLIFIERS
A02 New 2 stage

28 db gain
RF ampli fier . .. .Kit $1 8 .00

Assembled ' 2 5 .00
A03 New 14 db Gain

single stage
RF amp K;1 $10.50

Assembled ' 15.50
A04 75·300 ohm matching

transfo rmer ....$ 1.15
F·59 Coaxial connecto rs ' 0.35

Westart with a Mechanical UHF
Tuner, add 2 coils and a diode,
then peak it on our Spectrum
Anatyzer for maximum gain .

Frequency Range 470-899 MHz ch annels 14-83
Output Channel 3 . Avail able on req ues t:

Ch 20r 4•

CIRCLE 77 ON FREE INFORMATION CARD

DESCRIPTION PRICE
Mod lfled High Gain
UHFTuner .. " $15.00
Pre-Dnlled CirCUIt
board. screen pnnted
layou t. soldrmast on
foil side , needs only
one lumper . . .. $ 1 7 .00
Com ple te parts kit
mclud es: All resistors
(30). PCB
Potentiometers (1·5K,
3·10K) . Powe r
Transform er (1A'24v) .
Panel Mou nt
Potentiometer (10K) .
Integrated CIrCUIts (7) .
Diodes (4). Voltage
Regu lator, Heat Sink ,
Elec trolytiCCapacitors
(6). D,sc Capacuors
(35), Vallable
Capacrtors (4). COIl Kit
with #26 wire(4) .IC
Sockets (4·8 pin.3-14
pin).Speaker (4-.3
oz), Standoffs,
Hoo kup Wi re, A ll rrusc ,
Hardware and the
most co mplete and
comprehensive 17
page Instruction
manual we have see n.
Anuems mdrv.duall y
packaged . $80.00

PART
NO

020

022

021

Complete WANG PCS-IIA
MINICOMPUTER SYSTEM!

~ ..Off-lease ref ur bi sh ed &
elig ib le fo r Mfr.'s matnt en
ance. Man y . many excit ing
features and ca pabi l iti es
Incl ude:

.80, 24 U/ l Display
-32 Special Funclion Keys
•48K 8asic in Roms, 16K Ram
.Du,1 Shugart Mini Floppy's
-Compact. Sell·Contained
• Wang "Basic" Operating

Syst,m
-Dual Printer Ports

(C,nlronies 1/01

WANG PC S IIA .. . . .. .. .. . ... .... •.. $2790 ea.
Add 520 ()(} for Sh/ppmg Crete. Pay Sh/ppmg on Oellvo/y

Hobbyists. "Users".
Small System Houses...

.High Speed Chain, Drum. Band& Matrix Line
Printers & Terminals

• Quality Mini-Diskette, Diskette, Disk &
Storage Module Drives 1/4 to 300mbytes

• CRT Terminals. Printing Terminals, CRT
Monitors

•Small & Medium Siz« Minicomputer, Word
Processors & Peripherals

We offer top line, pro quality off lease, used
& refurbished equipment formerly available

only to gi ant corporations ...

Featuring the D iablo 1355 WP metal wheel darsy pri nte r
with Wang· burIt po wer supply & m tertace. Full y Wang
servrcea ble. recovered plate n. ex ce llen t co nd itio n.
Co mb ine with the above mini to co mplete exce lle nt
WP syste m 15" fra me . d ual p itc h (10 & 12). 40 char.z
second Includes metal darsv whe e l & cab le .

