


Handtools for electronics?
Get Xcelite from Cooper.

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

of pliers alone - including 13genu ine "miniatures:'
Xcelite handtools are made to exacting tolerances.

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

jobs you do. Individual tools and kits are at your distributors now.
Go and see them!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497

BOKER®~WFKIN®NICHOlSON®PLUMB®WB.lER®WISS®XCEUTE®
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Plus having everything you
want to know about a test point, at
the push of a button, eliminates
guesswork and backtracking which
speeds troubleshooting
tremendously.

A special Delta function even lets
you intensify any part of a wave­
form and digitally measure the
PPV, time or frequency -for just that
wavefo rm section . This really
speeds VCR alignment and calibra­
tion procedures.

And it's neat: What's it worth
to permanently clean up your work
bench? No more tangled leads,
piles of probes or dangling
cords. The SC61 is an entire bench
in one unit. You can't get neater
than that.

If you use a general purpose
oscilloscope for troubleshoot ing we
can cut your present service time
in half with the SC61 Waveform
Analyzer. That claim may sound a
little bold , but SC61 customers
around the country tell us it's hap­
pening every day in service
shops just like yours . That's why, in
less than one yea r, the SC61
Waveform Analyzer has become
the biggest selling instrument
in our 31 year history.

It's ten times faster-ten times
more accurate: The SC61 is the
first and only instrument to integrate
the speed and accuracy of a
digita l readout with the viewing
capabi lity of a high performance 60
MHz scope. Connect only one
probe and you can view any wave­
form to 60 MHz. Then, just push
a button to read DC\/, PPV, fre-

quency and time. ~;;;;L1tr~~;;~~~tThere are no graticules to count I
or ca lculations to make so every
measurement is 10 to 100 times
faster than before .

The digital readout is 10 to
10,000 times more accurate than
conve ntional scopes for
measurements you can trust in
today 's high precision circuits .

Guaranteed to cut your service
time in half: When we say the
SC61 will double your productivity,
we're being conservative . We've
seen cases of three, four, even ten
time increases in productivity
with this first-of-its-kind , automated
oscilloscope. Every situation is
different, however, so try an SC61
and judge for yourself. Here's
our offer.

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

Call today. The SC61 is truly a
breakt hrough in conventional
scope design. Get the entire SC61
Waveform Analyzer story. Call
toll-free today, and ask for our eight
page color brochure. It could
be the most productive call you
make this year !

Sencore, 3200 Sencore Drive,
Sioux Falls, SD 57107
(605) 339-0100 TWX: 910-660-0300
Alaska, Hawaii , Canada and SO
call collect at (605) 339-0100

Phone Toll-Free: 800-843-3338
CIRCLE 4 ON FREE INFORMATION CARD
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high qualify error free media?

Why use other computer media
when you could be using

ScotcH

8" SSSD IBM Compatible (128 8/S, 26 Sectors) 740-0 2.19
8" Same as above, but bulk pack w/o envelope 740-0B 1.99
8" SSSD Shugart Compatible, 32 Hard Sector 740-32 2.1 9
8" SSSD CPT 8000 Compatible. Soft Sector 740-0-8000 2.89
8" SSDD IBM Compatible (128 8/S, 26 Sectors) 741-0 2.89
8" DSDD Soft Sector (Unformatted) 743-0 3.49
8" DSDD Soft Sector (2S6 8/S, 26 Sectors) 743-0/2'S6 3.49
8" DSDD Soft Sector (S12 8/S, lS Sectors) 743-0/S12 3.49
8" DSDD Soft Sector (1024 8/S, 8 Sectors) 743·0/1024 3.49
SY4' SSDDSoft Sector w/Hub Ring 744000RH 2.34
SY4' Same as above, but bulk packw/o envelope744D-ORHB 2.14
SY4' SSDD 10 Hard Sector w/Hub Ring 744Oo10RH 2.34
SY4' SSDD 16 Hard Sector w/Hub Ring 744Oo16RH 2.34
SY4' DSDD Soft Sector w/Hub Ring 74S-0RH 3.09
SY4' DSDD 10 Hard Sector w/Hub Ring 745-10RH 3.09
SY4' DSDD 16 Hard Sector w/Hub Ring 745-16RH 3.09
SY4' SSQD Soft Sector w/Hub Ring(96 TPI) 746-0RH 2.99
SY4' DSQD Soft Sector w/Hub Ring(96 TPI) 747·0RH 3.99
SSSD = Single Side d Sing le Dens it y; SSDD = Sing le Sided Double Densit y;
DSDD = Double Sid ed Double Density; SSQD = Sing le Sided Quad Densi ty;
DSQD = Double Sided Quad Density; TPI = Tracks pe r inc h.

Get Scotch Diskettes Directly From Communications Electronics
There's a lot of valuable data stored on the diskettes in
your computer or word processing system. In 1981 , a
diskette manufacturer calculated that the " t rue cost of a
diskette" was $186.50 after data load ing. With inf lat io n,
the actual cost is we ll over $200.00 today. That is why you
don't want to use just any diskette, you wan t the high
reliability and qualit y of Scotch d iskettes. You can trust
Scotch d iskettes to deliver that ac cu racybecause each
diskette is tested before it leaves . the facto ry and is
certified error-free. That means few e r errors and le ss lost
data. Flexible discs may look alike, but they don't all
perform alike. Scotch diskettes can del iver all the perform­
ance you'll ever need. The low abrasivity of Scotch
diskettes, 32% below industry average, saves wear and
tear on you r read/write heads, which means fewer service
calls due to head problems. Longer and more reliable
service is yours when you buy Scotch d iskettes since they
far exceed the ind ust ry standard durability tests. Finally,
your Scotch diskettes are packaged in un its of 10 , com­
plete with colo r-coded labe ls (except bu lk product) to
make you r f i ling easier.

F lexible D isc Q u a n t ity D iscou nts A va i lable
Scotch d iskettes are packed 10 discs to a carton and f ive
cartons to a case. Please order on ly in increments of 100
units for quantity 100 pricing. We a re a lso willing to
accommodate your smaller orders. Quantities less than
100 units are availab le in increments of 10 units at a 10%
surcharge. Q uantity d iscounts are also available. Order
500 or more discs at the same time and deduct 1% ; 1,000
or more saves you 2%; 2 ,000 or more saves you 3 %; 5 ,000
or more saves you 4%; 10,000 or more saves you 5%;
25,000 or more saves you 6%; 50,000 or more saves you
7% and 100,000 or more d iscs earns you an 8 % discount
off o u r super low q ua nt ity 100 price. Almost all Scotch
diskettes are immediately ava ilable f rom CEo Our ware­
house facilit ies a re equ ipped to help us get you the quality
product you need, when you need it. If you need further
assistance to f ind the flexib le disc that's right for you, call
the 3M/Scotch flexible disc compatibil ity hotline. Dial to ll­
free 800-328-1300 and ask for the Data Record ing Prod­
ucts Division. In Minnesota or outside the Un ited States
dial 612-736-9625 between 9 AM to 4 PM Central Time.

Authorized Distributor
3IVIOrder Toll-Free!

(800) 521-4414
In Michigan (31 3) 994-4444

4~OMMUNICATIONS
..ELECTRON ICS'·

Computer Products Division

-: -A~[3 MEMBER (!Jr.
(MasterCard VIS4 ~ • ~
\,' ~ In.. ,,~ ..... )< MARKETING ASSOCIATION

85 4 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 481 06 U.S.A.
Call TOLL-FREE(800) 521-4414 or outside U.S.A. (313) 994-4444
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Save on Scotch Static Control Floor Mats
ScotchVelostat Electrically Conductive Floor Mats,drainstatic charge
before it cancauseseriousproblemswithcomputer orword processing
equipment. Order number 1853 is a black4' x 5' size mat with lip. Cost
is $170.00 each. Order number9453 is the same mat, but the color is
earthtone brown, which is designed to blend with any office decor.
Cost on the 9453 mat is $259 .00 each. All Velostat mats come
complete with 15 feet ofgroundcord.All matsareshippedfreight collect.

Save on Scotch Data Cartridges
Scotch Data Cartridges are available from CE in three different
configurati ons. The DC1 00A data cartridge is a small version of the
DC300 Ad ata cartridge. The DC1 OOAcontains 140 feet of 0.150" tape
in a package measuring 2.4 x 3. 2 x O.5 inches.Cost is$14.00 each.The
DC300 A is a pre-loaded tape cartridge containing 300 feet of one mil
thick by W' computer tape. The DC300A costs $18.00 each. The
DC300 XL is an extra length data cartridge with 450 feet of tape. It is
the same size and interchangeable with the DC300A. The DC300XL
provides a total storage capacity of 34.5 million bits at 1600 BPI. The
cost of the DC300XL is $22.00 each.

Scotch Head Cleaning Diskettes - Helps Cut Downtime
When th e read/write heads on information processing machines
are dirty, that can caus e you a lot of grief. Now...with Scotch brand
head cleaning diskett es, you can clean the read/write head s on
the diskett e driv es yourself in just30 seconds and as often as they
need it. Simp ly app ly th e cleaning solution to the special white
c leaning fabric. Insert th e cleaning diskette into the drive and
acce ss the heads fo r 30 seconds. That 's all there is to it. Regular
use of the head cleaning dis kettes can save you much of the grief
cause d by dirty heads . We recommend you use them once a
wee k, or more oft en if your system gets heavy use. Each kit
contains two head cl eaning diske tt es, and eno ugh solution fo r 30
cleanings. Orde r # 5-CLE is for 5'14" drives and order # 8-CLE is
for 8" drives. Only $25.00 each plus $3.00 shipping per kit.

Buy with Confidence
To get the fastest delivery from CE of your Scotch computer products,
send or phone your order directly to our Computer Products Division.
Besure to calculate your price using the CEprices in this ad. Michigan
residents please add 4% sales tax or supply your tax I.D. number.
Written purchase orders are accepted from approved government
agencies and most well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availabil ity, acceptance and verification .
All sales are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out of stock items
will be placed on backorder automatically unless CE is instructed
differently. Minimum prepaid order $50.00. Minimum p urch ase order
$200.00. International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD's please. Non-certifi ed and
foreign checks require bank clearance.

For shipping charges add $8.00 per 100 diskettes and/or any
fraction of 100 a-inc h diskettes,or$6 .00 per 100 diskettes and/or any
fraction of 100 S'/4-inch mini-discs. For cleaning kits, add $3.00 per kit.
For tape data cartridges, add $1.00 per cartridge, for U.P.S. ground
shipping and handling in the continental United States.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 4 8 10 6 U.S.A. If you have a Master Card
or Visa card, yo u may call and place a credit card order. Order
toll-free in the U.S. Dial 800-521-4414. If you are outside the
U.S. or in Michigan , dial 313-994-444 4 . Order your Scotch
computer products from Communications Electronics today.
Copyright °1982 Communications Electronics' Ad # 120182

CE qu an t .
100 price

Part # per disc (S)
SAVE ON SCOTCH FLEXIBLE DISCS

Product Description
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39 PROGRAMMA III DIGITAL IC TESTER
A versatile device that puts IC's through their paces and in­
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47 LOW-BAND CONVERTER
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below the AM broadcast-band. Build this converter and find out
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KODAK'S
VIDEOPLAYER

TV STEREO
TESTS RESUME

TV-CABLE
INTERFACE

WATCHMAN

At the recent Photokina exposition in Cologne, Germany, Eastman Kodak demonstrated a
prototype of a home-video product that it may be planning to produce-and it turned out to be
very similar to the possible Kodak product described in this space last February. It's an
accessory that permits the viewing of Kodak's Disc camera pictures on the home-TV screen.
It permits "electronic cropping, " or the ability to zoom in on any portion of the picture so it fills
the scree n. Those cropping instructions are automat ically recorded on a magnetic stripe on
the film disc, so that the same portion of the photo shows up every time it's projected on the TV
screen after the first cropping. The instructions placed on the magnetic stripe by the user can
also be used by photo processors ' automated equiment to produce custom prints or enlarge­
ments. Kodak employs a CCD solid-state imager in its videoplayer, with a definition of
350,000 picture elements-almost twice as much as the first solid-state color TV cameras
from Japan. Any segment of the picture can be enlarged by as much as four times.

Members of the EIA subcommittee exploring multichannel sound for TV (including stereo)
have gone back to their drawing boards , despite the FCC's attitude that it won't wait for a
recom mendation before proposing to permit multi-audio with television (see Radio­
Electronics, December 1982). The industry-wide committee, composed of engineers from
TV stations and networks, receiver manufacturers, and cable-TV interests, is re-testing two
proposed systems that have been modified since tests were started nearly four years ago. It
will also determine what modifications will be necessary in cab le-TV equipment for
accommodating multichanne l sound, and will test various companding systems , such as CX,
Dolby, dbx, and Telefunken.

The subcommittee now has a goal: completing the tests , and recommending one multi­
channel system and one companding system by May, which probably would make stereo
telecasting possible early in 1984. The FCC is expected to go ahead simultaneously with its
proposal for multichannel TV without specifying any standard . The subcommittee is seeking
legal opinions on whether it can complete its work after the Comm ission starts deliberating on
the issue . Some members feel that that could be interpreted as an antitrust-law violation and
may resign from the standards group unless they can get some assurance that they won't be
prosecuted for that activity.

Another standards-setting group , this one jointly sponsored by EIA and National Cable TV
Association (NCTA), is tackling the problem of compatibility between CATV systems and
television receivers to eliminate the cable converter box and make TV sets truly "cable­
ready." The first issue considered by the committee was standardizing cable channels and
their identification. Although details are still to be worked out, there was general agreement
that the cable channels should be numbered-perhaps from 1 to 99-rather than using the
current informal lettering scheme.

The tougher problem of interface is expected to be solved by recommending that future TV
receivers be built with a "port " or receptacle to accommodate a circuit board that would
interface the specific cable system with the set. The card could contain pay-TV or pay-per­
view decoders as well as various converters or connectors for the standard "non-pay" cable
channels . Each port would be flexible enough to accommodate a wide variety of plug-in cards
for various cable systems or services . In addition, the TV ports might also be designed for
interface with other video equipment, such as computers, VCR's and videodisc players .
Although there is general agreement on the two approaches-numbering channels and the
provision for an interface port-working out details is expected to be a time-consuming
process .

Sony's little two-inch flat-tube portable TV set now has an official name-Watchman, inspired
by you-know-what. It is now schedu led to show up in the United States shortly at a suggested
list price just below $300 . And if Sony wants to call its little hand-he ld TV "Watchman," that's
probab ly all right with Japan's watchmaker Seiko, which plans to introduce next year a
comb ination watch, TV, and radio, with 1.4-inch LCD displays for TV and time, at about $400.
It has earphones for audio and a wallet-sized pocket battery pack. R-E



TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tek's most successful
scope series ever: At $1200-$1450,

it's easy to see why!

In 30 years of Tektronix oscil­
loscope leadership, no other
scopes have recorded the
Immediate popular appeal of
the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affordable
price.

There 's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabl ing by 90%. Virtua lly eliminated
board electrical connectors. And
eliminated the need for a cooling fan .

"Price EO.B. Beaverton, OR. Price subjec t to change .

Copyright@1982. Tektronix. Inc. All rights reserved. TTA·338

Yet performance is written all over
the front panels. There's the band­
width for digital and analog circuits.
The sensitivity for low signal mea­
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.
$1450* for the dual time base 2215.
You can order, or obtain more
information, through the Tektroni x
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

probes, operating manuals, 15­
day return po licy and full Tektronix
warranty.

For quantity purchase s, please
con tac t your local Tektronix sales
representative.

Order toll free :
1-800-426-2200
Extension 33
In Oregon call collect:
(503) 627-9000 Ext. 33

Tektronix@5>z
Cl:lMMfn£O 10 EXCEllENCE C
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WHAT'S NEWS

GENERAL ELECTRIC EXPANDS RESEARCH CENTER

NEWELECTRONICS AND COMPUTERSCIENCELABORATORIES, among the
world's most advanced, are seen in the foreground. Midway along the span is
a new two-story office build ing, and at the end of the span stru cture a five ­
story commons/services bUilding. All are part of the General Electric Re­
search Center's expans ion program, whic h has Increased the size of the
Center by 50 percent over the past three years, with an investment of more
than $130 million .

en
o
Z
o
IX
I­o
W
...J
W

o
o«
IX

6

Rooftop terminals to
take over by 1990?

More than 15 million rooftop
dishes fo r direct-broadcast sat­
ellite reception will be installed on
U.S. homes by 1990, states a 187­
page report by International Re­
source Development Co., a Nor­
walk, CT, research firm. The report
also predicts that the rooftop ter­
min al s , intended for Ku-band
frequencies (between 15 and 17
GHz approximately) wil l render
present backyard terminals all but
obsolete. Those terminals operate
on C-band frequencies, around 4
to 6 GHz. One exception will be the
cab le networks and 'operators ,
already firmly established with
heavy investments on the C band.

Record industry wants
to tax tapes, recorders

In two separate bills , one in the
House of Represen tatives and the
other in the Senate , audio interests
propose an indirect tax on home
recording . That move appears to
have been inspired by the proposal
of some video interests to ta x
home-video recording. Until the in-

troduction of those bills, private au­
dio recording had been accepted
without challenge for several de­
cades.

The bills (H.R. 5705 and Senate
Amendment 1331) are careful to
provide that no tax shall impose a
direct liability on the individual who
uses recording dev ices or media in
the home fo r private purposes .
(The clause comes immediately
after a statement that such home
recording const itutes infringement
of copyright.)

The bills, instead , propose a tax
on all recorders and blank record­
ing media (tapes , etc.) at point of
import or manufacture. The pro­
ceeds would be distributed by a
Copyr ight Royalty Tribunal among
copyright owners whose works
might be copies with the machines
and tapes .

The proposed tax, while called a
" roya lty, " would be imposed
equally on all equipment whether
or not the equipment would be
used for persona l recording pur­
poses or for copy ing a friend 's
album or a radio program. The
manufacturer or importer would be
free of the tax for as much of his
sales that a "fair estimate " would

show to be used for purposes other
than home recording.

Difficulties loom (should such a
law be passed) in dist ribut ion of the
" royalties." The Tribunal is sup­
posed to " determine fair com­
pensat ion to copyright owners ,"
but provides for "proceedings" in
case of disagreement between
and among royalty claimants.

In view of the technical difficul­
ties of enforcement, the likely un­
constitutionality of such a law, and
the probab le effect on the tape and
tape recording industry the tax
might have (if it were large enough
to guarantee what copyright own­
ers might consider " fair com­
pensation") the passage of the
bills seems doubttul ,

Security by cable
Installed in St. Louis

Warner Ame x Cab le Com­
munications introduced sec urity
service in the St. Louis area early
in September, making St. Louis the
sixth major city where 24-hour fire,
burglary, and medical alert ser­
vi ces are prov ided by Warner
Amex. The others are Pittsburgh,
PA; Cincinnati and Columbus, OH;
and Dallas and Houston, TX.

The new service will be avai lable
to 25 communities in the metropoli­
tan St. Louis area. It can be made
available to all residents in the
area, including non-cable TV famil­
ies and businesses.

To demo nstrate the new service ,
Mr. Miklos B. Korodi of Warne r
Amex tripped a burglar alarm be­
fore a group of guests that included
mayors, police and fire chiefs, and
other civic dignitaries from the 26
commu nities . The alarm was re­
ceived immediately by the Warner
Amex secur ity center and flashed
to police headquarters. Control
units arrived less than five minutes
after the alarm.