W,nG 228t D, isv Prinler IU sI 54500 , . . . . $2600 ea.
Add S20 ()(} for Craie. Pay Shlppmg on Delivery

Ad jus tab le For ms Tractor t DJab lo J. lo r above S 1 2 5 ea .
Pfus Shlppmg

READER

USE

CARD

YOUR

SERVICE

DON'T
FORGET

LIST - '1711.00

ONLY
$149.95

INTRODUC TO RY PRIC E

212-531-9004

DOWN CONVERTERfANTENNA
COMBI NATION

• 2 MICROWAVE PREAMP STAGES for maximum pin
• ONE PIECE CONST RUCTION simpli fies installat ion
• ALUMINUM AND ZINC PLATED STEEL for durM:>i l ity
• BUILT IN Al B SWITCH with mort tNn e5dB isolatton
• 2.1- 2.0 GHz Covtn all ham, com"...,-c'alllr'ld ITFS

. honneh

11 33 ROC KAWAY PARKWAY
BROO KLYN . N.Y. 11238

DEALER INQUIRIES INVITED

WE CARRY A COMPL ETE LINE INCLUDING PARA80LlCS

Yo u GET : 75 ' downlead
3' jurnpet'

300 ohm mIItch ing transf ormer
detli'-d instructions

CIRCLE 85 ON FREE INFORMATION CARD

V.." of en;Oyment . re youn with our model OCV-1-A. Two pteamp $\10" coupled
with the v. antltnNlhouJing pl'O'f'ide • typicaI sY1tem p in o f 53d8 .

MODEL DCV-l -A

TRITON
MARKETING CORP ,

...... ... '110 •••
Plus Sh/ppmg

AddS20for Pkg & Hdfg
PaySh/pplngon Oellvery

.. . .... .. $595 ea.
WHILE T H EY LAST!!!

GE " TERMINET 340"

Ac oust ic " Hood"
for 228f Wang /D/abfo Punfer .
Manufactured by Gales

General Electric
"TERMINET 1200"

150. 300 & 1200 baud RS
232,A SCII. rece ive o nly . 120
co lumns UPP ER & LOWER
ca se: 120 cha rac ters per
seco nd (60 LPM j max. pri nt
ra te Fa st , tul ty -I or me d
c ha rac te rs , co n t i n uou s
c ha racte r ba nd mechani sm
Servi ce & support in mo st
majo r cit ies In USA Hi g hly
reliable. current list price
nea r S6000
Tested& Operal lonaf

Over 230 LP M. band printer, 132 co lum ns , 64 characters
Ver y reliable' Para llel inte rface Incl uded.other Interfaces
avarlable from G .E Self-test featu re, stand Inc luded
110 VAG . 60 Hz. G .E serv ice nanon-wrde

Iestec& ooereuonet $895 ea.
AddS30for Pkg & Hdlg . Pay Shippingon Delivery

MPI Model 52
5 1/4" MINI-FLOPPY

Use d . good ph ysic al appearance . remo ved from used
eq ui pment FUll y SA-400 pin fo r pi n co mpannta-,
features DSDO lo r 1/2 mbyte per dnvem

Used. umestea. wroets .. ..... $1 .99 ea.
Pfus Shlppmq

Writ, or C,lIlor Ourl ,test 8ARG AIN·PACK ED fl YER!

(f)
U
Z
o
a:
b
UJ
-l
UJ

6
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~~IAMO~DBACK

8
ELECTRONICS COMPANY

PO BOX 12095
SARASOTA. Flo S557

Phone Orders 813-953-2829
CONTINENTAL US ADOu.so FOR THE
fiR ST LB 6 50. fOR EACHEXTRA LB.
WEST COAST ADD u.so fORTHE fi RST
LB 6 SOc fOR EACH AOOITIONAL LB.
_, M/N/MVII ORIJER 1/5 CREIJIT tARIJ

TV JAMMER
FOOL YOUR FRIENDS, AGGRAVATE

rOOR ENEMIES.' GREAT FUN.'