Typesetting service
for computer users

Two prominent compan ies,
Type Share and CompuServe,
have joined forces to offer a low­
cost , high-quality typesetti ng ser­
vice to users of micro- (and other)
comp uters . Users need to have
only a computer and an editor or
word-p rocesso r program that can
produce sequential ASCII files and
store them on either a tape or disc.

Also needed are a modem and

tra nsmission software that ca
communicate as a terminal an
t ransmit th e previo usly store
material over the phone. A Typ
Share manual that provides eas,
to-follow instructions-with exter
sive examples- for every step i
the typesetting process is also rE

quired.
Users, says Steve Westmorlan

of Type Sh ar e , ha ve th e fu
capability of a commercial type
setting establishment at their fir
gertips . Their files are processe
on m o d ern co mpute r ize
photot ypesetting equipment the
produces headlines and body cop
in a wide assortment of styles an
sizes. The cost is as little as $4~0

per foot on 4-inch wide paper (
$6.00 pe r foot on 8-inch wid
paper.

The user simply enters th
material into a computer, alon
with t he easy-to -use code
(according to the instru ctions i
the Type Share manual) to speci
style, size, column width, etc. t
jobs are comp leted, they are save
on disk or tape. Then, at his COl

venience, the user dials a loc
phone number and transmits tl
work to CompuServe. u se :
rece ive-usu all y w ith in tv.
days-the same kind of galle]
they would get from a commerci
typesetter.

Type Share is a typesetting SE
vice that specializes in producir
typeset material from user file
Co mp u Ser ve i s a l e a d i n
computer-services company ar
inform atio n network. " Marryir
the se tw o servi c e s , " sal
Westmorland, "has made natio
wide time-share d typesetting
reality for the first time."

AM stereo broadcasts
begin in Atlanta

WaXI, Atlanta , GA, signed I

last August 6 with its first stere
broadcast program . The equi
ment, supplied by Harris Broa
cast Division, was installe d the d
befo re, when Harris Corp . w
granted FCC type acceptance 1
the STX-1 AM stereo Exciter. T
STX-1 was installed at wax i
about four hours.

waxi operates on 790 kHz w
5,000 watts . During the dayli~

hours, the transm itting pattern
nondirect ion al - at night a
rectional array is used. F



To all Radio-Electronics Readers:

111111
for making 1982 anotherbanner year for
Radio-Electronics!

For expressing your continuing confidence in our edi­
torial authority in the most tangible manner possible:
with your readership ...we express our gratitude.

And for expressing your continuing support of our
advertisers in the most tangible manner possible : with
your prolific purchasing ...we express our deep felt ap­
preciation. Thanks to your responsiveness, these mar­
keters of electronic products and equipment ran more
pages of advertising in RADIO-ELECTRONICS again in
1982 than in any other publication in our field for the
fourteenth consecutive year!

During the past year, your magazine, RADIO­
ELECTRONICS, posted a tremendous total of 1,023
pages of adve rtis ing ...representing a huge linage
gain of 23% over 1981. This is one of the largest in­
creases reported by any publication. It ranks RADIO­
ELECTRONI CS among an elite group of supremely
successful publications in the media marketplace, for
which we are both proud and grateful.

And these added advertising pages you helped us
get brought add itional editorial pages for you! We in­
vested substantially and ran 120more pages of exciting
articles and features throughout 1982...for an average
of 10 extra editorial pages per issue!

As we close 1982 and reflect upon our leadership
position in electronics publishing, we acknowledge in
full our responsibilities to you, our readers. We pledge
to strive even harder to prov ide the most incisive
editorial at the cutting edge of the field. We will exert
every effort possible to continue to earn your esteem,
justify your faith in us and enhance your enjoyment
of electronics.

Season 's Greetings from al l of us at RADIO­
ELECTRONICS and best wishes for health, happ iness
and prosperity for the coming year.

The Staff of
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EDITORIAL
Committing suicide-FCC style

I'm sure that many of you are wondering about the recent rash of
aparently absurd decisions that has been coming forth from the FCC. I
know that I have. Well, FCC Chairman Mark Fowler has let the cat out
of the bag. Chairman Fowler has proposed a sweeping deregulation of
the broadcasting industry, including an end to licensing requirements .

In Chairman Fowler's mind, the regulations that apply to radio and
TV stations should be "indistinguishable" from newspapers. Chairman
Fowler feels that the broadcasters " ... should be as free from regula­
tion as the newspapers you share the press table with and compete
with for advertisers. "

"No license-renewal filings , no ascertainment exercises, no content
regulation , no ownership restrictions beyond those that apply to the
media generally , free resale of properties, no petitions to deny, no
brownie points for doing this right, no finger wagging for doing that
wrong," Fowler said.

Those statements certainly put an end to any questions regarding
the FCC's sanity. It's no longer a question! I could explain at this point
why the FCC was born in the first place and explain its purpose for
existing ; but if Chairman Fowler doesn't already understand that, I can
see no purpose it would serve. Instead, I will await the day that I can
build my own broadcast transmitter out of junkbox parts and play DJ
for a day. I will await the day that I will finally find out what is it really
like to tag a 1 kilowatt linear to the output of my CB. Then I will crawl
away and hide because there will be 200 million other people in this
country finding out the very same things .

ART KLEIMAN
Editor

iI I
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TCG parts perform
equal to or better than any

other parts on the market,
and come backed by an

exclusive, full two-year warranty
to prove it. You're assured of

consistent quality because TCG parts are tested on
state-of-the-art computerized equipment.
So be.sure to ask your distributor for quality TCG
replacement semiconductors in the bright green poly-bags
and cartons that list device type, rating limits, diagrams
and competitive equivalents right on the package!
For your own copy of the cross reference guide that
technicians are raving about, see your TCG distributor,
or write: ~.....~

G.E. is a registered trademark of the General Electric Company

LOOK FOR THE FULL LINE OF QUALITY TCG
REPLACEMENT PARTS:
• Transistors • Microprocessors and
• Thyristors Support Chips

.. • Memory IC's
• Integrated Circuits • Thermal Cut-Oft 's
• Rectifiers and Diodes • Bridge Rectifiers
• High Voltage Multipliers • Unijunctions

and Dividers • RF Transistors
• Optoelectronic Devices • Micr<?~ave Oven

Rectifiers
• Zeners • Selenium Rectifiers

The second edition of TCG's Master
Replacement Guide is bigger and
better than ever! Electronic technicians
across the nation have already made it
their standard semiconductor cross
reference book, and it's no wonder. With more
than 2,600 quality TCG parts, cross referenced to over
210,000 part numbers, this guide has more replacement
line numbers than G.E. or RCA!





~------------------ ~• Please send details on the HERO 1Robot II and robotics course.

I
Mail to: Heath Company, Dept. 020-978 I

Benton Harbor, MI 49022 I

• II II Name I
I Address I

• •I CIIy--------------I. .........

I State Zip •

I *(Robots will be In the store In January). RO.102A •

~------------------~



SATELLITE/TELETEXT NEWS
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MORE ORIGINAL
PROGRAMMING

NEW PRODUCTS

MORE TEXT
SIGNALS ON

THE AIRWAYS

The ever- increasing number of cable/satellite programming networks are emphasizing
original shows, rather than rEllying on a dwindling supply of Hollywood movies and other
program sources. Home Box Office, Showtime, the cultural, sports, and special-interest
channels have all revealed extensive plans for innovative schedules of newly-created shows.

For example, HBO is working with Muppets creator Jim Henson to develop a weekly series
called "Fragg le Rock" that will feature a whole new breed of Muppets. HBO's upcoming
line-up also includes a new series of "short story" programs, plus an original National
Geographic Society series. Showtime will offer a few soap-opera-type series, plus a hefty
roster of flashy stage performances. ESPN has made a deal with the new United States
Football League to telecast two prime-time games per week during the USFL season, which
begins in March, 1983.

In addition, the recently launched Cable Health Network includes 25 original series, ranging
from science and health news to healthcare advice and fitness programs . And entirely new
channels-including UTV and Satellite News Channels-add to the viewing options. Moreov­
er, there are new strategies for packaging satellite programs. For example, Tele ­
Communications Inc., one of the largest national cable-TV companies, is grouping a number
of existing satellite program channels as a standard package of shows which it will offer on all
of its cable systems.

Channel Master has introduced a new generation of satellite -reception equipment, includ­
ing redesigned devices from dishes to LNA's. The new CM earth stations are available in 8
different models; each system includes a 10- or 12-foot dish, polar mount, 1000 or 1200

low-noise amplifiers, sca ler feed with automatic polarizer, and 24-channel receiver­
downconverter. The prime focus feed-assembly and downconverter are supported above the
dish by aluminum struts. Correct polarity is automatically chosen by a special integral
polarizer according to the channel selected by the receiver. Several of CM's new packages
start in price under $4500 . (Channel Master, Ellenville , NY 12428.)

Pico -Savac has introduced a 100% reflective RF metal film which can be applied to
existing and installed satellite antennas to improve contrast and gain. The company says the
film covering will also increase noise rejection. The film, in effect, "remetalizes" the exposed
surfaces on casted antennas, which often have bumps and other surface imperfections
affecting reception. The RF films are available in 25-foot rolls, and Pico-Savac says that a
1a-foot antenna can be remetalized in an hour at a cost of less than $90. (Pico-Savac , 7165
30th Avenue N, St. Petersburg, FL 33710.)

KPIX-TV, Channel 5 in San Francisco, has launched its DirectVision teletext experiment ,
using conventional Antiope technology to transmit a package of three different "magazines"
of text and graphics. KPIX, owned by Group W Broadcasting , is testing the service until early
1983, at which time it will consider going ahead with a commercial service-possibly using the
enhanced North American Broadcast Teletext Standard . For the test, DirectVision offers a
group of electronic ads, a section of fast-breaking news, sports, business, and weather
informat ion, plus a section with classif ied ad listings supplied by a local newspaper chain. For
the service, KPIX has introduced a section called DirectVision Extra Messages. Whenever a
program or commercial appears which has a text supplement, teletext receivers auto­
matically flash DV in the corner of the screen; viewers can then switch from the TV show to
DirectVision for additional pertinent information.

Meanwhile , public-TV stations are delving deeper into text services-in this case special­
interest data for farmers and ranchers. Public Broadcasting Service and the U.S. Department
of Agriculture are testing a farm-news service using closed captioning facilities , and transmit­
ted via PBS stations in Denver, Tampa, Fresno, Springfield, MO, and Fargo, ND. If the
one-year test is successful, PBS may eventually distribute the farm-data service via satellite
to public-TV stations nationwide ; for this year's test, data travels via phone lines from USDA to
participating PBS stations via satellite. To view the timely data, farmers, commodity brokers,
and others in the agribusiness must buy a Sears TeleCaption decoder for their TV sets in
order to pick up the signal. R-E



"Whenwill someone introduce
high-performance scopeswithout

thehighprices?"

V-152F - 15 MHz

$595
V-202F -20 MHz

$695
V-302F -30 MHz

$799
V-209 - 20 MHz

$945

V-353F -35 MHz v-650F-60 MHz V-509-50 MHz V-I050F - I00 MHz

$949 $1,195 $1,650 $1,980

@HITACHI HEARDYOU.
Ask no longer. Hitachi has just answered your
question with8 newportable oscilloscopes. In fact,
they're the highest-quality scopes around for the
money.

We call them our Fseries. They range from
15 MHz to 100 MHz and can be usedfor all types of
bench and field work. There aredual-trace andquad­
trace models. Several have delayedsweep. All are
lightweight. Compact. And featurefunctionally
grouped operatingcontrols and bright, easy-to-read
CRTs. Heres a closer look at each model:
V-152F. A15MHz, dual-trace scope, sensitive to
1mV/div at 7 MHz. It hasa 5"CRT. 5595.
V-202F. A20 MHz, dual-trace scope, sensitive to
1mV/div at 7 MHz. It hasa 5.5"CRT. 569 5.
V-302F. A30 MHz dual-trace scope, sensitive to
1mV/div at 7 MHz. It features signal delay and a
5"CRT. 5799 .
V-353F. A35 MHz, dual-trace delayedsweep scope,
sensitive to 1mVIdiv at 7 MHz. It features a
5.5"square CRT. 5949.

V-209. A20 MHz, dual trace, mini-portablescope,
sensitive to 1mV/div at 5 MHz. It features AC/DC
operation andhasa 3,S"CRT, andweighs only
10 lbs. Battery included. 5945.
v-650F. A60 MHz, dual-trace scope, sensitive to
1mV/div at 10 MHz. It features delayedsweepand
a 6"CRT. S1,195.
V- 509. A50 MHz, dual-trace, mini-portable scope
with optional battery pack, sensitive to 1mV/div at
10 MHz. It features delayedsweep and a 6"CRT, and
weighs llibs. S1,650.
V-I050F. A100 MHz, quad-trace scope, sensitive to
0.5mV/div at 5 MHz. It features delayedsweep and a
6"CRT. S1,980 .

There theyare. High-performance scopes
without the high prices. And allarebackedby
Hitachi's reputation for quality. To learn more, write
or call us today. Hitachi Denshi America, Ltd.,
175 Crossways ParkWest, Woodbury, NY11 797.
Phone: (516) 921-7200. Offices also in Atlanta,
Chicago andLos Angeles.
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

AGREEMENT
Just had to send you a little note after read­

ing Mr. Paul T. Kelly's letter in the September
1982 Radio-Electronics. Audio Amateur
and Radio-Electronics are the only maga­
zines in their field worth subscribing to. There
may be an occasion to pick up anothe r
publisher 's magazine for a specific article, but
the aforement ioned periodicals are the only
ones to read on a constant basis.
GARY A. NACHMAN
Oak Park, MI

ROAD-INFORMATION SYSTEM
The letter by Mr. Charles Koontz titled

" Road- Info rmat ion Sy stem " (Rad io ­
Electronics, July, page 22) states: " ...due to
the wrong transmitting-antenna design, the
reliable fringe reception of FM stations be­
yond 65 miles is almost a thing of the past."
The implication is that the coverage was bet-

ter at some other time in the past. That state­
ment is clearly incorrect and may mislead
your readers.

The far-distant normal reception from an
FM station is a function of transmitted power
and ante nna height abo ve th e terrain .
Weather conditions affecting refraction also
playa part in the signal level beyond about 35
miles from the transmitter . Since the mid­
60's, FM stations have been convert ing to
circularly polarized (CPl antennas; that has
vastly improved the signal level of FM sta­
tions received in automobiles. As one holding
a patent on CP antennas presently man­
ufactured for use by FM stations, I could not
let that statement go unchallenged . Ninety­
nine percent of the U.S. FM stations use CP
transmitting antennas!

Mr. Koontz also states that FM transmitters
using his KQ2 system " ...will be broadcasting
high detail full-color pictures over FM stations

broadcasting on mono, stereo, and quad­
raphonic, with and without SCA." That is sim­
ply not true , unless Mr. Koontz has dis­
covered a new law of physics! As is well
known, TV picture definition is simply a func­
tion of bandwidth. FM broadcasting band­
width is limited by FCC allocations to ± 100
kHz. Our 525-line TV video requires an RF
bandwidth of 4.5 mHz. Koontz simply cannot
squeeze that into 200 kHz!

On another subject, Mr. Koontz feels that
the older tube FM exciters and transmitters
were much better in technical response than
the current state-of-the-art solid-state excit­
ers and RF drivers with singe-tube 1, 5, 10
kW final RF amplifiers. I suggest that he read
the specifications of any current FM
transmitti ng equipment available from the
manufacturers. He will learn that such current
equipment is at least two orders of magnitude

continued a ll page 20
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eHITACHI
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HICKOK WESTON ~_tATA PRECISION

e PHILIPS BJI1/Il8JfIBIIIIIII1 IFLUKEI

oDORIC I ~ TRIPLETT ~ LEADERVIZ ..

• Mode automatically shifts between
CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front-panel X-V operation

• Differential input capability

• 19 calibrated sweeps-.5iLSEC/cm
to .5SEC/cm

• Sweep to .1iLSEC/cm with 5x;
1.5SEC/cni with uncalibrated vernier

PRICE DOES NOT INCLUDE PROBES

BMi@W,xf 30 MHz TRiGGERED
SCOPE

MODEL
1479B

$59500

was $895.

• Built-in signal delay line permits
view of leading edge of high fre­
quency pulse rise time.

• Triggers on signals up to 50MHz

• Rectangular CRT with P31 phos­
phor

Ii Mode automatically shifts between
CHOP and ALTERNATE

PRICE DOES NOT INCLUDE PROBES

70 MHz. Dual Time
BASE SCOPE--- --

MODEL

PRICE DOES NOT INCLUDE PROBES

FUNClION
GENERATOR

• Sine, square and triangle output

• Variable and fixed lTL outputs

• 0.1 Hz to 1MHz In six ranges

• Push button range and function selection

• Typica l sine wave di stortion under
0.5% from 1 Hz to 100kHz

Ii Four Instruments in one packa9~
sweep generator, function generator,
pulse generator, ton e-burst generator

• Covers O.02Hz·2MHz

• 1000:1 tuning range
• Low-dlstortion high-accuracy outputs

• Sine, square and triangle output
• Variable and fixed TTL outputs

ORDERING INFORMATION
• All prices pius Shipping charges. Please call for

appropriate charges. Use our toll free number.

• New York State residents add appropriate sales tax.

• PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Quantities are limited Offer ends Jan 31,1983

SWEEP FUNCTION
MODEL 3020

$~9995 was $379.

MODEL 3010

$17995
was $220.

FUNCTION GENERATORS

MODEL 352

HIGH PERFOR­
MANCE LAB SCOPE.
A MINUS B INPUT

7 7

.35MHz rc-r-l
DUAL TRACE ~'

iiiiiiF~=:W=/DELAY

PRICE DOES NOT INCLUDE PROBES

- /

:1<PRECISION

~HITACHI

4% DIGIT
MULTIMETERS

MODEL 8062A

$34900

• True RMS

• High-speed Beeper

• Relative measure­
ments

• dB measurements

• Frequency
measurements to
200KHz

• True RMS

• .05% accuracy

• 30KHz bandwidth

• Beeper

• Relative measure­
ments

MODEL 8060t\

\'\01 \.\~E THE TEST EQUIPMENT SPECIALISTS
"to\.\. fp.EE3-0A1A

800-'2.2
54 WEST 45th STREET, NEW YORK. N.Y . 10036212-687-2224
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Newfrom NRI•••

Industrial Electronics
with colorcomputer.

Get a head start in the emerging technologies
with practical training in control systems,

instrumentation, robotics, optoelectronics, and lasers.
Exclusive computer-aided instruction!



IRI NRI Schools
McGraw-Hill Continuing

J'J~ Education Center
t • f'7T 3939 Wisconsin Ave.•'!nII Washington, D.C. 20016
We'll give you tomorrow.

make the most of the big demand
for control and instrumentation
technicians.
Sendfor Free Catalog

Send the postage-paid card
for NRI's big electronic careers
catalog. There's no cost or obliga­
tion, and no salesman will call.
Init, you'll find complete lesson
plans, equipment descriptions, and

/
' career opportunities inthis.. q. . exciting field. You'll also

.~ ' . . / get information on almost
~iJ a dozen other electronic

courses including Microcom­
puters, Electronic Design, TV/

AudiojVideo Servicing, Digital
Electronics, and more. Act today

and get on with your future. If card
has been used, write to us.

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multimeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ­
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use inyour work.

No Experience
Needed

Your NRI training is thor­
ough and complete. Starts you
with the fundamentals, builds step­
by-step up to the most advanced
concepts. You learn about automa­
tic control and feedback systems,
control motors, numerical con­
trol systems, lasers and optoelec­
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, and much more. NRI
keeps you up with technology to

Here's the training that gets
you into the heart of American
industry's rebirth. Over $5 billion a
yearwill be spent inautomation
alone ...$2.3 billion incom­
puterized control systems...$600
million inindustrial robots and
robotics is only just getting
underway! Th help meet
the soaring demand for
people to operate, main­
tain, repair, and design
these control systems, NRI
has created the only com­
plete training in Industrial
Electronics for Instrumen­
tation and Control 'lechnicians.

Learn on Your
Own Computer
NRI training is more than

lessons ...it's experiences. You
learn by doing, using the TRS-80™
color computer to learn about con­
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction

programs to speed learning, is
expandable for business and
personal computing, and is
yours to keep. And that's just
the beginning.

NRI's exclusive Discov­
ery Lab" is designed to inter­

face with your computer
. and special breadboarding
card so you build demonstra­

tion circuitry, "see" inside
your computer, and follow its

operation. You also get profes-

(TRS-SO isa trademarkof the
Radio Shack division of Tandy Corp.)
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I enjoyed reading about the add-on for im­
proving pay-TV decoders in the June 1982
issue of Radio-Electronics. Fortunately, a
problem I found in the interface can be solved
by removing two resistors (see Fig. 1).

Step two of the alignment procedure asks
us to connect the input (Rl) to ground and, in
effect, adjust R3 so that the voltage to 81 is
the same as the voltage from RS (about 10
volts). That is clearly not possible , because
the voltage to Sl (Sl open) can be at max­
imum only 7 volts (12V x 20KJ32K). Remov­
ing R2 and R4 stops the action of R3 on the
O-dB gain adjustment, and eliminates the
need for the second step in alignment. The
circuit will function as described with R3 ad­
justed to about 2.8K.

I suspect that R2 and R4 are leftovers from

LEITERS
continued from page 14

better than the ones manufactured in the 50's
a nd mid -60 's, whe n comparing im­
provements in distortion, AM and FM noise
levels , stereo separat ion, and also intermod
distort ion.
PETER K. ONNIGIAN
Sacramento, CA 95822

ENERGY MISER
There were some errors in the editing of my

article, "Energy Miser" in the August Radio­
Electronics.

The following information may be helpful to
your readers .

Temperature Fahrenheit = 1.8 x tem­
perature Kelvin - 459.67".

The output of ICI2 (555) terminal no. 3 will
go low when the voltage at terminal no. 6 is %
Vee or 4 volts .

The output will go high when the voltage at
termina l no. 2 is '!3 Vee or 2 volts.

Relay RYl contacts must be normally
open .

A 1000-ohm resistor must be inserted in
series with the base of 01 (276-2017) and
connected to 09 (IN1202). Without that resis­
tor in the circuit, LEDl will not function.

Also, in the interest of ease of construction,
perforated board was used for power-supply
construct ion, and Radio Shack # 276-170 PC
boards for the IC circuitry . Multi- turn
potentiometers were used for Rl , R3, R6, R9,
Rll , R27, and R34 (PC type) .
ROLAND GIBSON

PAY·TV DECODER
ADD-ON

FIG. 1

an earlier version of the circuit, because they
serve no apparent funct ion.
BILL STRUVE,
Memphis, Tenn.

ON NIKOLA TESLA
It is fascinating that there have been so

many readers commenting on Nikola Testa's
work in the last few months. Alfred C. Powell,
and most recently George de Lucenay, come
to mind. Something needs to be done here to
revive and re-examine some of the amazing
work that Tesla did.

I'd be willing to act as a collection point for
information and comments on Tesla's work
as uncovered by your readers. Perhaps I
could afford to print a "newsletter" type of
public atio n occasi onally, covering such
things as litt le-known facts about Tesla's
work and reviews of books relating to his life
and accomplishments.

If I receive enough interesting items, may-



be even a magazine column or two might be
produced .

Here are a few of the more interesting
items about Nikola Tesla that I have encoun­
tered over the years:

1. Supposedly, a re-creation of Tesla 's
biggest coil has been observed to create ball
lightning from time to time. That obviously
needs further investigation .

2. When a child , I saw the mushroom­
shaped tower that Tesla used for an antenna.
That antenna was said to be able to transmit a
usable amount of power to a boat out in the
Atlantic Ocean.

3. Tesla apparently had at least an in­
tuitive knowledge of the ionosphere and its
importance in his radio-power experiments.
He even suggested that one might derive
power from atmospheric ionization-an idea
that is fascinating even now.

Let's hear about whatever other little­
known facts or insights anybody may have. I'll
make every effort to reply to all who write to
me at the address below.
PETER LEFFERTS,
1640 Decker Ave.,
San Martin , CA 95046

TV ANTENNAS

I have just finished reading "How To Select
The Best TV Antenna, " by Gary J. Arnold, in
the August 1982 Radio-Electronics.
Although I agree with most of the points in this
article. I want to point out to you a glaring
error, which appears on page 85.

Mr. Arnold stated, " ...generally , every ten
feet of height , starting from forty feet from

ground level will actually double the signal
strength of weak, distant signals."

I believe that if Mr. Arnold will consult a
qualified antenna or frequency-transmission
expert , he will find that he is in error . I believe
that the generally accepted theory states that
your signal-level will increase approximately
3 dB each time you double your height above
the ground, starting at approximately the 30­
foot level. That means that if your signal-level
30 feet off the ground is 0 dBmv, then at 60
feet your signal would be approximately + 3
dBmv ; at 120 feet it would then be + 6 dBmv,
and at 240 feet it would be + 9 dBmv, etc.
MELVIN SHANK,
President, Master Antenna Systems, Inc.,
Orange , CT

UHF-TV RECEPTION

I think that your UHF-TV reception articles
are the best that you have run during the past
year . In fact, they are the main reason why I
subscribed to your magazine.

Nevertheless, I find a glaring neglect of the
specifics of the lead-in wire. I live in a valley,
which leaves me 700 feet from a decent an­
tenna site . For that reason, line-losses form a
major part of my problem . I have installed
slotted twin-lead for its low insertion loss, but I
do lose all UHF signals during wet weather. In
dry weather, the line does carry enough UHF
signal to get a fine picture on at least one
channel. To get that signal, I am using as-foot
parabolic antenna and the Radio Shack pre­
amp mentioned in your July 1981 article. That
article gave me the nerve to try this system,
and I thank you for it.

When I was planning my system, I could

have used a lot more information about wet!
dry attenuation vs. price for various types of
lead-in. All of your authors have presumed
that their readers have short down-leads!
How about some articles for those of us who
must use long stretches of cable?
DAVID CUSICK
Huntington, WV

MAIL-ORDER SOURCE
I wish to bring to your attention the omis­

sion of the Sintec Company from your list of
mail-order sources following the article on the
subject in the November 1982 Radio­
Electronics (pages 51, 53).

We have been an advertiser in Radio­
Electronics for some time, and Sintec has
been supplying many of your readers with
quality electronics parts by mail through your
ads and our free catalog. Please let your
readers know that our free catalog is avail­
able by writing to: SINTEC CO., Drawer Q,
Milford, NJ 08848.
FRANK FOLMSBEE , President

THE CASIO COMPUTER
I just purchased your October 1982 issue

and noticed that you missed one in the sec­
tion tilled Your Own Computer-92-page
Buyer's Guide . Missing is Casio's model FX­
9000 personal computer.

I sell those computers and I feel that they
are excellent-quality machines. The Casio
computer is not often recognized in surveys
such as yours .

The Casiomodel FX-9000 features (1) an
Option Board OP-1. The board attaches to
the lower rear part of the main frame and

<
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Video Generator

UHF PREAMP
Just a quick note to tell you that I built the

UHF preamp from your May, 19B2 issue.
That is one project which was well worth the
money . I live in the Smok ie Mountains of
North Carolina, about 45 miles west of Ashe­
ville, with the Educat ion Channel #17 trans­
lator hidden behind a mountain about nine
miles as the crow flies. I first installed a new
UHF antenna from Radio Shack. Used Chan-.
nel Master RG-59 foam with aluminum foil.

I can say truthfully that my signal improved
on a scale of 1 to 100 - 95%. No snow, color
excellent, better than my former best chan­
nel, which was CBS . Also, I am using a 12­
inch Sony .

Thank you for a good project that worked . I
got my kit from Quest Electronics PDQ.
BURRE LL M. RHODES, K4BVJ
Whittier, NC R-E

AM STEREO
I would like to see in your magazine an

article (or series of artic les) on AM stereo--a
project for converting your current FM stereo/
AM mono tuner into an AM stereo/FM stereo.
I realize that the IC's for such a project might
not yet be avai lable, but I would like to see an
article on the subject as soon as possib le.
Station CKLW-Detroit, MI, has just gone to
AM stereo , as has Station WLS, Chicago.

I wou ld also like to see articles on tele­
phone projects-hold buttons, exte nsion
lights, etc.

Keep up the good work on your very fine
magaz ine.
JOHN PAVLICA , JR.
Toldeo,OH

EASE OFF COMPUTER ARTICLES
I am a loyal reader and subscr iber, and I

most enjoy your "Build This " features and the
video sections .

Please ease off the computer articles. You
don't need them . I am not a diehard or an
oldtimer; I fix the 32-bit long monsters for a
living. But there are enough sources of com­
puter information already.

You probab ly would do a good job of cover­
ing both component- leve l electro nics and
computers, but I doubt that you could better
the great job you're doing now.
JOSEPH W. MILLER
Reading, PA

dictated by digital logic.
In a similar confus ion, it is suggested in the

next paragraph or so that the larger address
space is one factor responsible for the in­
creased speed of 16-bit processors over 8-bit
processors. That is not a direct relationsh ip; a
wider address bus means that the processo r
can deal with more memory, which might in
some cases make a particu lar computer run­
ning a particu lar program faster , but in other
cases might have no such effect at all. The
major inherent speed advantage of a 16-bit
computer over an B-bit compu ter is in the
width of the data path : the 16-bit compute r
can move twice as much data in the same
time as an 8-bit computer. (16-bit processors
usually have more powerfu l instruction sets
and architectures than 8-bit processors,
which also tends to improve speed ; but that ,
like memory-addressing capab il ity, is a
market ing/historica l phenomenon.)
J.G. OWEN
Port Jefferson Station, NY

CAN ANYONE HELP?
Perhaps you can he lp me. I have a

telephone -answering set that needs repair. I
also need an owner's instruction manua l for
the operation of the set.

The trade name of the set is Zegna; it was
man ufactured by Hung Nien Electronics ,
Ltd ., Hong Kong. I wou ld appreciate the
name and address of the compa ny that dis­
tributes them in the United States .
H. L. GRAY
114 Elmwood Drive,
Lafayette, LA 70503

We are giving Mr. Gray's full address so that
any reader who knows the address he is
seeking can write to him directly.- Editor

II BITS VS, 16,BITS
The article "8-Bi ts Vs. 16-Bits" in the Octo­

ber 1982 Rad io-Electronics conta ined a few
misconceptions that I'd like to straighten out.

The article described the 8088 (the micro­
processor used in the IBM personal comput­
ers) as a 16-bit processor; the error appears
elsewhere in the issue, and I've seen it in
other publications . The Intel BOB8 is an 8-bit
device; the Intel 8086 is a 16-bit device. Both
processors execute an identical instruction
set, and have the same internal register
structure. When the BOB8 wants to get a 16­
bit memory word, however, it has to fetch two
8-bit bytes. In the time it takes to fetch one of
those bytes, the 8086 can fetch the entire
word .

The misconception presumably arises be­
cause the BOBB's internal architecture is 16
bits wide . There's some just ice in the idea,
but to be cons istent the honor could be ex­
tended to other 8-bit processors with ele­
ments of 16-bit architecture . The Motoro la
6809 is an examp le.

I hasten to note that a significant achieve­
ment of the 80B6/8088 des ign is the in­
dependence of instruction fetching as op­
posed to executio n (program instructions are
obta ined before the processor actually needs
them-during " spare time"), so that the
808B's performance, in this respect, should
be as good as the B086's in many cases . (The
fetch ing of ope ra nds-data-is anot her
story .) The 8088, however, is still an 8-bit
processor, at least if we're referring to the
width of the data path , which would seem to
be the only reasonab le use of the term.

The artic le also asserts that 16-bit pro­
cessors can address more memory than 8-bit
processors. While that is true of most of the
actua l products availab le in the marketp lace
(which is probab ly what the author had in
mind). it is not a universal truth and is related
to market ing factors rather than to anything

conta ins a grap hic -printer interface , a
character-printer interface, a cassette-tape
interface, and a clock, alarm, and calendar
logic with power backup; and (2) an Option
Box-2 . That contalnsz sing le-sided double­
dens ity f loppy disk drives (inc luding
operating-system software) and RS-232C in­
terface together in a single unit that connects
to the OP-1 with a cable (that last unit is
availab le now !).

Casio will have more computers coming
out the first of the year.
MICHAEL VAUGHAN
Knoxville, TN

THE HICKOK ELECTRICAL INSTRUM ENT CO.
105 14 Dupont Avenue. Cleveland, Ohio 44108
(216) 541-8060 TWX: 810-421-8286

• Video output fo r all VCR, CCTV and
Monit or Applications ~ 1 vo lt into 75 n
load

• RF output: CH 2, 3, 4

• Sco pe trigger output fo r V or H sy nc

• 10 step gray-scale staircase signal
for video circu it analys is

• 10 bar and 3 bar gated rainbow pattern

• 8 other dot, bar and li ne patterns

• Operates from 2 std. 9V batteries o r
115VAC

• Sin g le slide switch control

• Co mplete wi th test leads, protective
cove r, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.
THE 240 DOES SO MUCH

FOR SO LITTLE!!
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Part for part.
more turn-ons than
ever before.

,

I ®ThenewECC
MasterCuldeIs here
with even more
Sylvania semiconductors.
It's called the Master because it's far
and away the industry's most com­
prehensive source for getting the
parts you need, when you need
them. In its 500+ pages, you'll
find over 200,000 original
parts which can be cross­
referenced to 3000 +
replacement products.
Since the last Master,
those replacements
include more than 700
new types, and most
hard-to-find foreign parts.

Replace your old guide
with the new, bigger and bet­
ter Master today. It's as easy
as calling1-800-225-8326 toll­
free (in Massachusetts, call
1-617-890-6107) for the name
and number ofyour nearest
distributor. Or just send
$3.25 to: Philips ECG, Inc.,
70 Empire Drive, West
Seneca, New York14224.

If it·s ECG.it fits.
And it works.

PhilipsECG
A North American Phi/ips Company



EQUIPMENT REPORTS

THE HEATH COM PANY ' S (BENTON H A R­

bor , MI 49022) first electronics kit was an

Heath 10-3220

OVERALL IPRICE

EASE l I I I I I I I I
OF USE

.. INSTRUCTION
MANUAL

PRIC~ I I I I I I I I I
VALUE

111213141516171819 10

~00~

osc illoscope (its very first kit was an air­
plane). With the model 10 -3220 20-M Hz

dual-trace porta ble oscilloscope, Heath
continues its tradition of supplying quali­
ty test equipment in kit form.

The scope, sma ller than standard bench
units (it meas ures 5 Y2 x 13 x 18 inches
and weighs about 22 pound s with its op­
tiona l battery pack), is intended primarily
for use in the field . Its size even allows it
to fit under an airplane seat.

With porta bility a prime conside ration ,
Heath has made the 10 -3220 extremely
flexib le in its power requirements. It will
operate from standard 50 or 60-Hz AC
line current over a range of 105 to 270
volts . The unit also operates from a vari­
ety of DC sources. A rechargeable 12­
volt battery pack is avai lable; it fits into a
compart ment inside the scope. Th e
batter ies are recharged from the scope's
power supp ly, and LED 's are provided on
the front of the unit to indicate that charg-

*********************•••••••••••••••••••*******************************************

We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800·428-3500317.291.7262
Complete Kit Weighs 10 pounds. Please add Sufficient Postage

6254 La Pas Trail .
Ind ianapolis, Indiana 46268

CON VERTER
~:·I~ KIT

~~.nr $~B95
~~

P.C. BOARD PRE-DRILLED
SOLDER ' PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. «EfAJ.'!

.. . . 7./ 'S7HoT,.,-Ii!AN'> .. .

3~
2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Elect rolytic Cap.
1 Pre Made Probe

@@@@@@@@@@
*WIRED P.C. BOARD TESt·
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATTACHED.

$24.95

ELECTRoniC
RAinBOW ~

PARTS

DOWN CON VERTER
***************************~*********

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any ~rice in Adv.
10 pes. . . 12% off
25 pcs. . . . 18% off
50 pcs. . 25% off

100 pcs. . . . 30% off
1000 pes. .. 35% off

No Mixing for
Quantity Discount

VARIABLEMHz

We will tune conver­
ter board for $12.50

trouble shoot
add 7.50

trouble shoot
power supp ly..$12.50

plus any parts needed .

2300
*********************************************
ANTENNA KIT A~rpJ.
$~B95 ~~ -:: ~j2 WASHERS

• 31 SPACERS
• MOUNTI NG BRACKET

6" RG 174 COAX
'F' CONNECTOR • 35" ROD

6¥2" x 4" P.V.C. PIP E
2 DRILLED END CAPS • HARDWARE

POWER SUPPLYlED KITU?$'IS9 5

POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIOD ES
TERMINAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SI LK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY $34.95
(J)
o
Zo
II:
I­
o
W
...J
W

6o«
II:

24
CIRCLE 74 ON FREE INFORMATION CARD



1191
Lis t $ 16.95

1486
List $17 .95

32
ELliCTllOl>.7C

POWEll SUPPl.}"
PRO/ECTS ,

1113
List $10. 95

1383
List $ 18 .95

Ul1derstancD1g
EIectronk:s

127 7
Lis t $19 .95

The ELELTRIJ~~LSBIJIJK LLlJfJ
Exciting projects,
troubleshooting and repair
tips, and hands-on,
do-it-yourself info ... plus
hundreds of time- and
money-saving ideas!

Select 5 fact-filled volumes
for only $295 (total value up to $96. 75)

1211
List 514 .95

... aI

ELECTRONIC
SAFETY

PROCEDURES

1436
List $ 16.95

1050
List $12. 95

11 28
Lis t 511.95

1429
Lis t $1 4.95

12 18
Lis t $16.95

1245
List $ 15. 95 [paper]

1435
Li st $15.95

973
. List $6 .95 [p a per]

1306
List $ 15 .95

1288
Lis t $14.95

HOW TO
MlAS UR£ ANYTHING

WITH£,£CRONIC
INSTRUMENTS

1108
List 513.95

1409
List $ 15 .95

14 65
Lis t $1 5.95

c....
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Z
C
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-<

1449
Lis t $19.95

• 1296
List $ 18 .95

1349
List $18 .95

139 0
Lis t 514. 95

r-------------------,I (~ELELTRIJ~~LS BIJIJK LLlJfJ I
I \J{!/ Blue Ridge Summit, PA 17214 I
I Please accept my membership in Electronics Book Club and I

send the 5 volumes circled below, billing me $2.95 plu s
I sh ipping and handling charges . If not sati sfied, I may return I
I th e books within ten days without obliga tion and have my I

membership cancelled. I agree to purchase 4 or more booksI at reduced Club prices (plus shi pping/handli ng) duri ng the IL I next 12 months, and may resi gn any time the reafter. I
'1* I 335 973 1050 1108 1113 1128 1138 1169 I
f 1191 1199 1211 1218 1245 1277 1288

I 1296 1306 1349 1383 1390 1396 1409 1420 I

II 1429 1435 1436 1449 1465 1467 1486 I
:. I Name Phone I
, I Address I

I I
I C~ I
I State Zip I

(Valid for new members only. Foreign and Canada add 20 %. Orders outsideI Canada must be prepaid with international money orders in U.S. dol lars .) I
• Th is orde r subj ect to acceptance by Electronics Book Club RE-183 ..