:~~~ ~\~~~ltEN~~I~~Rio~ ,~~ l~:yE,ET<:"'·~~-\llc""
LI KE ONTO YOUR PART KIT NO. 8 4 4 . 1 .52

X-WIFE 'S ROOF! CIRCUtTr::~DC:$~ :-Hk

EDUCATORS !!
STUDENTS !! .~~~~~

HOBBYISTS!! ONLY

aEND FOR OUR 48 PAGE $1
KIT CATALOG! POST PO
ELECTRONIC PRO/ECT KI S
*METAL' DETECTORS * LOG IC PROBES *
* BURGLAR ALARMS * $1RENS "* FISH

CALLER "* FUZZ BOXES"* STROBE LITE
*" TV JAMMERS * ELECTRONIC l OCKS "*
DIGITAL BIRDS "* MUSICAL CAR HORNS *
"* LIBRARIAN TORMENTOR "* INTERCOMS

"* POWER SUPPLIES * BINARYCLOCK"

"* PHASQR SOUNDER "* ETC "* ETC***
K-ItU (41 PAIUlfl.OO POSTPAID

Hot Off The Press!
OUf NEW CATALOG

/frFREE

<;>NODULAR ADAPTER, 3"
MOOULARJACK TO "
<4 PIN 1,-2025

MODULAR CABLE
PLUG ONONE END

- JAc:_~~3~TH,;~ $3 08

A- 2033 23' $408 .~;-;:;==",~iiF:::"";~~':;:;,.';7.'
MODULAR CABLE

~
PL~G_ 2Tg46L U; , $ 2 4'

A- 204 5 14' $3 23

A- 20 30 23' $415

CIRCLE 75 ON FREE INFORMATION CARD

~
NODULAR ADAPTER' 2"
4 PIN TO MODUL AR t '