--------------------

1169
List $17.95

mm
ISTER

Ie
OOIBOOI

1138
List $9.95

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214

• Reduced Member Prices. Save 20 % to 75 % on books sure
to increase your kno w-how
• Satisfaction Guaranteed. All books returnable within 10
days without obligation
• Club News Bulletins. All about current selections - mains,
alternates, extras-plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
• "Automatic Order." Do nothing, an d the Main selec tion
will be sh ipped automatically ! Bu t . . . if you want an Alter­
nate selection-or no books at all -we'll foll ow the instruc­
tions you give on th e rep ly form provided with every News
Bulletin
• Continuing Benefits. Get a Dividend Certi ficate with every
book purchased after fu lfill ing membership obligation, and
qualify for discounts on many othe r volumes
• Bonus Specials. Take advantage of sales, events, and
added-value rromotions .
• Exceptiona Quality. All books are first-rate pub lisher's
editions, filled wi th us eful, up-to-th e-minu te information

14 67
List $1 6.95
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ing is taking place, and also to show when
the battery ch arge is getting low. A mini­
mum of two hours of ope ration is pro­
vided by a se t of fully charge d batteries .

Recharging (and trickle chargi ng) are
automatic when the scope is operated
fro m an AC supply . The unit can also be
operated from any external 11-24-volt­
DC so urce . Power-supply options are
sw itc h selec table from the rear panel.
Power consumption is approx imately 34
watts.

Features
Th e dual-trace scope has a DC band­

width of from DC to 20 MHz (-3 dB )
and an AC band width ranging from 3 Hz
to 20 MHz (- 3 dB ). Sensitivity is given
as 2 mv /crn, and the maximum permiss­
ible input is 400 vo lts. Vertica l rise time is
on the order of 18 ns-a necessity when
troubleshootin g many of today' s digital
circ ui ts.

E ach ch ann el ha s 12 calibrated
vo ltage -ra nges, from two milli volts/
d i vi si on to 10 v o lts / d ivis io n . A n
alge b ra ic-add functi on is av ailab le,
which comb ines the values of sig nals fed
to the scope's two input s into one wave ­
form . In addition, the seco nd input can be
inverted so that , when in the ADD mode,
the scope can display the diffe rence be­
tween two signals .

Timebase ranges go from 0 .1 second/

division to 100 nanosecond s/division in
19 steps , and are swi tched in a 1-2-5
sequence . Any sweep speed can be ex­
panded by a facto r of five . The 3-inch
(diago nal) CRT offe rs a high-b rightness
display , and has an 8 X IO-div ision built­
in grat icule.

Sw itc hes fo r TR IGGER S E L EC T and
LE V EL allow precise triggering of the
timebase at any point along the posi tive or
negati ve slope of the trigger signal. Var­
iou s tri gger sig na ls ca n be se lec ted .
T rigger-i np ut bandpass ca n also be
selected to cut off unwanted DC signals
and trigger only on fast AC signals. A
baselin e can be automatica lly displayed ,
even when there is no trigge r signal.

Other features of the 10-3220 include a
Z-ax is input on the rear panel that varies
the brightness of the trace ove r an inpu t
range of 0-5-volt s. A one -vo lt P- P
squarewave is availa ble at a front- panel
con nector for ca librat ion purposes .

The probes for the kit come with a
variety of tips and are swi tch-selec tab le
for x I or x 10 opera tion . Capac itance
compensation is adjustable ove r a range
of 15 to 50 picofarads . A pouch to hold
the prob es can be attached to the osci llo­
scope's case .

Fina lly. a front-panel dust cover is pro­
vided to protect aga inst dirt (and worse!)
and the carrying handl e also functions as a
mult i-position stand .

Construction
Building the /0 -3220 is not for the

begin ner, but it is not likely to be a be­
ginner' s first projec t.

As usual, Hea th supp lies an extreme ly
detailed construction manual. Because of
the complexity of the kit- it uses eig ht
c ircuit boards- a separate book of asse m­
bly diagrams is provided to supp lemen t
those in the main manual. And , in addi­
tion to that man ual, two more smaller
ones also come with the kit. The first of
those covers calibration and applica tions
of the scope; the seco nd provides illustra­
tions for the other.

The kit fea tures a multitude of calibra ­
tion adj us tme nts and, to do the job
prope r!y, a precision source of square ­
waves, such as Heath ' s IG-4505 osc illo­
scope calibra tor will. be requi red .

The design and construction of the 10­
3220 make for a rugged device , and it
shou ld be able to t ak~~the kind of abuse ,
and del iver the perform ance, it was in­
tend ed for. To use Heath ' s words, it really
is " ... a versatile tool for the hobb yist ,
professional, or service techn ician ."

The /0-3220 is $689 .95 in kit form and
$995 .00 for the asse mbled , tested , and
ca libra te d ve rs ion . Th e IOA-3220-1
prob e and pouch set sells for $59 .95, the
IOA-3220-2 rec hargea ble battery pack
for $44.95, and the IG-4505 calibr ator for
~7 .~. ~E
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289 Flameproof
Metal Resistors

in4Drawers
for just
$62.95*



WE 'VE OWNED SEVERAL DIGI T A L M U LTI­

meters that came from Data Precision
(Electronics Ave . , Danvers, MA 0 1923)
and have always found them to be highly­
accurate, sturdy little meters . The latest
mode l, the 945 , is no exce ption.

That flat, oblong meter is designed for
one-handed opera tion. The LCD readout
is at the top, and all of the range- and
function-selection switches are in a row
down the left-hand side. The case is com ­
pact enough to fit comfortably in the palm
of your hand;just curl your fingers around
it and then you can switch to any desired

range or wanted function instantly .
The DMM measures AC and DC volts,

and AC and DC current, ove r five ranges;
and resistance over six ranges . What' s
really impressive here , however , is the
resolution that the meter is capable of.
Differe nces of as little as 10 J..lV, 10 nA,
and 10 milliohms can be read. Such read ­
ings are possible because the meter uses a
4 V2-digit readout instead of the more -or­
Iess standard 3 V2-digit one . Thu s on the
lowest ranges , readings of 199.99 rather
than 199 .9 are possible .

Polarity switching is automa tic on all

DC ranges and is indicated on the display
by a plus sign for voltages positive with
respec t to the common test-lead, and
minus sign for those that are negative . An
out-of-range reading is indicated by a
blinking 0000 di splay . A LO-BAT an­
nunciator on the display is used to indi­
cate a low-battery condition (less than
20% of useful life remaining) . We check­
ed that out by installing a weak battery
and found that the annunc iator worked ,
but what was intere sting was that the
meter readi ngs remai ned accurate despi te
that weak battery .

I like the design of this meter. The
switches are spaced far enough apart so
that a human finger can get at only one at a
time . Regrettably, a large number of in­
struments I' ve seen use tiny buttons that
are spaced so close ly togethe r that hitting
ju st one at a time is difficult. The test
leads plug into "safety " jacks at the bot­
tom of the panel so that no bare metal is
expose d . The whole instrument meets
UL's safety standards, with panel mark­
ings to indicate shock hazards, etc .

The DMM uses a 9-vo lt rectangular­
type battery for power. An AC adaptor,
the model B£-9 is also ava ilable for the
meter; it plugs into the right side of the
case. The instrument comes with sturdy
test leads with slip-on alligator clips, an
instruction manual, and a battery.

The panel markings are very readable ,
and for the resistance ranges, the actual

Get organized with RCA's new flame­
proof metal resistor kit. 289 of our most
popular resistors in a neat cabinet
designed especially for resistors.

Use RCA flameproof metal resistors to
replace most other types in entertainment
and industrial TV, and com­
puter, business, factory,
design-lab electronics.

Kit contains 1f2 , 1, and
2 watt resistors from 10
to 820,000 ohms - all
±2% tolerance. Sturdy

' Pr ice is optional with RCA Distributo rs.
The complete 199125 ki t - with cabinet ­
is priced below the total pr ice of unit
resistors if th ey were bought separately .

nonmetallic cabinet, single-piece molded
drawers with 60 compartments. preprinted
labels, mounting feet included. Stackable.

Available now through your RCA Dis­
tributor. For further information, write to
RCA Distributor and Special Products

Division, 2000 Clements
Bridge Road, Deptford, NJ
08096, Attention: Sales
Promotion Services.

nell
Flameproof
Metal Resistors
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Advanced Tool
Technology Inc. Hand

Tools

current used by the meter for the test s is
shown . Incidently , on the higher resist­
ance ranges, the curre nt supp lied can be
used to tes t semico nductor junction s,
while on the lower ranges , the curre nt is
low eno ugh to allow you to test semicon­
ductor circ uits withou t turnin g on the
junct ions. Also , the positioning of the
two functi on switches is pla inl y in­
dicated.

The AC reject ion on DC -voltage
ranges is very good . On the 200-vo lt DC
ran ge , for instance, plugg ing the test
prods into a 117-volt AC outlet produced
no reading at all ! Some of the early digita l
meters had pro blems in that area .

The instruc tion man ual is very com­
plete . It covers fully the setup and opera­
tion of the meter. Recalibration data is
included in case it' s ever needed . The
manual also provides complete diagrams
and a parts list , as well as very clear
explanations of how each function works .

In summary , this is a high-quality,
ve ry -a ccurate , and easy-to -use little
meter . The accuracy is good enough for
lab work or for use on a shop bench , and
yet it can fit in your shirt pocket. The 945
lists for $26 5. 00; the opt ional B£-9 AC
adaptor lists for $20 .00. They are avail­
able from your loca l distribut or. R-E

Ma nual

MDC -230

• Commerc'" Sty ling

• 2 Microwave Stag e.

• 53 dB Syatem Gain

• 2. 1-2.8 GHz

• Bu ilt In AlB Sw it c h

• All C able I Hardw ar e

ACTUATORS

I S P E C I AL P RICING I
GOOD UNTIL 1/31/83

<4 p" ca fI). rg.... conatructlon, 40dB gam. r....ctor

walght approx. t 10 Lbl ., pokt polar mount. hand cnnk

adjustmen t, LNA mount and rolatCH', leal.r f-.d horn.

_ $149 .95 ­

~=====~ MDC - 23P

JJ

ALL CABLE , CONNECTORS, HARDWARE and INSTRUCTIONS.

o
AVANTEK 120 K- 50 dB gai n LNA ,

w.atherproof hou sing. hor lz ont a V va rt lc .1 polllrtu.tIon

aw ltc h. tuna b" audio with ••Iact.bl. bandwtth,

continuous video tuning. • ...-.um cab..,.. , AfC. AQC

and • 1 y.S! war ,anty .

SATELLITE SYSTEMS 10' PARABOLIC

TE LECOM TX -2440 RECEIVER featuring • • •
Rlmot. dual conver.6oft down convert.r k'l •

If ...Tho Loodo ' , . "'er ..,0.0 E.to'tol.mo.t 00.'."

DCV - lA

DCV - 100

• Ide al tor Medium
Signa l A r ea '

• 1. 8 - 2. 7 GHz

• Bunt In AlB Sw itc h

• A ll C ab le & Hardware

- $ 1 0 9 .9 5 =

E ST. U H8

TRITON M AR KETING C O RP.

if'·-- ·"·'m..····..··
,.

.~

A COMPLETE HIGH QUALITY EARTH STATION
CONSISTING OF .

EARTH STA T ION BONANZA

MICROWAVE TV SPECIALS

extra cce t optlona

ALL FOR THE INCREDIBLE PRICE OF ••••••.•. $ 1985.00
FOB NEW YORK

HOLIDAY SPECIALS
FROM

8 G'''''''' zsoo If \I- ThoRo.o've r tcr ~~'..~-" : : :..- :. :
th e D i scrim in at ing &

Yld eo p h ll e Programabkt

LARGER REFLECTOR SURFACES, LOWER LNA NOISE TEMP. ROOF MOUNTED ANTENNAS

We Ac c ep t Masterc ard a nd Visa

WE CARRY ACOMPLETE LINE OF CABLE TV CONVERTERS &DECODERS

I I

I I
; 1......' .

II I

I I I I

3000-line hand tools

EASE
OF USE

OVERALL
PRICE

PRIC?'VAW E

INSTRUCTION
MANUAL

An

IF YOU DO ANY AMOUNT OF ELECT RONICS

work , either professionally or as a hobb y,
you're proably aware of the impo rtance of

1 2T3I41S1s 7 18 19110

~00,p

CIRCLE 103 ON FREE INFORMATION CARD• 3 .715 .q. It . Par.bole

• 2 Microwave 8tagH

• 57 dB Syatem Gain

• 2. 1-2.8 OHz

• Oultt In AlB Switch

• AMCab le & HUdwar e= $169.95 =

TOLL FREE HOT LINE

1-800-221-8535

1-212-345-8000

• 1 pc. Me ta l Con at.

• 2 Microwave S ta ge.

• 53 dB Sy.tem Gain

• 2. 1-2.8 GHz

• Bultt In AlB Sw itc h

• A ll Ca b le I Hardware= $ 12 9 .9 5 =

T RIT ON MARKETING Corpo

8 7 8 REMSEN AVENUE

BROOK L Y N, N.Yo 11238
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• 36c fm free air del ivery
• 3.125" sq. x 1.665 " depth
• 10 years co nt inuous dut y at 20'C
• 115V 50/60Hz

Muff in-Style Fan
• 105cfm free air deli very
• 4.6S" sq. x 1.50" depth
• 10 years con t inuou s duty at 20'C
• Imp edance protected,

am bients to 70 'C
• 115V 50/60Hz 14W
• Weight: 17 oz.

MU2A1 $15.95

Sjnite-Style Fan

PWS2107 ... .. $15.95

Door Security System
• Coded dooralarm. • Instant or 7-second delay
system. • Alarm activated as door is opened.
• Can be de-activated by pressing personal code.
• Power: One 9V battery (not incl.). • Systemtn­
eludes one personal coded keyboard and one
magnetic sensor.

ES-07 Door Alarm $29.95

BUG BOXTM - 30 indi vidual compartments
• Stores 60 S-pi n or 301 4- or 16-pin DIPs ' Heavy dut y
inj ecti on mold ed plastic' Clear plasti c cove r slide s &
locks' Cover marked w/numbers 1·30 • Compartment
size: 1" x 3.75 " x .5" deep' Box size: 4.9 " x 3.3 " x .6"
• Weight: 1.75 oz. • Color: Blue

Part No. Price

BGX·002B (2 Boxes) $4.59

ANTI ·STATIC

BGX·002BAS (2 Boxes) $ 6 .5 5

Home Alarm System
• Self -Installation • Presettable wi individual
3-digit code - no key nec. • Instant or tu-sec,
delayed warning system' Alarmsystem incl. win-