A-2020

CITOH~
COMET 1 .~

132 COLUMN

EB.L~I~~R
~~~D~::C;I~ZL SPE ED ~~
t X 7 DOT MATRIX
4 .5 - TO 10" TRACTOR WIDTH
PARALLE L OR SERIAL
PROFESSION AL PRINTER AT AN
ECONOMICAL PRICE
PlUSIE S PECIFY
noop CENTRONICS ~ARALL IEL

- QR- ll3OQR RS -2 32 SERIAL
SHIPP ING WT 2. L8

'325 0 0
..0""

Telephone Connectors.
~ MOOULAR JACK $ 350
~ 1,-2000a MODULAR JACK $

...~ aA~~~LATE 298

~
" OOU LAR DOUBLE

~" JACK a WALLPLATE $ 4 99
• 1,-2010 -

MODU LAR "T"

~ ;gA:~~RMAt::LE ' 29'
~ A-20 1!S

8uy Ii1 Quantity

SAVE EVEN MORE!

2-4 $198ea. ·
5-9 $18gea.

100, mo,.$179 ea.

Straight From The Factory

Order by MaP or Call TOLL FREE

800-343-3086
M•••. R• • . Call e 17-245-3828

ORDER SHIPPED IN 24 HRS.

ffiZ

e 35 Track
SinIIle Sided

e 48 Tracks /Inch
e Single/Double

Density
el00%

Guaranteed

e Unbelievable Low Price
eComplete Specs Available

Shugart SA 400
5 114' MINIFLOPPY
DISK DRIVE ... ~"'I

4t "p~j . ....~. ., ..... ..
'~.' ~~< ..,~ > • -.,• • ,

~r"''' ~"

$209
ShtpPN1g & Handling add

$4 p er unit ($6 outside U.S.)
MASS RES ADO S· . SALES TAX

PolyPaks
P.O. Box 942, RE-6
S. Lynnfield. MA 01940

INFORMATION UNLIMITED, INC.
P.O. BOX 716, Dept. R8

Amherst, N.H. 03031
CIRCLE 79 ON FREE INFORMATION CARD

DEVICES
------------ PHAsoR~SHOCKWAVE---------- --
PPF·1 . PHASOR PAIN FIELD -Is being tested by Gov ' t for riot control. Soon

~a;~~~u~n~~:ee~hn~I:~~~:II;~t~s~~~ ti~L~~O~ai~~~n~O~~~~l ~and'held .
PPF·1.... ..... ....... . . . .• PLANS $15.00
IPG-3 . INVISIBLE PAIN FIELD GENERA TOR - ProducesdlrecllOnat held
ot moderately mtense pam to lower back of head up10 50 It. Clgarelle pack sized

~pg~~ur.e. l ~ e~~ I~l~~~e~ $7.00 IPG.3K KIT ••.••. $39.50
IPG·30 ASSEMBLEDFOR ANIMALCON TROl, $49.50
HUG·'. HIGH POWERED ULTRAS ONIC GUN - Producesdrrectcnal 130
ccs ofsoundpressureenergyat 20·24kHz. Hand-held. intended forlabuse
HUG·1 ...... PLANS . . .. .. .. . ... $10.00

LASERS
PAR TICLE BEAM WEAPON . . PLANS $15.00
LHP-2. BEG INNER VIS IB LE RED NON-HAZARDOUS OP TICA L
DEVICE . AdJusfable pulse.
LHP·2 .. .. PLANS ..... $7.00 LHp·2K . .. KIT...... $39.50
LP·3ILRG·3 LASER PISTO L A ND RIF LE COMB INA TlON - 7·2' watts
of mtraredenergy
Lp·31LRG·3 . . . . , .. . PLANS . . $10.00
LGU·1. VISIBLE RED LASER GUN for holography. spectal effects. cloud
writing. etc.
LGU·1 ....... PLANS .. .. .. .. $10.00
t c-t . BURN ING /CUTTING C0 2 LASER - 10·40 wattscontinuous
LC·1 . .. .. PLANS . .. $15.00
RUB-1. WELDINGI DRILLIN G RUBYIYAG LASER . Intensered.
RUB·l PLANS . .. $15.00
HPS·1. HIGH POWERED PORTABLE ENERG Y SOURC E FOR
LASERS & MA GNETIC WEAPONS explodingWires.shock waves. etc
HPS·1 .. . PLANS .. .. . $8.00 HPS·1K ...... KIT..... $49.50
------- SECURITYIPERSONAL PROTECTION ------ 
INF· l . INFJNITY TRAN SMITTER - Uses telephonelinesfor selective home
orctticeIIsfeningwhileawayonbusiness orvacation.
INF ·1. .. . . PLANS $15.00
SO·, SEE IN THE DAR K - Device . long range SO·4 PLANS. . $10.00
VWPM·5 WIRELESS TELEPHONE TRAN SMITTER - Longrange
VWPM ·5 . . PLANS . ... $10.00 VWPM·5K ..•. KIT .... $34.50
FBH WIREL ESS MIC ROPHO NE - Extended range.
FBT·7 ...... PLANS...... $7.00 FBT·7K .. . .. . KIT. .. .. $34.50