~
~~~I dow & door contacts' One9Vbattery required(not

incl.) Low power consumption (O.OlmA) • Loud
audible alarm (90db) • Oelayed exit feature
• System complete wlone control station with
built-in siren and test butlon: 4 magnetic contact
sets & connecting wires for entire system

JOYSTICKS
.....-~---

. ~ . . .
I " . . ~ . .

ST-05 HomeAlarm System . .... .$59.95

Min i Stereo UTic
AM/FM ­
Receiver

WITH HEA DPHONES For Joggers,
Cyc lis ts, Ska ters & Sports Events

FEATURES: Lightweight headphones. l efUright balance contro l.
Full fid el ity ste reo sound . Additiona l biack soft ca rrying case &
shoulder st rap. Belt- cl ip (hands-fr ee). Uses 3 AA ce ll batte ries (not
included). Compact size: 3-1/S"H x 4-7/S" l x 1"0 . Wt. 6 oz.

MODEL 2830 $29.95

JE224
Adjustable Switching

Power Supply Kit
4·2~YDC REGULATED, UP TO 5AMP

LSI BIG BUG BOXTM - Desi gned to store
large IC's, Resistors, Capacitors and Diode~ • Three
vertical and thr ee horizont a l divid ers Includ ed
• Color: Blue' Size: 4.9" x 3.3" x .6 ".
Part No. Price

BLX·002B (2 Boxes) $6.55

ANTI ·STATIC

BLX·002BAS (2 Boxes) $8.49

BUG CAGETM - 6 locations st ore Bug Boxes,
Big Bug Boxes or Bug Tra ys' Modu lar & interloc k­
ing • Cage size : 5-1/S" x5 " x3·7/S " • Color: Blu e
Part No Price
BGC·001 B $5.95

Horizontal Tray (2) . • $3.89

Yertical Tray (2) . •. •. 3.89

Open Tray (2) . •.• . .• 3.89

Description Price
9 PinPlug $1.95
9 PinSocket .. . . . . . . . . . 2.49
15 Pin Plug .. . . .. .. .. .. .. . 2.49
15PinSocket.. . 3.29

25 Pin Plug (Meets RS232) 3.79
25Pin Socket (Meets RS232) 4.49
37 PinPlug . . . 5.49
37PinSocket . . 6.49
50PinPlug 6.49
50PinSocket 7.49

A c c e s s o r i e s
Hood for DE-9 Series Connectors .
Hood for DA·15 SeriesConnectors .
Hood for DB25 Series Connectors . .
Hood for DC37 Series Connectors
Hood for 0050SeriesConnectors . .

Description Price

National CMOS . .$ 7.95
NationalLinear . . . .. .12.95
NationalTTLLogic .10.95
National Memory. . . . . . . . . . 7.95
Intersil Data. . . .10.95
2110g Micro 8.95
IntelData. . 15.95

~-~ ..-: .-.... -.-:--;- ~
• ••• I ' •• •• • •

Stereo
Cassette Player

w it h F M S tereo Tuner Pack

• Lightweight Headphones

• C r0 2 / Met a l/N o r m a l
T a p e Sel e c t or

• A nti · Ro lli n g Mechanism

FEATURES: • Blue ca rry ing ca se, shoulder st rap, belt str ap,
li ght wei ght headph ones, FM stereo tun er pac k & inst ruction manua l
• Tal klin e • Tone selec to r' Cr02/M etal/Norm al tape selecto r ' lED
ope rat io n ind icat or • Bui lt-in microphone • Stop/eject, play,
rewln dlreview, fast forward/ cu e, tap e/radio selector funct ions ' Vo l.
cont ro l • Ext. power input jack • Headp hone jack • Auto-stop
mechan ism (shuts off player when tape ends) • Anti ·ro ll ing
mechan ism (prevent s so und fr om quiv erin g when wa lking , jo gging,
etc .) • Weig ht: 13 oz. • Requ ires 4 AA batte ries (not incl uded) • Size:
6 "l x 40W x 1·1/S"H

Model TW F·802 $69.95

DE·9H
DE-15H
DB25H
DB37H
DD50H

Part No.
DE9P
DE9S
DA15P
DA15S

DB25P
DB25S
DC37P
DC37S
DD5DP
DD5DS

DATA BOOKS

BTH·002

BTY·002

BTO·002

Part No.

30001
30003
30005
3DDDB
30009
30013
10400
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FIFfEEN YEARS AGO, IF SOMEONE HAD

told you it would one day be poss ible to
slip a powerful computer into your jacket
pocket you probably would have laughed
at him . After all , the introduction of hand­
held calculators was still a couple of years
away. and even the smallest computers
couldn 't be considered portable. let alone
pocke t sized .

All of that has changed dramatically in
the time since, and nearly two years ago
the first " pocke t-sized" computers were
introduced . Yes . th e re we re so me
computer-l ike , pro grammable ca lcula-

away.
Another impo rtant thing about the tools

is th eir s ize. Des ign e d fo r use by
product ion-l ine worke rs, espec ially for
the manu factur ing of PC-board circuits.
the tools are sized~to fit comfortably in the
palm of your hand to minimize fatigue.
That' s important for the hobbyist , too, as
anyone who's ever built a larger project.
such as a stereo am plif ier, is sure to
know. Some of the tools' other features
include adju stable tension springs and
cushioned. insulated handles.

Included in the line are a varie ty of
pliers and cutters . Among those are flat­
nose , bent flat-nose, long-nose , curved
need le -nose, rou nd-nose , and bent
round-nose pliers, and diagonal , slant­
edge , angle and angled flush cutters . We
found the angle cutters to be particularly
nice . Desig ned again for use on a produ c­
tion line , that tool is great for quick , close
clipping of leads or wires on a PC-board ,
even on tightly packe d boards.

All-in-all, we like the tools. They have
a quality feel to them that' s hard to de­
scr ibe . Suggested list prices for them
range from $22 .50 to $30 .00 . Certa inly
not the least expen sive on the market , but
not that bad either. And you definitely get
what you pay for. R-E

design not only from the
beginnings of micro­
groove technology but
w ell into the future of the
LPdisc:' - FMGuide
(Canada), June, 1982

"... It may be safe to say
that th is cartridge's excel­
lent track ing ability is
NUMBER ONE in the
w orld . Provides exquisite
and elaborate sound~­

Swing Journal (Japan),
May, 1982

Find out w hy the critics
are so excited : Send for
free fact-fi lied brochure
AL694A.

thus are extremely durable. But what is
even more important is their use of box
joints . Most tools use scissors-type joints
in which the two halves of the tool are
mount ed next to each other on a pivot. In
box joi nts, the two halves of the tool are
still mount ed on a pivot , but one half
passes co mp lete ly through the other.
That great ly increases the cos t of man­
ufactur ing the tool , but offers seve ral im­
por tant advantages. For one thing, the
tool is much more resis tan t to breakage .
In addition, box joint s help eliminate the
jaw misalignment and wobble that almost
all tools suffer after prolonged use . In
other words, those tools should be usable
long after most others must be thro wn

" . . . (The V15 Type V)
is definitely the FINEST
pickup Shure has ever
made, w hich ma kes it
on e of the finest ever
made, period :' - High
Fidelity, July, 1982

" . .. In a wor ld of
a ud ioph i le di scs w ith
demanding tracking
requirements, th e Shure
V15 Type V KEEPSAHEAD
of the times:'-
RichWarren , Chicago
Sun-Times, June 4,1982

"(The V15 Type V)
REDEFI NES its maker as
a pioneer in cartridge

"Our tests show that the
Shure V15 Type V not
only lives up to the
claims made fo r it , but in
v irtua l ly eve ry respect
OUTPERFORMS the best
cartridges w e have pre­
viousl y tested .. . .It is hard
to imagine how the V15
Type V cou ld be
improved significantl y.
It offers the MOST PER-

FORMANCE in th e most
areas, plus the most con­
ven ience and sa fety in
installation and opera­
tion :' - Julian Hirsch,
Stereo Review, June, 1982

$50* U.S. Savings Bond Bonus
with the purchase of a V15 Type V

Phono Cartridg e unt i l
December 31, 1982 .

Shure Brothers Inc., 222 Hartrey Avenue, Evan ston, IL 60204

the tools you use . The quality of those
tools , as well as how appropr iate they are
for the task at hand, often mean the differ­
ence between success and failure. At the
very least, the use of a high-quality tool
can make a job cons iderably easier.

Wi th that in mind , let' s take a look at
one of the nicest lines of hand tools we've
ever used. Those tools , known as the
3000 line , are manufacture d by Ad­
vance d Tool Tec hnology, Inc. (18217
Parth en ia s i . , North ridge , CA 9 1325);
they are not inexpensive , but they are
most certainly worth their price .

What is it that sets those tools apart?
For one thing , they are almost totally
hand-made out of drop-forged stee l and
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TEKTM 500 MODULAR
TEST INSTRUMENTS

TM500:
Now one call

gets it all!
Introducing a direct order line
to the complete line of TM 500
plug-ins and mainframes. That's
right. Just get on the phone to get
your hands on the world's most ac­
cepte d modular general purp ose
test instruments.

One phone call to the Tektronix
National Marketing Center gets you
everyth ing you need. Fast answers
from experts about applications,
product selection and accessories.
Pricing and ordering inform ation.

Now these multipurpose instru­
ments are as easy to order as they
are to interface and use !

TM 500 made configurability
famous. For years electroni c en­
ginee rs have been depending on
TM 500 for performan ce that's to­
tally reliable , totally Tektronix. Create
your own personalized test system

/

CopyrighI1982. Tektronix. Inc . All rights reserved . TFA·313-1

from over 35 different plug-i n in­
struments: DMMs, Counters, Pulse
Generators, Function Generators,
Amplifiers, Osc illators, Power
Supplies, Osc illoscopes , Calibra­
tion Instruments, Special Purpose
Plug-Ins, even Blank Plug-In Kits.

Plus a choice of six mainframes to
house plug-ins: bench, rackmount
and portable versions, each with
built-in powe r supply.

Our new TM 500 Selection Guide
cove rs the full line. Get your co py
plus a co mplete price list by con­
tacting your local Tektronix Sales
Engineer or by ca lling toll free.

Call the Tektronix National
Marketing Center todayl You'll be

talking with
technical per­
sonnel who can
answer your
quest ions, ac­
cept your order

and expedite de livery. Direct orde rs
include ope rating manuals, 15-day
return policy, full Tektronix warranty
and wor ldwide service back-up.

Order toll free:
1-800-426-2200
Extension 12
In Oregon ca ll co llect:
(503) 627-9000 Ext. 12

The Answer
By Any
Measure

COMYITTlOD TO EXCEU£NCE



A P PRODUCTS INCORPORATED

ffi
9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 44060
(216) 354-2101
TWX: 810-425-2250
In Europe . contac t A P PRODUCTS GmbHap '"",""",,,".0-700' "",;, •W.G_,

COMPLETEDIGITAL PROTOTYPING
LAB FOR UNDER $150.

in typewriter fashion (although don' t ex­
pect to be able to touch-type on the tiny
keyboard , of course) as well as a IO-key
numeric pad for rapid data entry. In addi­
tion , the unit offers 18 programmable
key -fun ctions and 18 user-defin able
keys. Cursor movement keys as well as
insert and delete keys simplify progra m
editing. The keyboard can also be used to
input both upper- and lower-case charact­
ers. The unit also has a 24-character 7 X
156 dot-matrix LCD display. That dis­
play can handle upper- and lower-case
alphanumerics, and graphics.

As far as memory goes, the basic unit
has 16K of system ROM (for the monitor ,
BASIC, etc.) and 2.6K of RAM. A single
plug-in slot on the unit is intended for
memory expansion. That slot will accept
a plug-in module with up to 16K of RAM ,
ROM, or a combination of RAM and
ROM . As of this writing , however , only
4K and 8K RAM module s are available
from Radio Shack.

The version of BASIC supported by
this mac hine is rather powerful. It is
called Extended Pocket BASIC and can
handle long, complex arithmetic com­
putat ion and advance d str ing man­
ipulati ons. Among the string handling
feature s are variable length (from I to 80
characters) and two-dimensional array
capabili ty . An important point for those
who already own a Radio Shack PC-] is
that program s written for that computer
can often be run on the newer machine ,
although some minor modifications may
have to be made.

The re is one significant drawback to
that BASIC , however- it lacks both PEEK

and POKE commands . Those are used to
see what's in a specific memory location
and to change contents of a specific mem­
ory location respectively. Thei r absence
prevents the user from taking full advan­
tage of the system as he is left with only
sequential programming capability and
no direct access to the power of the CPU.
Also note that as only cassette-tape mass
storage is currently avai lable , random file
access and handl ing is not possible ; files
must be accesse d sequentially.

One area where this unit does shine is
in its graphics capabil ity. Available as an
accessory is a combinatio n mult i-color
printer and a dual casse tte-tape interface .
Th at unit is supplied with a built-in
rechargeab le battery and an AC adapter/
charger; both can also be used to power
the computer itself. Otherwise, the com­
puter requ ires 4 AA batteries for opera­
tion. Getting back to the printer, it is
ca pa ble of genera ting a lpha nume ric
characters and graphics in red , blue,
gree n, and black. Use of the printer/
interface adds 25 comm ands to the com­
puter' s Extended Pocke t BAS IC; those
comm ands are used to simplify plotting
and for the creation of even complex
graphics. Furthermore, the printer uses

continued on page 80

of pocket computers, including the Radio
Shack (One Tandy Center, Ft. Worth, TX
76102) PC-2. That unit is driven by a
propr ietary eig ht-bit CMOS micropro­
cessor and is quite powerful even in its
most basic configuration . The CPU is
more than capable of handlin g all func­
tions , including the keyboard and display
I/O. In the earlier Radio Shack pocket
computer , two CPU 's were required­
one to handle the actual computation s and
another to handle the BASIC interpreter
and key in.

The com puter it self, without per­
ipherals , weighs about one pound and
measures 11/16 x 711/1 6 X 3% inches. It
feature s a 65-key keyboard that is laid out

ThePOWERACE 102 components with
All-Circuit Evaluatoris just that, leads up to .032"
and at a remarkably low price. dia. Breadboard elements are
And its pulsedetection with mounted on ground planes . . .
memory pluslogic indicators Idea l forhigh-frequency and high-
constitute a built-in logic probe. speed/low noisecircuits.

POWERACE 102 breadboarding • Regulated power supplywith
elements have 1680solderless, 5 VDC @ 1 amp.. 3 logic Indi-
plug-In tie points and will hold up cotors s 2 logic switches. 4
to 1814-pin DIP's. And they also data switches. Clock generator
accept transistors, and discrete • One-shot pulse generator

Call Toll Free 800·321·9668 for the name of the distributor nearest you.
In Ohio. call collect (216) 354-2101.

Check out the restof the POWERACE family:
POWERACE 101
General-purpose model for
prototyplng ail types of cir­
cuits. Var iable 5 to 15 VDC .
POWERACE 103
Triple-output power supply for
prototyplng both linear and
digital circuits. 5 VDC and
± 15VDC.

tors on the market before that, but they
were meant for arithmetic calculations
and couldn' t make use of a true program ­
ming language such as BASIC.

The firs t pocket compute rs we re
offe red by Ra dio Shack an d Sh arp ,
although Panasonic and Quasar were
soon offering their own models. Those
early machines were fairly simple , and
while they could be programmed in BAS­
IC , the version of the language used was
very limited. Also , the early pocket com­
puters were dri ven by relatively slow
four-bit microp rocessors and offered only
limited memory capacity.

Th at also has been changed , however,
with the introduction of a new generation
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Now there's
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HDlOO and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination.You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof
Constructed of double-thick

thermoplastics, the HDlOO series
DMMs resist damage even after
repeated falls . All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are

designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro­
tect the internal electronics of the
HD meters.The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vdc or 1000
Vrms . Current ranges are pro­
tected to 2A/600V with resistance
ranges protected to 600 Vdc. 'fran­
sient protection extends up to 6KV
for 10 microseconds.

More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a

CIRCLE 78 ON FREE INFORMATION CARD

common 9V transis­
tor battery. You can
run in-circuit diode
tests and check con­
tinuity.You even get

a one year warranty.
The 0.25% basic de volt accu­

racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de, With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
(V. S. only).

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

BECKMAN



D I'm here. You're there. I've never
learned that way before. I'm not
sure it will work for me.

Hyou have putoft
Ie · gmore
electronics for any
ofthese reasons,
act now!

D I don't have the time.

D High school was hard for me and
electronics sounds like it may be
hard to learn.

D I can't afford any more education.

D I have a family now.
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~ Read the opposite pageand see how you can getstarted today!
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Find out more !
Today. Now.
There's a card with this ad. Fill it in
and return. If some other ambitious
person has alread y removed it, use the
coupon.

You'll get a copy of CIE's free
school catalog, along with a complete
package of personal home study
information.

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

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists-ClE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you've made all year.

Associate Degree
Now, ClE offers an Associate in

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

"If you're going to learn
electronics, you might as well
learn it right:'
Joh n Cunningham
Senior Techn ical Director

Age Phone (area code), _

Check box for G.!. Bill bulletin on Educational Benefits: 0 Veteran

DYES. . . I want to learn from the specialists in electronics - ClE. Send me my FREE
ClE school catalog .. .including details about the Associate Degree program .. . plus my
FREE package of home stud y information .
Print Name: _

Your FCC License can impress
employers.
For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor . Either way, your License is
government-certified proof of your
know ledge and skills. More than half
of CIE's courses prepare you to pass
this exam. Surveys show that some
800/0 of ClE graduates who take the
exam are successful.

Step-by-step, learning includes
"hands-on' training.
The kind of professional you want to be
needs more than theory . That's why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses tra in you to use
tools of the trade such as a 5MHz
triggered-sweep, solid-state oscilloscope
you build yourself-and use to practice
troubleshooting . Or a Digital Learning
Laboratory to let you apply the digital
theory that's essential today for anyone
who wants to keep pace with electronics
in the eighties.

I 1776 East 17th Street, Cleve land . Ohio 44114

• Acc redited Member Nationa l Home Study Cou nci l

I•• Address Apt. _

•

City _

State Zip, _

••• MAIL TODAY I

r····------• C IE Cleveland Institute
of Electronics. Inc.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?
Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although "big" does not
always mean "best:' it is evidence that
ClE is a strong, successful institution
with the people and resources to help
you succeed.

Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results .
You don't have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12hours of your time a week, two
hours a day. You probably do have the
time.
Electronics sounds like it may be hard
to learn. You already know somet hing
about electronics or you wouldn't be
reading this . Now, build on that. CIE
Auto-Programmed @ Lessons help you
learn. Topics are presented in simple,
logical sequence . All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you . You can learn .
You can't afford any more education.
Actually, you can't afford NOT to
gain the skills that can put you ahead of
the others . You know what inflation is
doing to you now. Educati on- learning
a skill-is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, ClE will lend you funds on
a monthly payment plan .
You have a family now. All the more
reason why you have the responsibi lity
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
a rewarding career choice. CIE can help
you to get started on that career.
You're there. We're here. How does
eIE help you learn? First, we want you
to succeed: You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When ClE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how ClE helps you learn.
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REDUCE SHOCK HAZARD. NEW, VARI4BLE
ISOLATION TRANSFORMER, ONLY $157.75
Here's extra safety for personnel­
protecti on for equipment. Absolutely
necessary for serv ic ing or testing any
transformerl ees eq uiprnen t-·· indu stry
lab, schoo l or fie ld.

New WP-29 ISO-V-AC lets yo u set
isola ted outpu t vo ltage to pre cise

value you need. Monitor either
isolated output or direct input
vo ltage on panel meter. It's the most
vo reati lo isolation transformer yo u
can buy!

Two isolated outputs: polarized
standard two-wire socket and banana

jacks (so isolated AC may be applied
directly to circuit points). Completely
portable. Thermal overload prote cti on
of transformer and output protected
by 2-amp . circuit breaker. Output
leads supplied.

WT-540B
For safety.

Detects AC leakage in
app liances and equipment.

Calibrated at 0.5
and 0.75 mA.

$39.75

AC Leakage Tester

WP-28 Porta-Isotap
150 VA isolated, 500 VA
direct. Outp ut 105-130V.
TV adapate rs supplied .

Carry ing strap.

$65.00

WP-27A Isotap II
400 VA isolated only.

Outputs 25 to 150V AC
in 5V steps.

$89.95

,----------- VIZ RELIABILITY. - - - - - - - - - --,
VIZ is a 50 year - old com pany . Our inst ruments are fu lly warranted,

parts and labor, for a year. All units tested to NBS standards.
We offe r service and parts availabil ity for a min imum of ten years.

Over 15 repa ir depots in U.S.A.

WP-26A Isot ap
400 VA isolated,

500 VA di rect. Outputs
at 105.1 20 and 135 v.

$85.00

VIZ Isot ap® isolation transformers

Want full techn ical deta ils and a de monstrat ion? Call toll -f ree, 1-800-523-3696, for the VIZ d istr ibutor near you .

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.

VIZ Mfg. Co., 335 E. Price St., Phi lade lphia, PA 19144
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FIG. 1-SHORTING PLUGS inserted in jacks (shown at top) determine whether a logic-high, logic-low,
or pulse is applied to each Ie pin .

cove r that there are only seven Ie s in the
whole unit! They are all standard, low­
cost parts, which makes them easy to
find . In addition, this is probably one of
the first projec ts you've seen that uses a
VMOS power FET. It does a superior job
in the pulse-generator section, and allows
pulses to swing the full five-volt range.
The display electronics mount on a sepa­
rate PC board, and simply plug into the
panel-board , further simplify ing con­
struction.

How it works
The Programm a III owes its unique