HOD· 11TH ELECTRONIC TRACKING AND HOMING OEVlCE-
HOD·1/TT·6 . . 1LANS ... $6.00 HO D-1KJTT·6K . KIT... $39.50
TAT·2. TALK AND TELL - Devicerecords telephonewhenInuse
TAT·2 . . .. PLANS .. .. . $5.00 TAT ·2K .. .... KIT . .. $14.50
PSW·3. PHASOR STUN WAN D - Producesenergycapableof burning flesh
Intended asa last resortpersonnel defense weapon.
PSW·3 .. .. . PLANS . .. . . $8.00 PSW·3K . . . . KIT . ... . $59.50
Send for freeCltiHlgdescriptions ol aboVi iteml , kits andparts, plus hundreds
more. Weaccept, Muter ChargeandVISAor whenorderingsend check or money
order to:

Ask lor FREE CATALOG



HAL·TRONIX
P.O. Box1101

Southgot• . 1o\146195

RCA 24-25.32 . 84-85
Radio Shack 107
Ramsey Electronics II I
SCR Electronics, Inc • . . .. . . . . . . . . . 123

~~:~~~: : : : : : : : ::: : : : : : : : : : :: : : :~
Saba dia Exports Corp 106
H. W .Sams 92
SatelliteT.V• . . . . . . . . . . . . . .. . . . . . 104
Sencore 14-15
Simple Simon Electronics 76
Sim pso n Electric Co. . 88
Solid Sta te Sales 123
Son y Video 28
Sound & Video Research 116
Spartan Electronics 110
A.W. Sperry 9 1
Suntronics Co., Inc • . . . .. . .. . . . . . . 104
Surplus Electronics 109
T AB Books 75
Tektronix 35
Tennessee Electronics 118
Triton Mklg. Corp 128

~~J:M~' : : : : ::: : : :: :: :: : ::: : : :~~
Video Tex 36
Wersi Electronics 106
Zenith Radio Co C1V

~ -{1l'.
"" 1rri__-~ C IoOMNCI

W'UN

2

OIlCE"" OVEIl S15.oo WILL BE I H1.. I'fO POSTPAID lX Cln
SHt " IHG ON In M' WllE IlE ADDfTIOHALCHAAQU AAl fl[QijE ITlD.

ON OflOl:lI1 LU I THANus.oaI"LEAI! IHCLUDf ADomON.
,"FOJ.MATK)M, Al SUO ' 011 HANDl iNG AND MAll lNG CHAIIIQU.

.40~MCGEE·S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5()lI'l

1901 MCGEE STREET KANSAS CITY. MO. 6o'1oe

RF MODULATORS ~
lor the video Industry/!- \

!mill" _~ "'" dIannol Ztin UHF! .
Kits I: Itsentllecll models tw .11Meroc~•••inc:ludill&IKI'''
' lIP............ lItll peel to mount Ilside e..... lise an . Itensl....
IiM.f moamn , CImIt'I1 and kits. FREECATALOG/./b PHONE (CO2) !lI1-1111

h'~ • ATV Research
• • • IHiE BROADWATit ~[] OAKOTA ern, NEiIlJl

ELECTRONIC KI TS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOllE T .V•
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ . EASY TO CONSTRUCT AND cosss
COMPLETE WITH ALL PARTS I NCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS ,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a d i s h type
or cof f ee can t ype depending on the
signal strength in your area .)
2304 MOD 1 (Basic Kit) $49.95

(L... ca.. &. Iltungs)

2304 MOD 2 (Basic I Pre- a mp) $59.95
• (IncludM ClIN &. tlttl ngs) •

2304 MOD 3 (Hi-Gain Pre-a mp) $69.95

POW~Rstrppry'~O;rJITHER MODELA80VE IS
AVAILA8LE. COMESCOMPLETE WITH ALL PARTS.
CASE TRANSFORMER. ANTENNA SWITCH AND
CONNECTORS (Kit) $24 .95
Assem bled $34.95
Slotted Microwave Antenna For Above
Downverter s $39.95•... .••••.........• ...... ..••...

PREAMPLIFIERS
HALPA-19-1.5 mhz to 150 mhz. 19db gain operates
on a to 18 volts at 10ma. Complete unit $8.95.
HALPA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain oper
ates on 8 to 18 volts at lOma. Complete unit $12.95.

(The.~b.o:; ~~~~ ~~e.i~~a! !o!!;;~~e!~.•c~~~~e~~ .etc.)

16 LINE TOUCH TONE DECODER KI16~IIH
P .C . BOARD AND PARTS • ••••• •• Y.Y;
12 LINE TOUCH TONE DECODER KI 13 Wg II H
P.C. BOARD AND PARTS • • • • •• • • .9;
16 LINE ENCODER KIT, COMPLETE$~ITHg5
CASE, PAD AND COMPONENTS •••• 39.
12 LINE ENCODER KI T, COMPLETE$W2IT~5
CASE, PAD AND COMPONENTS •• • • Y.Y

••••••••••••••••••••••••••••••
MANY, MANY OTHER KITS AVAILABLE

85
50
52

- ,-,19
60
62
83
33
55

29

5

17
66
23

74
20

61
7

Page

AM C Sal es 102
ATV Research 130
Aaron Gavin 101
Abex 89
Act ive Electronics 105
Adv a nce Computer Products 119
Ad vance

Electronics 16 .30-3 1.33.83 . 95 ,100
All Electronics 130
America n Antenna 13
Arizona Electronics 122
B.G. Micro 116
B&K Precision Dynascan Corp 29
Bagnall Electronics 108
Karel Barta 104
Beckman Instruments 27
Bullet Electronics 129
CIE, Cleveland Institute of

Electronics 18-21
Chaney Electronics 122
Command Productions 102
Communications Corner 84
Communications Electronics 2
Components Express 87
Computer Products &

Peripherals Unlimited 128
Concord Electronics 108
Cook's Institute 108
Cooper Group C lI
Dacor Limited 89
Dage Scientific 108
Data Services Co. . 108
Devtronix 108
Diamondback 129
Digi Key Corp 117
RL Drake Company 98 . 101
Edu CALC Publications 85
Eico 97
Electra Company 94
Electronic Spec ial ists, Inc 102
Enterprise Development 97
Etco Electronics I 10. I 16
Etronix 96
Fluke Mfg. Co. , Inc 5
Fordham Radio .40-41.11 6
Formula International 120-121
Gilco International, Inc . . 128
Gladstone Electronics 102
Global Specialties Corp 44
Global TV Electronics 104
Godbout Electronics 106
Grantham Co llege of Engineering 96
Hal Communications Corp 26
Hal-Tronix 130
Hameg, Inc 103
Hatachi Denshi America , Ltd cm
Heath 37-39 .97
Hickok Electri cal Instruments 92
Hitech Electronics 122
Huntron Instruments 89
Information Unlimited 129
International Comm unica tions Co. . 104
JDR. Microdevices . ... 124-125.126-127
JS&A Group. Inc• . . . . . . . . . . . . . .. . I.7
J&W Electro nics 108
J ameco Electronics 112-115
Jensen Tools , Inc 96
Keith ley Instruments .42
Linnlield Books 108
McGee's Radio 130
Masco Electro nics 89
Mic r otenna Assoc ia tes 106
Mikos, Inc. . 118
Monarchy Enginee ring , In c 118
Mountai n West Ala rm 123
NRl Schools 8- 11
NTS Schools 78-8 1
Na bih's, Inc 84
Net ro nics 77
North American Soa r 99
ORA Elect ronics . . . . . . . . . . . . . . . .. 93
PC Magaz ine " I 101
P.P.G. Electronics Co., Inc 122
Pac-Tec Corp 103
Paia Electro nics 32.98
Panasonic 23.4 3
Phillips-Tech Electronics 106
Phipps & Bird 89
Poly Paks 129
Protecto Enter prises 73

75
64
35 .36

45
27
37
42
72,
41
15

57
77
40
11

69

21
84
18
8
4, 28
30
82
48
79

58,59

13

56
31
16

47

51

68

78

25
24
34
70
32
43. 44
9, 6

ADVERTISING INDEX

53
80
14

RADIO-ELECTRONICS does not assume
any responsibility for errors that may ap
pear in the index below.

Free Information Number

49
63
65
22.

81
46
39
12

73

67

3
54

76
26
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RANSFORMERS

120vofl ft
primaries . '

6 VOLTS .t150 m $1.25
12 V.C.T. • t 500mA $2.50
16.5 V. • t 3 AMPS $8.50 .