feature s to some clever applications of
standard JC' s. Let' s look at the circuit
before starting construction.

The device is built on two PC boards,
which we' ll call the panel board and the
display board. The larger board, which
contains the IC test-socket and the jacks,
is the panel board; the smaller board ,
which contains the LED's and Ie s, is the
displ ay board . Be sure to keep those dis­
tinction s in mind as you read the circuit
theory and assemble the project.

Display board
Thi s is the smaller board , but since it

contains the active circuitry, it will be
discussed first. Refer to Fig. I , and the
schematic in Fig. 2, for details as you read
about it. The display board contains a
power supply, pulse generator, and a set
of comparators. Figure I shows that cir­
cuitry in its basic form, but note that the
IC socket, jacks, and switches are all on
the panel board . You'll be surprised to
di sco ver that the displ ay-b oard isn't
much more compl icated than its block
diagram!

The power supply is simple, but has a
clever twist. The IC tester may be pow­
ered by an unregulated 12-1 8-volts-DC
source . Th at voltage run s the com­
parators and an IC audio amplifier , IC6.
Now you may be wondering what a power
amplifier is doing in a power supply­
especially since nothing is connected to
its input ! But that IC has what the manu­
facturer calls a "self-centering output
stage ." That means it will effectively di­
vide the power supply voltage by two ,
providing the LED' s with the proper volt­
age . That neat little problem-solver re­
places two power transistors and an op­
amp, reducing the parts count. . .and cost.

Power for a standard five-volt regula­
tor , ICS, is supplied through a resistor.
The IC supplies regulated power for the
pulse-generator circuit and for the IC be­
ing tested . Since it is possible to short the

Cf) five-volt supply with a bad IC, or by
~ misusing the tester , overload protection is
o built in; that' s the job of the series resis­
g: tor. You can draw up to 100 mA without
&l affecting the five-volt power , but exceed
cd that by much and the output voltage drops
o quickly. That voltage drop protects the
o unit from damage by overloads and the
<ta: OVERLOAD LED lights up to indicate that
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there' s a problem.
Finally , the five-volt output is tapped

to provide two reference voltages; those
drive the comparators, which will be dis­
cussed shortly . The voltages correspond
to the thresholds for TTL (0 .8 volt) and
CMOS (2.0 volts) devices. We want to
know when the outputs from the IC being
tested go above or below those values; if
they don't, the part is defective.

The pulse-generator circuit is simple,
and also a bit unu sual. Refer to the
schematic for details. It consists of NAND

gates IC7-a and IC7-b , and Q I. The gates
a r e wi re d as a " bo u nce less
pushbutton " - a circuit that generates a
single pulse each time the PULSE button is
pressed . That' s necessary because switch
bounce can cause many pulses when the
switch is pressed , and that makes check­
ing flip-flop s, counters, and registers im­
possible !The output from one of the gates
swi tches a new de vice -ty pe ca lled a
VMOS power FET , which features high
input- impe da nce and hig h output­
current. It is used to advantage in the
circuit because it can bring the pulse line
to within a few millivolts of ground. That
insures more reliable switching of the IC
under test , as conventional transistors
may come as only close as 0.6 volt of
ground.

The comparator circuit is as simple as
the block diagram makes it out to be . It
contains sixtee n op-amp comparators,
and each is drive n by an IC test-socke t
pin . Type LM324's-with four com­
parators in each IC-are used , so the cir­
cuitry is contained in just four packages.
The VREF input goes to all comparators .

PARTS LIST-DISPLAY BOARD

All res istors % watt, 5%, unless
otherwise noted
R1 , R2- 10,000 ohms
R3--470 ohms
R4-R19-100,000 ohms
R2G-R35, R4D-1 000 ohms
R36--68 ohms, 1 watt
R37-8200 ohms
R38-3300 ohms
R39-2200 ohms

Capacitors
C1-1000 fLF, 25 vo lts, ax ial-lead

electrolyic
C2-C7-Q.1 fLF, 25 volts, ceramic disc

Semiconductors
IC1-IC4-LM324N quad op-amp
lC5-MC7805 5-volt regulator
IC6--LM380N audio amplifier (14-pin

package)
IC7- CM011 quad CMOS NAND gate
Q1 -VN10KM (Siliconix) VMOS power
FET (Radio Shack 276-2070)
LED1-LED16--tri-color LED (see text)
S01-16-pin IC socket

Miscellaneous: PC boards, 14-pin Ie
socket, solder, etc.

The foll owing is available from Technico
Services, PO Box 20HC,Orangehurst, Ful­
lerton, CA 92633: set of two etched &
drilled PC boards (IC-1), $30.00, Availab le
from ABC Electronics , 2033 W. La Habra
Boulevard, La Habra, CA 90631 is a set of
all parts, exc luding PC boards (IC-1P),
$85.00. CA residents please add sales tax;
foreign orders please add $3.00 for post­
age & handling.



That voltage is equal to the IC threshold­
voltage , and comes fro m resis tors con­
nected across the five-volt power supply .

In operation, the co mparators compare
the voltages on the IC pins to VREF . If the
IC-pi n voltage is greater, the output of the
comparator will snap high . Th at connec ts
the LED (through a current-limiting resis­
tor) to + 15 volts , causing the red diode in
the package to glow . On the other hand , if
the IC-pin voltage is less than VREF, the
com para tor output snaps to ground, caus­
ing the gree n diode in the package to
glow . Just think of the compara tor output
as an SPOT swi tch; all it does is to switch
one side of the LED to ground , or to + 15
volts. The other side of the LED stays at
7 .5 volts . If the IC pin is pulsed rapidly,
the two diodes in the LED package will
turn on and off in turn and the colors blend
to form yellow . A simple , but neat and
elega nt way to indic ate logic levels , don't
you think?

Panel board
The pane l-board circ uitry is res tric ted

to ju st a few co mponents . They include a
switching matrix made up out of jacks ,
and a few switches . The arrangemen t for
pin I is shown in Fig . I . The wiring for
the other pins from the IC socket are ar­
ranged in the same ma nner, with jacks
from the HIGH, PULSE, and LOW lines con­
necting to it. Although it looks like quite a
bit of wiring, the PC board simplifies
thin gs considerably. Furthermore, the
connections to the disp lay boa rd are made
using ju st two connectors . Th at makes
cons truc tion, tes ting, and troubleshoot­
ing simple.

Assembly
We' ll asse mble the display board first.

It isn ' t difficult. but it is important to
follow instruc tions . The LED 's, for ex­
ample, must be installed last . They mount
a fixe d distance off the display board , and

if you install them incorrec tly, you won' t
be able to install the panel board! If you
follow the directions , there should be no
prob lem with asse mbly .

The first step is to obtain the parts.
Since the disp lay board is double sided,
and tough to make , you may want to buy
it from the source in the Parts List. Of
course you may make your own using the
artwork prov ided in Figs . 3 and 4 . (The
same goes for the panel board , which will
be show n in the next part of this art icle.)

The Ie' s should be no problem, but be
sure to use first -qua lity part s. If you
scro unge the Ie's fro m the junkbox, be
sure to test them in an active circuit to
make sure they are goo d. It's embarassing
to build an IC checker and discover it
won ' t work due to a bad IC ! Actually,
since the Ie' s this project uses are so
inexpensive , I can ' t imagine why you
wouldn' t use fac tory -fres h Ie' s anyway.
The extra cos t of new parts is a lot less

FIG. 2-VMOS POWER FET, 01, permits test voltages to approach idea l TTL or CMOS logic levels.
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FIG.3-THIS SIDE OF Ie TESTER's dis play board is the one on whic h most components are mounted.
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FIG. 4-"FOIL-SIDE" of displ ay board. Note that , while board Is doub le-sided, holes need not be
plated-through.
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bother than troubleshooting later on .
The LED' s are important , too. There

are several types of tri-color LED' s on the
market. The Programma III uses the kind
with the two diodes in parallel , and as a
result, the package has two leads. An­
other type of tri-color LED has the diodes
in series , and the package has three leads.
Stay away from that one ; you want the
two-leaded device . If you want to save
money , you can substitute standard red
LED' s for the ones called for . The display
won' t look as elegant, because logic-low
states won' t be indicated, but you' ll still
get the information you need , and that' s
what counts.

Keep those tips in mind when shopping
for part s. Since it is important to contro l
costs today , keep them low by reading the
ads in this magazine, comparing prices ,
and then buying from the best suppliers .

Once you have the boards and parts ,

it 's time to get started. Refer to Figs. 5
and 6 for details for this phase of con­
struction. Study Fig. 5 for a moment , and
orient your board so it faces the same
way . Note that the parts-placement di­
agrams show the board from the side
on which the components are mounted
but that the foil pattern you see in the
d iagrams is on the other side of the
board . Now you are all set to install the
parts, which consist of IC' s, jumpers,
resistors, and capacitors. The LED 's­
LEDI-LEDI6-and the wires to SOl
won' t be installed yet; don' t rush and put
them in first!

Begin with the IC' s and insert an
LM324 at ICI . Normally I would recom­
mend using sockets for the IC' s, but since
the some of the IC pins have to be sol­
dered on both sides of the board , it' s
better to solder the IC's directly to the
board . Use gentle heat , and don 't cook

anything. Press the IC in place with your
fingers, then flip the board over and sol­
der all 14 leads to the foil. Then return to
the component side of the board and care­
fully solder pins 2,5,6,9, 19 and 13 to
the foil. Use solder spar ingly, and watch
out for shorts. If you accidently create a
solder bridge between two terminal s, heat
it , and push away the solder with a tooth­
pick or X-ACTO knife .

Continue by installing another LM324
at the IC2 position. Solder it in as you did
with the first Ie. After that , install two
more LM324 ' s at the IC3 and IC4 posi­
tio ns . When you're do ne, check for
missed connections and shorts, and cor­
rect any errors before going farther.

Moving to the left of the board , install
an LM380 at IC6. (You may use a socket
for this device, if you like.) Orient it as
shown in Fig . 5 and solder the pins to the
foil on the reverse side of the board . Move
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FIG.5-PARTS PLACEMENT on " component-side" of display board. Note thatfoil pattern shown is on
side of board opposite the one on which components are mounted.

to the right of the board and install a
C040 11at IC7. Press it in place with your
finger, then tum the board over and solder
the pins to the foil. Flip back to the
compo nent-side of the board and careful­
ly solder pins 1, 6 , and 8 to the foil on that
side of the board . Be careful not to bridge
pin 6 and pin 7; they are close together
because of the foil trace nearby. That
takes care of the Ie's. Check your work
again for shorts and errors, fix any pro­
blems, and you can continue.

There are three jumpers, and they come
next. The y are by ICI , IC2, and IC3, as
indicated in Fig. 5. You can make the
jumpers from short piece s of hookup
wire, or short lengths of resistor lead .
Install the first jumper to the left of IC I
and solder the leads to the foil on the other
side of the board . Move across IC2 , and
install another jumper to the left of IC3.
Position it so that it can' t touch the foil
that runs nearby- in fact, you should slip

a piece of insulated tubing over the ju­
mper if you used bare wire . Move to pin I
of IC3, and install the third jumper. Note
that it runs between the two IC' s, and
parallel to them .

The resistors come next. Note that
these are all IK units except for R3 (470
ohms), which is off in a corner by itself
and which should be installed first. Solder
its leads to the foil on the other side of the
board. Move to the left of the LM324 's
and start installing the IK resistors-note
that there are 16 of them- as shown in
Fig. 5 . Then tum the board over and sol­
der the leads to the foil. Be sure to clip off
the excess lead lengths.

Now for the capac itors . Note that they
are all of the same value-O. I,uF. Either
ceramic disc or Mylar types may be used.
Starting at the far left of the board , install
O. I ,uF discs at C2, C5, and C4 . Solder
the leads on the other side of the board,
and clip off the excess . Position the capa-

citor bodies so that they stand straight up.
Then move along the bottom of the board ,
and install C3 . Press its body flat against
the board before soldering the leads; we
don't want this part to stand up in the air.
Clip off the excess leads, and you are
finished with the capacitors.

For the time being, the last part to be
installed on the component side of the
board is QI , the VMOS power FET. It
goes in the bottom right comer, next to
the 470-ohm resistor. Install the device as
shown, with the flat in the case pointing
toward the right edge of the board. Solder
the leads on the other side of the board ,
and clip off the excess . That completes
the component installation on this side of
the board for now, though we still have to
install the LED' s and wire SOl.

Next time we'll complete the display
board and wire it to the panel board. We 'll
also finish up construction and put the IC
tester into operation. R-E

~ .. ~
• • .t::J •

FIG.6-PARTS PLACEMENT on " foil-side" of display board . Resistor R2 (at right) is so ldered to pads
on oppo site sides of board.
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YOU'RE I N A CR OW D ED RESTAURANT ,

there's talk and laughter all around you ,
when suddenly a BEEP, BEEP, BEEP
fill s the room . The roar subsides as
curiou s head s turn to find the source .
" Mr. Jones," says a disembodied voice ,
"p lease call your office. "

As Mr. Jone s gets up and head s toward
a phone, the talk at your table turns to the
merit s of pocket pagers-beepers, as they
are sometimes called . You start to add
your opinion , when you stop short . What
exac tly is a pager, anyw ay?

If you look abo ut you, you're sure to
spot them-e-carried by doctors, sale speo ­
ple , maintenance crews, computer tech­
nician s, and others . Even your favor ite
TV crime-fighter may " pack" a pager on
occas ion . Let' s examine how pagers
work .

Basically, a pager is an FM receiver
with a tone decoder and audio amplifier.
In order to activate or set off a pager,
some additional equipment is needed : a
transmitter to signal the pager , a con ­
troller to turn on the transmitt er and en­
code the signaling information , and a
means for input to the tran smitter. Before
we discuss paging equipment. let' s take a

Pocket pagers keep you from
missing important calls, even
when you 're miles away from
your phone. Here 's a look at
how pagers and paging sys­
tems operate.

PETE DeHAAN

fast look at the radio freq uencies used by
paging services .

Frequencies used
Th e FCC (Federal Co mmunica tions

Co m m iss io n) pe rm its pagin g within
seve ral band s of frequencies in the RF
spectrum . Th ose band s. how ever. are
used for other purp oses in addition to

paging . The bands are divided and allo­
cated by the FCC for such diverse func­
tions as pub lic safety , industrial com ­
munications, land transportation , public
radio , etc .

One group of frequencies where paging
is permitted is in the VHF (Very High
Frequency) range and is commonly re­
ferred to as " low band ;" it covers 30 to
50 MHz. Also in the VHF area is the
" high band ," with a range of 147 to 175
MH z. Farther up the frequency spectrum
are the UHF (Ultra High F requency) band
segments alloca ted for for paging: 406 to
420 MH z, 450 to 512 MHz, and areas in
the SOO-MHz band . Also being consid­
ered for pag ing are frequencies in the
900 -MHz range . Agai n, those bands are
not used exclusively for paging; man y
other types of transmi ssion s are FCC­
authorized for those frequencies .

As you can eas ily see , there are man y
frequencies that can be used for pagin g,
and there are a numb er of different paging
sys tems as well. The y range from private
business in-house sys tems to the offer­
ings of RCC' s (Radio Common Carriers),
which are available to the public . Even
though private users (indu stry . business .



FIG. 1-RECEIVER USES TWO IF-STAGES (17.9 MHz and 35 kHz) to step signal down to a frequency
where it can easily be lim ited and demodulated.

FIG. 2-TWO-TONE DECODER uses two sharply tuned bandpass filters to isolate tones requ ired to
activate pager. First stage of audio amplif ier is not ~eyed unless tones are successfully decoded.
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Decoder operation
The deco der, show n in block for m in

Fig . 2, must check for a series of rece ived
and demodulated audio tones . Each pager
in a syste m will respo nd to one , and only
one, specific group of tones. Not only
does the deco der check for a part icular
ser ies of tones, but it also looks for them
to appear in a specific sequence .

Since the audio recovered from the FM
signal is low in level , it must be amplified
befo re being fed to the decoder filters and
the audio amp lifier. If the pager is in its
norm al (STANDBY or RES ET) mode , it is
wai ting for the audio tones that will en­
able it and cause it to . 'so und off'." In the
case of the decoder show n in Fig . 2, only
two tones are needed to make it deco de
successfully.

In the RESET mode all of the audio
(tones and speech) may be present at the
inputs of both the audio amp lifier and the
two filters. The filters , which are highl y

the two input frequencies. The res ult is
four signa ls at the mixer' s output; one is
the or iginal input signal, ano ther the
local-oscillator signal, and the others the
sum and the difference of those two .

Both the sum and the .diffe rence signa ls
con tain the same mod ulation information
as the orig inal signal, but it is only the
17 .5-M Hz differe nce signa l th at is
needed for the convers ion process . (The
signal is converted to a lower frequ ency
because it is easier to work with there than
at a higher one.) A crystal filter is used in
a bandpass config uration to attenuate the
three unneeded signals and pass the mod­
ulated 17.9-MHz difference-signal. That
leaves a signal having a lower frequency ,
with the orig inal modulation intact, and
accomplishes the first (or high ) co nver­
sion of the dual-convers ion process.

The difference-frequency of 17 .9 MHz
IS referred to as the firs t intermediate­
freq uency (first IF). The signal is then
further amplified by the first- IF amplifier
and filtered a seco nd time to furth er im­
prove IF selec tivity (the rejection of the
three unwanted signals) .

The conversion process is then per­
formed a secon d time . That step is re­
ferred to as low conversion . The ampli­
fied and filtered first-IF signal is fed to the
secon d mixe r, along with the output of the
crystal-contro lled seco nd oscillator. The
seco nd mixer produces a difference fre­
quency of 35 kHz, which is amplified and
fed to the limiter. That stage limits the
amplitude of the signal to a constant level ,
as requ ired by the detector. The detector
removes the 35-k Hz seco nd-IF carrier ,
recover ing from it the modulated audio .
The recovered audio is then passe d on to
the decoder and audio-amplifier circuit­
ry. The process of recovering the audio
from the modulated seco nd-IF signal is
ca lled demodulation .

!dual-conversion FM receiver. It must not
only be very sensi tive, to provide wide ­
range coverage, but must also be highly
selec tive to reject unwanted and interfer­
ing signals .

Figure I shows a block diagram of a
typical pager. When a signal arr ives at the
pager's anten na. it is coupled to the input
of the RF amp lifier. The RF amplifier
must have a high gain-fac tor because, .at
times. the RF signal level at its input may
be only slight ly higher than the noise
level. The RF amp lifier will amplify both
the wanted and unwanted signa ls: howev­
er that stage' s high gain will grea tly in­
crease the difference betwee n them . The '
relatio nship of the two signals within the
receiver is referred to as its signal-to­
noise rat io , and is an indica tion of the
'receiver' s sensitivity. The output of the
iRF amp lifier is fed to a stage called the
first mixer.

Also fed to the first mixer is the output
of the first local oscillator . Its frequency
is established by a crystal, and is 17.9
MHz lower than the frequency the rece iv­
er is tuned to (also crys tal-contro lled).
The pur pose of the mixer is to com bine

etc .) are permitted to own their own pag­
ing sys tems , they often choose not to . The
reason is that they must file for, and be

. granted, a license by the FCC. They mus t
also purc hase and ma intain their own
equipment. Since that is both expensive
and time consumi ng, many pote nt ial pri­
vate users have. instead, sought the ser­
vices of a local RCC. In that case , the user
generally pays a fixed monthly rate to the
RCC , which is , in turn , respo nsible for all
equipmen t and lice nsing. For that and
other reasons, independ ent RCCs across
the country serve abo ut 85% of the paging
market. The most common freq uencies of
the RCCs are two VHF hi gh-band
frequencies referred to by the industry as
P-5 and P-6-1 52.24 and 158.7 MHz,
respectively.

Beca use of its widespread use, we will
concentra te on the RCC format and exam­
ine the operation of a typical VHF high­
band pager.

The pager receiver
As stated earlier . a pager is simply an

FM receiver with a tone decoder and au­
dio amp lifier. The receiver por tion is a
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FIG. 3-SEQUENCE OF EVENTS involved in making a page as they occur at (a) telephone, (b)
transmitter, and (e) pager.
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inefficie ncies . Many firms have found
that pagers save time-and, therefore ,
mon ey amo unting to many times the
monthl y pager-rental fee. I' m sure you' ll
agree that an investment with that kind of
return is rare today.

One shortcoming of pagers is their re­
latively short range-typically IS to 25
miles. Range can vary with transmitter
power , terr ain , and atmospheric con­
ditions, and is sometimes related to the
number of times the pager has been drop­
ped! Pages may be diffic ult to receive in
some rural areas. To reduce the prob lem,