ra VOLTS . t 350 MA $2.00
lB VOLTS .1 1 AMP $4.50
25.2 VCT.t 2.a AMP $5.50

SOOK UNEAR

, . ~I~/~"~TH
~ I 3/ 4" TRAVEL

75¢ EACH

PAC-TEC
SER IES C~~~~!@rJl

•

AUTOMATIC
RECORD CHANGER

RELAY,

. I

COMPUTER
GRADE

CAPACITOR

BLACK LIGHT
(ULTRAVIOLET) ...•

$ 2.50 each

905 S . Vermont Ave .
P.O . BOX 20 406

Los Angeles. Calif. 90006
(213) 380·8000

Mon. . Fri. . Saturday
9 AM · 5 PM 10 AM · 3 PM

$1 .70 EACH
specl ly COlt ,o ll.g.
l AIllGE QUANTITIES AVA ll A 8 LE

SOCKETS FOR RElAY 50C nell

MINI~
~ a.s .a . ~"..,u,- ~ • PLAYS 33/45 /78 RECORDS

.~ x MINI SIZE: 8 114" X 12"

~ INCLUDES oosr COVER AND
. PLA5T1 C CASE (NOT PICTUREO)

'11TH FRONT CUT OUT TO FIT
'17.50 eech STEREO UHT (NOT INCLUDED)._.,: ..:,.,.. .

iJ
· .
~ .

~. . I

ALL ELECTRoniCS CORP.

4PDT
· Upin sl y l.
· 3.mpconl.cl s
_Z 4 'foU dc. 0l'

12'O'fol t . c . CQlI
• Used bu l lully ,.,t,d

STEREO 8 TRACK
HOME UNIT

QUALITY parts at
DISCOUNT PRICES!

L.E.D!s t
' STANDARD JUMBO

DIFFUSED
RED 10 FOR $1. SO

1700mld.150VDC S2 . GREEN 10 FOR $2.00
2 1/2" OIA X 4 3/4" HIGH YELLOW 10 FOR $2.00
3,600 mId . DFLASHER LED '"

40VDC .iUl2. - 5 VOLT OPERATION
I l / 8" OIA . X l" HI ~ JUMBO S. IZE ~
6.400 mId . 2 FOR $1. 70

60VDC $ 2.50 . BI POLAR LED
1 3/ S" CIA X 41/4 " - - 2 FOR $1. 70

12.0oomld. 40VDC $ 3.0 0 SUB MINI LED
2" orA X 4 1/411 HIGH ~

18,000 mId. 75 VDC $4.00 079 · X 09B·
2 1/211 OIA X 4 112" HIGH 20mA at 1.75v

20.000 mId . 25VDC 10 FOR $1.00
2 " OIA. X 2~" HIGH $ 2.00 200 FOR $18.00
22.000mld.15VDC QUANTITY PRICES AVA ILAB LE
2 " O IA X 2 t /2 Jf

H I Q H $2.CO
22,000 mld.40VDc
2" OIA. X 1)11 HIGH~

5,000 mId .75 VDC $4.50
3" DIA X 4 3/811 HIGH

45.000 mId . 25 VDC
2" OIA. X 4" HIGH $ 3 50
2,000 mId. 15VDC

211 al A. x 411 HIGH $ 3. 50
CLAMPS TO FIT CAPACI TORS soc U .

MINI SIZE
BUZZERS

fi
Y.z IO3 voila 75e ea

IIII WITH WIRE LEADS

1Y.z 10 3 voll s 75eeal-.....".:,,::.;;;...:,:;;..,~:...-:...-. 1

f1
WITH PIN TERMINALS

3 to 7 volt a
WITH PIN TERHI NALS

75ceach

•

•
•
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"Is it wishful thinking towant a
50MHz portable scopewith

Irn\Ydivsensitivityfor under $2,ooO?"

~HlTAmIH 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 todays 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 Channell DVM output
are standard. There 's even a
single-sweep function to
reliably measure one-time
events. Plus AC/DC operation
and an optional battery pack,
so you can take the V-509

wherever it's needed.
Hitachi 's human engineering is evident in every

facet of V-509 design. Its bright, 3.5" diagonal CRT is
easy to read. Functionally grouped front-panel controls
make for fast , efficient use .

Also from Hitachi is the V-209, list price $995 . A20
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.

CIRCLE 8 ON FREE INFORMATION CARD



For your own reputation and in your
customer's best interest, a/ways service with

Zenith exact replacement parts . ®

The quality goes in before the name goes on"

io Corporation/Service, Parts & Accessories Division /11000 Seymour Avenue /Franklin Park,lIlinois 60131

CIRCLE 2 ON FREE INFORMATION CARD