many RCC' s are, or soon will be, sim­
ul castin g their pages from severa l
strateg ically placed transmitters . That
naturall y increases a device ' s useful
range .

For instance . many RCC' s in the state
of Michigan and from nearby areas have
devised an inexpe nsive manual wide-area
paging system. While the details are too
involved to go into here, you can now
have a pager in Michigan that will be
useful and effective over most of the
state .

Finally, a prelim inary agreement has
been reached to form a national radio­
paging system using geosynchronous sat­
ellite s. The participating companies are
National Public Radio and Mobile Com­
munications Corp oration of America .
Under the proposed system, users would
phone pages into their local paging com­
panies as usual. Those companies would
then relay the pages to National Public
Radio' s Washington D.e. control center.
From there , they would be uplinked to
Westar IV and downlinked to the appro­
priate ground stat ion. The ground station
would then relay the page to the appropri­
ate local paging comp any which trans­
mits it in the usual manner. R-E
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associated with the number dialed . That
inform ation is found within milliseconds
and the paging controller turns on the
transmitter. It also generates the proper
tones. which it sends to the transmitter.
The transmitter modulates its RF carrier
with those tones, transmitting the page­
signal.

If the pager is within range of the
transmitter, it decodes the signal and
emits an alert tone . At the same time , the
paging controller "answers " the line and
return s to the calling party a short beep
tone, which is a signal to the caller to
begin speaking . The length of his mes­
sage can vary from system to system, but
is usually about ten second s. Although
that seems short, it is really quite adequ­
ate to repeat a short message or phone
number two or three times. It is just a
matter of seconds from the time a number
is dialed until the pager user receives a
message .

Some pagers-the tone-alert models­
are not able to handle voice messages;
instead , they merely beep . With that type
of system, the caller hears a beep tone that
indicates that the page has been pro­
cessed, and then receive s an interrupted
busy tone .

Pros and cons
A pager can be a great time and money

saver to its user. A page can prevent a
wasted trip , or ask the user to make an
extra stop before return ing home or to the
office . It is also invaluable to someone
who may be away from the office when an
important customer, or a patient needing
immediate attention, calls.-

In these days of economic downtu rn,
pagers are enjoying an increase in pop­
ularity . Businesses have been forced to
cut costs and to search out and eliminate

selective bandpass arrangements , will not
pass any speech, since they require steady
tones at the freq uencies to which they are
tuned in order to produce an output from
the decoder.

The first stage of the audio-amplifier
IC is norma lly off. When a tone matching
the frequency of the "A" filter is re­
ceived, that fi lter passes the signal to the
decoder. The decoder is then enabled . If
the proper "8" tone follows , the " 8 "
filter will pass it on the decoder. The
deco der will recog nize the " match" and
will produce an "alert " signal that is fed
to the last amplifier-stage of the audio Ie.
That amplifier, which is always on, will
drive the speaker, and the familiar' 'beep ,
beep, beep" will be heard . Once the alert
has sounded, the CON TROL line enables
the first section of the audio-ampl ifier IC
and the voice message is received . When
the call er has fini shed spea king , the
amplifier is reset to mute the speaker. The
pager is then back in the RESET or ST AND­

BY mode, awati ng another page .
Some pagers, known as tone-alert pag­

ers, do not have the capability of handl ing
a voice message . They merely output an
alert tone that informs the user to call
some pre-arranged number, such as his
office , answe ring serv ice, home, etc. The
tone- alert pager circuitry is similar to that
of the tone-plus-voice model , but the au­
dio ampli fier is configured differently to
handle only an alert tone and there is no
provision for processing a voice signal.

A secon d decoding method , the five ­
to ile forma t, uses five distinct audio tones
transmitted as a rapid pulse-train. There,
the decoding process can be compared to
the two-tone format, though the circuits
are much more complex . There are two
advantages to the five-tone format. The
first is that there are more than a million
unique encode /de code combinations.
The other is that the decodin g information
can be transmitted in approx imately half a
second . while the two-tone format re­
quires up to four seconds . That adds up to
quite a time saving for systems that are
heavily used .

The paging process
Now that we know what' s inside a pag­

er, let' s see how paging works . Refer to
Fig. 3 as we discuss just what is involved
in the paging progress .

In most cases RCC customers can
reach a pager on a direct-dial basi s
(although sometimes a dispatcher must be
called ; he will, in turn . manually process
the paging). A person wishing to page
someone merely has to dial a telephone
number; each pager is assigned its own,
along with the unique set of audio tones
required to activate it.

The phone call is channeled through
the phone company's central office and
then on to the RCC's paging-control
equipment. The controller searches its
memory for the frequencies of the audio
tones requi red to activa te the pager
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LOW-BAND
CONVERTER
There's a world of interesting
activity on the frequencies below the
AM broadcast-band. Here's a description
of what happens down there, and instructions
for building a converter for your receiver so you
can listen in. STAN GIBILISCO

TABLE 1

T HOSE OF U S WHO H A V E SHORTWAVE

co mmunica tio ns recei vers have heard,
and are famili ar with , the range of the
radio spectrum between 535 kHz and 30
MHz; that is the ex tent of coverage of
most of tod ay ' s sho rtwave receivers .
Some rece ivers have a " Iongwave" band
with a low-frequ enc y limit of around 200
kHz. Th ere aren' t many receivers that
operate lower than that; the ones that do
are rather expe nsive . Thi s article is con­
cerned with the rel atively-little-known
part of the electro mag netic spec trum be­
low the standard AM broadcast-b and. In
particu lar, we will be lookin g at the VLF
(Very-Low-Frequency) and LF (Low­
Fequency) bands, ranging from 3 to 300
kHz. (The VLF band extend s from 3 to 30
kHz, and the LF band from 30 to 300
kHz.)

It is not difficult or expensive to receive
signals in those frequency ranges . A sim­
ple conve rter can be built fro m easy -to­
find parts for a moderate price , allowi ng
VLF and LF recepti on with a shortwave
communications receiver .

What's below the broadcast band?
There is plent y of activity below 535

kHz , all the way down to 10 kH z in the
VLF spec trum . Table I shows the fre­
quenc y allocations below 535 kHz on a
worldwi de basis. Below 10 kHz. there are
no allocatio ns-those freque nc ies are
considered essentially use less . for rea­
sons we will disc uss later.

Espec ially toward the lower part of the
LF band (below 150 kHz), and throu gh­
out the VLF band , voice-modulated sig­
nals will not be found. Such transmis­
sions require too much band width to be
used in a part ofthe spectrum where band -

Frequency-kHz
Below 10.00
10.00-14.00

14.00-19.95
19.95-20.05
20.05 70.00
70.00-90.00

90.00-110.0

110.0-130.0

130.0-160.0
155.0-281.0

160.0-200.0
200.0-285.0

285.0-325.0

325.0-405.0

405.0-415.0

415.0-490.0
490.0-510.0

510.0-525.0

525.0-535.0

,

Service
Not allocated
Radio location, radio
navigation
Fixed, maritime mobile
Standard frequency
Fixed, maritime mobile
Fixed, maritime mobile,
maritime radio naviga­
tion, radio location
Fixed, radio navigation,
maritime mobile
Fixed, maritime mobile,
maritime radio naviga­
tion, radio location
Fixed, maritime mobile
Broadcasting (Europe,
N. Africa, and Middle
East)
Fixed
Aeronautical radio
navigation, aeronautical
mobile
Maritime radio naviga­
tion, aeronautical radio
navigation
Aeronautical radio
navigation, aeronautical
mobile
Maritime radio naviga­
tion, aeronautical radio
navigation, aeronautical
mobile
Maritime mobile
Mobile (distress and
calling)
Mobile, aeronautical
radio navigation
Mobile, broadcasting,
aeronautical radio
navigation

width conservation is extremely impor­
tant. An AM signal takes up at least 6
kl-lz, and the whole VLF band is only 27
kHz wide! An AM signal at 15 kHz would
have to be at least 40 percent as wide as its
carrier frequ enc y! Because of those fac­
tors , all signals in that frequency range
are modulated by mean s of narrow­
band width techn iqu es , suc h as CW
(Mo rse code) or frequency-shift teletype .

Propagation below 535 kHz
Radio signals at VLF and LF travel by

three basic long-distance modes: surface ­
wave , sky -w ave, and wave guide pro­
pagation . Particularly below about 100
kHz , the characteri stics of radio- signal
travel are alien to the shor t-wave listener;
there is no rapid fading , backscatter , or
se lec tive dis tortion such as commonly
occurs at high frequencies .

Surface waves
At VLF and LF , radio signa ls ca n

travel along the surface of the Earth for
grea t distances, without relying on the
ionoshpere for prop agat ion . Th is mode of
propagation (sometimes mistakenly re­
ferred to as 'ground-wave ' propagation)
gets better and better as the frequency
decreases. At 535 kHz . surface wave s can
be heard out to distances of 200 to 300
miles when conditions are good. But.
since the Earth is a poor con duc tor at that
frequenc y , and the return circuit fo r
surface-wave travel is the Earth. the use­
ful range is limited . Most of the energy
get s used to heat up the ground .

As the frequ ency decreases , the gro und
becomes a better and better conductor. At
frequencies around 100 kHz, it is not un­
usual to hear surface-wave signals fro m
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FIG. 1- " 0, " " E," and " F" LAYERS of the ionosphere assist in LF and VLF propagation. Typical
daytime configuration is shown ina ; " 0" layer disappears at night (b ).

FIG. 2-COMPONENTS USED IN LOW-BAND CONVERTER are readily available. Crystal may be
ordered from companies advertising at back of magazine.

Since all waveguides have a high-pass
frequency respo nse, there is a lower limit
on the frequencies that can be used for
lo ng- d is t a nce p rop agati on . If th e
wave length is too grea t, the Earth-to-D­
layer waveguide will be too small to sup­
port propagation. The frequency at which
attenuation begins to increase rapidly is
about 10 kHz. Below that, especially dur­
ing the daylight hours, the waveguide
effect is of little use for long-distance
communications. So severe is the loss , in
fact , that frequencies below 10 kHz are
not allocated for communications .

high-just two or three wave lengths .)
That gives rise to a daytime condition
where VLF energy travel s within the
chamber between the Earth and the D
layer as if that space were a waveguide
transmission-line .

W avegui de pr op agat io n is an ex­
tremely reliable means of com munication
at VLF. with no fading or " dead zones ."
Waveguide propagation is best during
daylight hours , since the D layer dis­
appears at night, leaving only the E and F
layers, which are too far above the Earth
to serve as good waveguide reflectors .

Sky waves
All radio waves having frequencies be­

low 535 kHz are dramatically affec ted by
the earth ' s upper atmosphere. There are
three layers of ionized gases high above
the surface of our planet; those regions are
ca lled the D. E. and F layers. Figure I
shows the arrange ment of those layers
duri ng the day and at night. Typical alti­
tudes in miles are shown .

The D layer. at a height of 37 to 57
miles. returns VLF signals to the Earth
durin g the daytime . but absorbs energy at
higher frequencies . At night. that layer
disappears , and the E and F layers are
responsible for VLF and LF sky-wave
pro pagation . The E layer varies in altitude
from about 62 to 71 miles and the F layer
may be anyw here between about 130 and
261 miles up. The F layer is genera lly
higher at night than dur ing the day.

VLF and LF energy is almost totally
reflected by the ionosphe re , and hardly
any of it esca pes into space ; furthermore,
no VLF or LF signals from outer space
can penetrate to the Earth ' s surface. That
crea tes a " trap" for such energy, and
in sur e s that over-the- hori zon co m­
munication is always possible .

Sky-wave and surface -wave modes,
acting together, don 't always reinforce
each other. If. at a certain distance from
the transmitting stat ion, the surface-wave
and sky-wave signals are equally strong
but opposite in phase, they will cancel
each other , and no signal will be heard.
That effect becomes more common as the
frequ ency increases.

Also , as frequency increases, the D
layer gets more and more abso rptive.
That reduces the effectiveness of sky­
wave communications dur ing the day­
light hours. But the D layer disappears at
night. and that is why we usually hear LF
stations from farther awa y at night. The
same effec t occurs throu ghout the AM
broadcast band , and no doubt you have
observed the difference between dayti me
and nighttime propagation there .

Waveguide effec t
Th e ion osph eric D layer and th e

Earth 's surface both form almost perfect
reflectors of VLF energy . At VLF , the
waves are so long that the distance be­
tween the ground and the D layer is only a
few wave lengths . (For example. a 10­
kHz signa l has a wavelength of 18.6
miles , but the D layer is 37 to 57 miles

more than a thousand miles away . In the
VLF range . surface propagat ion co m­
bines with ionospher ic propagation to al­
low worl dwid e co mmu nications . pro­
vided that huge antennas and high-power
transmitters are used .

Since the ionosphere plays no role in
surface -wave propagation . VLF and LF
communicatio ns may someday prove
useful on planets with no ionosphere to
support other modes of over -the-horizon
links.
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FIG. 3-COMPONENT PLACEMENT is not critical. Letters and numbe rs at edge of board simpl ify
design work.

Methods of reception
Building a complete, self-contained,

receiver that covers 10 to 535 kHz is not
easy . The top frequency is more than fifty
times grea ter than the low one ; that' s
equivalent (in term s of percent ) to the
ra nge f ro m the midd le of th e AM
bro adcast-band to TV channel 2! The
only practi cal way in which you can
obtain reception over such a wide band is
to build a con verter for an existing high­
frequency recei ver.

The converter d e scrib ed her e
" moves" the 10-to-535-kHz band to the
3.51O-toA.035-MHz range for reception
on shortwave recei ver s . Th at output
range was selected so as to be compatible
with amateur-band equipment. The con­
verter' s output falls nicely into the 80­
meter ham band (3 .5-4 .0 MHz) .

What kind of receiver should you use?
It must have a BFa (Beat- Frequency
Oscillator) . It should be frequency-stable
(as drift -free as possible) and have good
selectivity . A ham receiver is ideal , es­
pecially if it has a narrow-bandwidth filter
for CW reception . It also helps to have a
noise blanker or limiter , because man­
made impulse-noise is a problem at VLF
and LF . Other than those requirements,
any sort of receiver with fairly accurate
dial -calibration is alright: solid -state or
tube-type , battery-powered portable or a
50-pound boat anchor from the pre­
World -War-II era!

A simple converter
Figure 2 show s the a schematic dia­

gram for a low-band converter. Three
stages of broadband amplification (Q I ,
Q2 , and Q3) are used . Th e crystal
oscillator/m ixer, Q4 , provides an
amplitude-modulated (AM) signal, with
the calTier at 3.500 MH z. That signa l is
fed to the anten na input of the receiver.
The VLF and LF signals appear as side ­
bands above and below the carrier. The
upper sideband (3 .510 to 4.035 MHz) is
easier to use because the signa l frequency
is ea sier to determine-just subtract
3.500 MH z from the receiver dial read­
out. (If you use the lower sideband the
reception will be just as good , but the
band will come out ' 'upside down" in the
receiver, and frequenc y determination
will be trick y .)

The parts for the con verter are in­
expensive and easy to find . Most, if not
aIL should be available from advertisers
in Radio-Electronics . Part s for antenna
construction will be described in the text ,
and are not included in the Parts List.

Construction
The converter circuit can be built on

perforated construction board or on an
" experimenter board " such as tho se
ava ilable from Radio Shack and others; I
used the latter.

If you use an " experimenter board ,"
note that the holes are interconnected by
foi l on the und erside of the board in

groups of four . The 20 x 20 matrix of
hole s is labeled on each axis by the num­
ber s I through 20 and the letter s A
through T printed on the underside of the
board . It help s to place a piece of adhe sive
paper on top of the board , punch out all
the holes with a sharp instrum ent, and
label the rows and columns for easy refer­
ence .

The parts layout I used is shown in Fig .
3. Install the jumper wires first. Then
install the resi stors , capacitors, crys tal.
and choke . Resistors should be mounted
vertically when the holes are adjacent (as
is the case with R l through R6) . Install
the transistors and external-connection
wires last. Be careful not to use too much
heat when soldering the tran sistor leads.

Drill two Ik inch holes in the rear panel
of the metal cabinet, and one Y4-inch hole
in the front panel. Also drill four Yx-inch
holes at the corners of a 3 1/4-inch square
(assuming you're using the same type of
board I did) on the bottom of the chass is .
(It's not crit ica l how the square is
oriented , but the holes should be well
away from the rubber feet on the un­
derside of the chassis .) Mount the SPST
switch on the front panel and the two

fema le phone-jacks on the rear panel.
Don't forget solder lugs for the ground
connections to the phono jacks.

The four corner holes on the circuit
board must carefull y be enlarge d with a
drill to Y.~- inch before mounting . After
that' s done, put four 6-32 screws into the
chassis mounting-holes from the outside
of the enclosure , and secure them with
one nut apiece . Put a second nut on each
screw and move it down until it is ·Yx-inch
from the end .

Push the circuit board down into the
screws and , once the board has been
pushed down to the middl e nuts , screw on
the last four nuts to keep it there .

Connect the SPST switch and the input
and output jacks to the board ; label the
jacks to avoid possible confusion later.
Connect the 9-volt battery, and secure it
in a convenient place with a battery clip or
double-sided tape . Be sure none of the
wires short to any other circuit point.

Preliminary testing
Now you' re ready to test the converter.

Use a shielded cable to connect the output
of the converter to the antenna terminal s
(or jack) of the shortwave rece iver. Tune

c....
:t>
Z
C
:t>
JJ
-<
<0co
co

49



FIG. 4-0PEN-LOOP ANTENNA is shown in B; ferrite loop at b.
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the receiver to 3.500 MHz. When you
switch the co nverter on you should hear a
strong unmodulated carr ier on or near that
frequency . Turn the receiver's BFO on
(or switch the rece iver to the USB posi­
tion). and tune in the carrier until you get
a zero beat (the tone pitch gets too low to
hear). Set the receiver' s dia l to read ex ­
actly 3.500 MH z. If your rece iver has
both " main-tuning" and " bandspread­
tunin g" cont rols, set the bandspread con­
trol to 3.500 MHz and tune the main­
tunin g knob for zero beat. Leave the BFO
on. 0; leave the MODE swi tch in the USB

position .
What if you don 't hear anything arou nd

3.500 MHz'? That means that the osci lla­
tor is not wo rking . The problem may be
imp rop er w ir ing. inc ludi ng so lde r
bridges or co ld-solder joint s; an incorrect
compo nent-va lue; a bad crystal; a faulty
component; or a dead battery . (l had a lot
of troubl e ge tting my osc illator to start up
until I replace d the crys tal.)

To check the amplifiers and modul ator ,
plug a piece of wire abou t 20 fee t long
into the input of the co nverter. You
should hear a loud buzz at VLF frequen­
cies, and poss ibly well up into the LF
band . You may also hear a lot of carr iers.
If yo u don't, there is something wro ng
with one of the amplifier stages . Again ,
check for improper wiring , an incorrect
compone nt value, a faulty component, or
a weak or dea d battery . Once you are sure
that the circu it is work ing, you're ready to
put up-an ante nna .

No t ju st any old wire lying on the
gro und. or thro wn up into a tree , will
work well at VLF and LF. Unless the
right kind of antenna is used, all you' ll
hear is an overwhelming conglomeration
of interference inclu din g AC-line buzz
and cross-modulation products from the
AM broadcast band .

Ante nna systems
Th e importance of a goo d ground sys ­

tem cannot be overemphas ized for low­
band rece ption . Prefe rably. the hou se
util ity-ground should be used ; look for a
pipe runni ng down the elec tric meter into
the gro und. Co ld-wa ter pipes will also
work fairly well , but don' t try hot-water
or heati ng-system pipes . The gro und con­
nection should be made to the shield at the
antenna-end of the coaxial cable used to
connec t the antenna to the conver ter.

For low-band recepti on . a loop antenna
genera lly works best. It sho uld be in a
vertical plane, since VLF and LF signa ls
tend to be vertically po larize d . Such an
antenna can eas ily be tuned to the desired
frequenc y. and has a narrow bandw idth ,
which is a necessity for rejection of noise
and cross- mod ula tion di storti on pro­
du ct s. Th ere are two po ssible co n­
figur ations for a loop-type receiving an­
tenn a: the open loop and the ferrit e loop­
stick . Both are show n schematica lly in
Fig. 4 .

An open loop
An ope n loop co ns ists of eight to

twelve turn s of insulated wire, mounted
in the shape of a square , rect angle . or
circle agai nst a non-metallic wa ll, or be­
tween two non-metall ic suppor ts. The
loop should have a radiu s of at least two
feet. The large r the enclosed area of the
loop, the better the signal pickup will be;
recepti on also impro ves with the number
of turns used . Excess ively large loops ,
however. will pick up a grea t deal of AC
buzz and appli ance noise. so there is a
practical maximum size-limit. Th at limit
will depend on the amount of noi se in
your area. and will have to be determined
by experimentation. The loop should. of
course , be placed as far away from AC
wiring as possible .

The loop should be tuned to. or clo se
to, resonance at the desired frequency by
means of a capacitor connected in parallel
with it. The resonant fre quency for a
given capacitance C depend s on the loop
inductance L. Assuming that the loop is at
least several feet away fro m large metallic
objects. its inductance can be found from
the formula:

N2 ' AI-L = 'Ii' II

9000
where L is in millihenri es (ml-l), A is the
enclose d area of the coil in square inches.
and N is the number of turn s . If the co il is
a perfect circle of radiu s r inches, then:

N2 r
L = 9000

Once you know the inductance of the
loop. you can determi ne the amount of
capacitance needed for a given frequency
J, according to the formula:

1000
C = 4'1T 2t2L

where L is aga in in mH ,jis in kHz , and C
is in microfarads (J.tF ).

The capacitance values generally re­
quir ed to tune an open loop to resonance
range from about 100 pF at 535 kHz to as
much as 0. 5 J-L Ffor small loops at VLF . It
is impractical to use variable capacitors

PARTS LIST

All resistors 1/4-watt, 5%, unless
otherwise specified
R1 , R3, R4, R6, R7-1 0,000 ohms
R2, R5, R8, R12-1 20,000 ohms
R9-R 11-1 00 ohms
Capacitors
C1-C4-Q.1 Il F, ceramic disc
CS-O.001 J.LF, ceramic disc
C6-Q.01 J.LF, ceramic disc
C7- 2 pF, ceramic disc
Semiconductors
Q1 - Q3-2N2484 or equivalent
Q4-2N5951 or equivalent N-channel

JFET
XTAL1-3.500 MHz, parallel-resonant, 20

pF (if necessary, a crystal of another fre­
quency may be used)

L1-1 mH
J1, J2-RCA phono jack, chassis mount
S1-SPST toggle switch
B1-9-volt transistor battery
Miscellaneous: "experimenter board" (see

text), wire, battery clip, metal enclosure,
antenna materials (see text)

for tuning an open loop over a wide range
of frequencies, simply because they don't
make them big enough! Th at means you
will have to switch among several fixed
capacitors to obtain wide-band coverage.
The eas iest way to do that is to use a
decade capacitance-b ox. Ceramic. Mylar
or mica capac itors are best; don't use
electrolytics .

It is important that the tuning capac i­
tors be placed at the antenna , and not at
the conve rter end of the feed line because
the line capacitance will have a detrimen­
tal effec t on selectivity toward the upper
end of the LF band . That will allow more
cross-modulation distortio n from the AM
broadcast-b and and give the illusion of
LF signals where there are none .

A ferrite loopstick antenna
The inconve nience of having to switch

among fixed capac itors for frequ ency
adjustment can be overcome by the use of
a ferrite loopstick antenna . (That's the
kind of antenna that you find in most

continued 0 11 page 102



Part 2 LAST T IME , WE SHO WE D

y o u a s te p - by -s te p
method for developing a PC-bo ard layout
from your working prototype circuit. The
first thing we' ll do this month is finish
that layout.

At the risk of sounding monotonou s,
recheck all the connections against your
schematic once agairi- and it ' s not a bad
idea to check the schematic again st the
breadboard, either.

This is the last chance you'll have to
make any changes in the pattern easily .
Get out the straightedge and calipers
again and make sure that the pads at the
top and bottom of the boards are in regis­
ter. Count squares from the middle center
line and use the straightedge to verify
every thing. Findin g a pad that' s off by a
sixteenth of an inch when you're drill ing
holes can really ruin your day.

If you' re sure-really su re- that
everyt hing is correc t you can go on to the
window dressing . It' s always a good idea
to label things. If you have edge con­
nections on the board, you' ll usually find
it helpful later on if you number them .
The same is true for pin I of each Ie. You
ca n -do all that , and incl ude any de­
scriptions you want on the board , using
transfer type as shown in Fig . 6 . It' s nice
to indicate different sec tions of the board ,
which way polar ized components should
be inserted , IC numb ers, and so on. Afte r
all, the whole purpose in making printed­
circuit boards is to make life eas ier and
more reliable. Use transfer type that is at
least '/x-inch wide ; any smaller and you

ETCH
YOUR
OWN

PC
BOARDS

Now that you 've drawn your
layout, what's the best way
to transfer it to the board?

Do it the easy
way-photographically!

ROBERT GROSSBLATT

run the risk of having it thin out and
disappear somewhere along the line .

Your drawing should be finished now.
The pattern should be completely blacked
in and you should be able to see the com­
ponents drawn in blue on the component
side of the board . Check everything over
a final time and then mark off as long a
segment as possible on the center line .
Label the length in black as shown in Fig.
7. The longer the segment you can mark,
the more accurate your measurem ent is
going to be when you shrink it down to
half size. Once that is done you' re ready
to begin making the etching mask.

Transferring the pattern
There have been lots of methods de­

vised to get a foil pattern transferred from
paper to circuit board . They have been as
simple as drawing directly on the copper
or as involved as cutting out patterns in
copper or tape. All those methods were
deve loped because there' s a myth that the
photographic process is too difficult to be
don e at home-some claim that the
equipment is too expensive; others that
the materials are too exotic. In any event,
when I made the decision to make pro­
totype boards at home I read all that pro­
paganda and, (per haps like you?) be­
lieved it all. I tried every method I could
find. I cut, drew , pasted , taped , and
scraped-and unless the pattern was an
exceptionall y simple one, the result s
were usually disappointing. Then I de­
cided t o d o it th e h ard way­
photographically .
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I was amazed- the results were per­
fec t, the process was easy, and the
amount of detail that could be reproduced
on the copper was astounding. Now, if all
you need is a few traces on a single-sided
board and you want to make only one
board, you' re better off taping directly on
the copper and letting it go at that. But if
you' re making a board of any complexity,
if you want seve ral copie s of the board , or
if the board has to be double-sided, there
is no method simpler, safer, or more se­
cure than the one eve ryone else told you
to avo id-the photograph ic method .

Photo masks
Preparing a photograph ic mask is like

most other things in life- if you have the
right tools and use them correctly you
won 't have any problems. Don 't auto­
matic ally dismiss the idea of making your
own masks. There 's nothing mysteriou s
or difficult about the process , and it can
be done eas ily with a bare minimum of
equipment. Of course you can have the
masks made by a professional photo­
graphic house , but the cos t of having that
done once or twice will be more than the
cost of the materials you have to buy to do
your own.

The mask itself is made from a special
high-c ontrast film called ortho or litho
film. That film is very slow and requires a
lot of exposure, but it produces the kind of
negatives that are ideal for printed-ci rcuit
work. When the film is developed , the
image is either completely opaque, or
completely clear ; there are no in-between
shades of gray . There is no secre t to using
it properly and it' s very tolerant as far as
exposure and processing are concerned .

To keep things simple, we will proceed
under the assumption that you have a bas­
ic knowledge of darkro om techniques and
terminology. If you do not , it would be a
good idea to get hold of a basic book on
the subject, either from your public li­
brary or from a photography store, and
look through it.

What you'll need
Although ortho (lith o) film is man­

ufactured by seve ral different companies,

it is most readily avai lable from Kodak .
Their brand name for the film is Koda lith
and it comes in a varie ty of shapes and
sizes, ranging from 35mm roll film to
sheets of fYtm~that measure more than 20­
by 24-inches (see Fig. 8). That film is
available from most well-stocked camera
stores; if they don't ordinarily CaITy it
they usually will special order it for you.
If you can' t get it locally , the film is also
available from many mail-order firms;
their ads can be found in almost any pho­
tography magazine .

Very litt le eq uip me nt is needed to
make your own masks-a 35mm camera,
some reusab le 35mm cassettes, and a
slide projector. The unexposed Koda lith
must be handled under a safe light, but a
red light-bulb will also work well. Any
hardware store can supply you with a
15-watt red bulb , and eve n a 25-wa tt one
will do .

If you do decide to orde r by mail , be
aware that there is often a minimum-order
requirement-typically $35 .00 or so . But
for that amount of money, you can get
enough supplies (excluding the came ra
and projector , of course) to make more
than 50 negatives, eve n allowing for the
mistakes you're bound to make while
learning. That works out to considerably
less than $ 1.00 a negative , and that ' s not
bad.

You're going to have to find someplace
in your home that can be made reaso nably
light tight. That doesn 't mean that it has to
be hermet ically sea led-a closet, etc.
will do fine . Make sure there ' s some way
of runn ing electr icity into it for the safe­
light. You 'll also need enough space to
lay out the three chemical trays. Mind
you, if you do all your work at night, the
whole bu siness can be do ne in th e
bathroom-even if it has a window
(which you should cover up to play it
safe).

If you' re going to work durin g the day,
however , and you're not sure whether
yo ur work area is dark eno ug h, or
whether your safel ight is safe enough,
there ' s a simple test. Working under the
safelight, take a piece of the film and lay it
flat on a surface, emulsion side up. The

emulsion side is lighter in color than the
base side and the diffe rence is eas ily seen,
even under a safelight (see Fig. 9) . If the
film tends to curl at the edges, tape it flat
with masking tape .

Put a key or a couple of coins on it and
wait about five minutes. Then put the film
in the deve loper and agitate it gent ly for
about three minutes . Afte r that, give it a
quick dunk in the stop bath and then put it
in the fixer. The film will start to clear and
when you see that it has become transpar­
ent give it a quick rinse in water and take it
out into the light. If you see any shadow
on it from the coins, your "darkroom"
isn' t dark eno ugh . Check carefully for
light leaks, seal them, and try the test
again.

Once your darkroom has passed the
coin test, load about four-and-a-half feet
of the 35mm film into one of the reusable
casse ttes. Leave about three inches out­
side the casse tte and cut the edge at an
angle as shown in Fig. 10 to make loading
it into the camera easier.

Photographing the art
The best way to photograph yo ur

artwork is to use a copy stand . All a copy
stand does is to point your camera straight
down toward a flat surface on which you
place th e artwork . If yo u have one
already, great; if you don 't , there are
several ways of going ahead without it.

Yo u ca n, fo r example, tape th e
artwork to a wall and put the camera on a
tripod. If you don't have a tripod , rest the
camera on a table and line it up with the
artwork. The important thing is to find
some way to hold the camera steady dur­
ing the long (at least one second) expo ­
sure time required because of the ex­
tremely slow speed (lack of sensitivity to
light) of the film . If you have a shutter ­
release cable, use it; the steadier you keep
the camera, the better.

You' ll also need to make sure that the
camera is pointed direc tly at the artwork;
if isn ' t , the image on the film will be
distorted and the negative will be useless.
Use two 250-watt bulbs to illuminate the
artwork, placing them as shown in Fig .
I I. For best results, position the camera
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FIG. 6-IT IS OFTEN HELPFUL If you identify lc pin numbers, edge con ­
nectors, and the like for later reference. Using transfer type for that, as
shown, can give your project a professional appearance.

FIG. 7-MARKING OFF a segment of the center line. That segment gives
you a useful reference when you make your full-sized mask from your
double-sized layout.
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FIG. 8-0RTHO (LITHO) FILM, such as Kodak's Koda/ith , is best for mak-
ing the mask. .

FIG. 1o-CUTTING THE FILM at an angle makes loading it into your camera
a lot easier.

FIG. ll-IF YOU DO NOT HAVE A COPY STAND, you can photograph your layout using the setup
shown here.

250-WATT
FLOOD LAMPS
3 FEET AWAY
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With the safelight on , open the back of
the camera and cut off the film you' ve
exposed , about three inches from the cas­
sette (that will allow you to trim a new
leader and use the remaining film ). Place
the film, emulsion side up, in the de­
veloping tray and agitate it gently; if you
fit it in diagonally , you can get about 12
inches of film into an 8 x lO-inch tray .
The film wi ll prob ably tend to curl, so
hold it under the developer or weight the
edges down with paper clips. If air bub­
bles form on the emulsion, tap the film
with your finger to remov e them ; if you
don't, you' ll wind up with undeveloped
spots .

The image should start to appear within
thirty seco nds. Watch it carefully and
when the artwork is clearly visible on the
film (as a negative , of course), take the
film out of the developer and put it in the
stop bath.

That solution, as its name impl ies , will
stop the development. The film should be

FIG . 9-THE DIFFER­
ENCE between the fi lm's
emulsion side and base
side is easy to see, even
when working under a
safelight.

fill it to a depth of about 1/ 2 inch . If you use
a 8 x IO-inch tray (which should be large
enough), you will need about 16 ounces
of developer. Of the rem aining two trays,
one is for the stop bath and the other for
the fixer. Pour enough chemical into each
to fill it to a depth of about Y2 inch .,

so the artwork is as large as possible in the
viewfinder.

If you' re doing a doubl e-sided board,
you can photograph the art for each side
separately since you ' ll be checki ng the
registra tion of the two negatives later on
in the process. Be sure to keep the camera
in the same position for both shots; that
will eliminate one possible regis tration
problem .

The exposure you use wPI depend on a
numb er of factors , but a good starting
point is one second atf S.6. If your cam era
doesn ' t have a shutter speed of one
second , tum off the lights, set the shutter
speed to " B," and turn the lights on for
one second. Remember to close the shut­
ter after you turn the light s back off. Since
you have four- and-a-half feet of film in
the ca mera, it' s a good idea to make
several exposures and " bracket" them­
use shutter speeds longer and shorter than
one second . Making several exposures at
each speed won' t hurt , either ; the film is
cheap enough and it ' s good insurance .

Back to the darkroom
Ma ny co m pa n ies m ak e film­

processing chem istry . One of those che­
micals , ca lled the developer, comes in
both powder and liquid form . Each has its
good and bad points-for instance , the
powder will keep much longer but the
liquid is eas ier to use-the choice is up to
you. Follow the mixing directions and
pour enough in your developin g tray to
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left in the tray for about 20 seconds and,
as befo re, the tray should be gently agi­
tated . Kodak makes a stop bath ca lled
Indicator Stop Bath that turn s purple
when it 's ex hausted . It' s easy to use and is
a good choice to use with the Kodalith ,

The next step is to transfer the film to
the' third tray co ntai riing the fixer, which
make s the image perm ament. After a bit
of gentle agitation, you ' ll see the un­
exposed areas of the film (in between
frame s and aro und the sprocket holes)
become tran sparent. When that happens,
it' s safe to go back to regular room-light.
Take the film into the kitchen and wash it
under runnin g water (around room tem­
peratu re) for five minutes. Hang it up to
dry in a location where there' s a minimum
ofdust; you can speed the drying up a bit
by using a hair dryer set on low , but the
film will dry all by itsel f in about 30
minutes.

I haven 't reall y gone into detail about
the film processing because it' s virtually
foo lproof if you follo w the directions that
co me with the chemicals and the film . Let
me now, however , give you a few hint s
that ca n make things a lot easie r:

1. You can test the developer under
ordinary light. Take a piece of film
and put it in the tray of developer
under room light. It should turn
completely opaque in less that thir­
ty seconds (see Fig. 12). If it
doesn 't , your developer is ex­
hausted and you should mix a fresh
batch.

2. You can test the fixer the same
way. Take a piece of film and im­
merse it directly in the fixer. (Don't
put it in the developer first !) It
should turn transparent in about a
minute as the fixer removes the sil­
ver. If it doesn't, you need fresh
fixer.

3. An easy way to tell when the film is
completely developed is to make
one or two exposures of a plain
piece of the same paper you've
used for your artwork. Use the
same exposure you're going to use
to shoot the artwork. Keep an eye
on those frames as you develop
the film and, when you think it's
fully developed , hold the test
frames up to the safelight. If you

can still see the filament of the bulb,
you need a bit more development.
If the film is completely opaque, it's
ready for the stop bath. If you have
any doubts , it' s better to un­
derdeve lop slightly than to go the
other way . Remember, the lines
you want to reproduce are very thin
and any appreciab le amount of
overdeveloprnent will cause them
to disappear.

Although' you can use a photographic
enlarger for the next steps , you probably
don ' t own one. Therefore , I'll tell you
how to use-a slide projector to make your
blowups. The first step is to prepare a
slide . When the film is dry , pick the frame
with the best exposure. The black areas
should be dense , and all the lines in your
artwork should be completely transpar­
ent. Cut the frame fro m the roll and put it
in a slide mount. The best mounts to use
are glass mounts; they'll hold the film
absolutely Qat and the heat from the pro­
jector won' t cause the film to pop and
buckl e . There are several varieties of
glass mounts , and your local camera store
(or the company from which you orde red
your other supplies) should have one or
more of them in stock .

Just as with the camera , you need to
make sure that the projector is pointed
directly at the wall; any angle is going to
distort the image somewhat. You'll most
likely have to move the projector around
to get the image to the correct size. One
easy way to get the size right is to use a
piece of graph paper as a screen. Use
paper that has a VIO-inch grid and adjust
the projector' s position until the IC pads
line up with the grid . Since those pads
also use VIO-inch spaci ng , that method
will allow you to adjust the size prec isely .

When you have that all taken care of
you' re read y to make your positive on a
larger piece of ortho film. Turn off the
room lights, take a piece of red gel, and
tape it loosely over the lens of the pro­
jecto r. That gel makes the projected im­
age invisible to the film; you' ll leave it in
place until you're ready to make the posi ­
tive . Tape a piece of black paper to the
wall and tape an unexposed sheet of ortho
film of the correc t size on the paper, with
the emulsion side faci ng the projector.

Remember that this image is going to be
actual size so the piece of film you use
needs to be large enoug h to allow at least a
'/2-inch border aroun d the foil pattern .
The black paper is used to keep the light
from reflectin g from the wall onto the
back of the film and causing a double
exposure . With the red gel sti ll on the
lens, tum on the projector and check the
size and focus once again. If you think
that' s being a bit too careful, remember
that the more care you take at each step,
the less chance you have of making a
mistake .

Whe n everything is exactly the way it
should be, turn off the projector and take
the gel off the lens. Make sure you don' t
move the projector or change the position
of the lens. The film on the wall is ex­
posed by turning the projector on . The
COlTect exposure time can vary greatly,
but 15 seco nds is a good length of time to
begin with; the prec ise exposure time will
have to be found through trial and error.
After the film has been exposed , turn the
projector off and develop the film as be­
fore . In this case, the foil pattern will
appear as a black-o n-white image. When
the black lines are nice and dense , the film
is adeq uate ly developed. Finish the pro­
cessing , and wash and dry the sheet of
film .

Lay the film emulsio n-side-up on a
clean piece of white paper and examine
the pattern . All you want to concern your­
self with here is the areas betwee n the
traces-the clear areas. Make sure there
aren 't any unwanted lines or spots of
black. Get rid of the spots and smears by
scraping them off with an X -ACTO knife
as shown in Fig . 13. Don't worry if the
traces appear too thin or if some of the
black lines are broke n. All you' re worry ­
ing about now is the spaces between the
traces. When you have that taken care of,
yo u're ready for th e ne xt s te p­
producing the actual foil mask .

When we continue, we' ll show you
exactly how that's done, as well as some
inexpensive substitutes for the equipment
that you'll need . We' ll then finish up our
discussion by show ing you the easiest
part of the who le proce dure, etching the
board itself. R-E
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~ FIG. 12-TOTEST THEDEVELOPER, follow thedirections inthe text. If it is
a: good, it should turn the film completely opaque.
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FIG.13-WHEN THEPOSITIVE maskIs developed, removeanystrayblack
lines or spots using an X-ACTO knife or similar tool.
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unmodified equations, the velocity, v, of
sinusoidal waves in transmission lines is
given by the following formula: v = 11
/IT. The values of Land C are not the
total inductance and capacitance of the
line , but represent its specific inductance
and capac itance-that is to say. its in­
heren t inductance and capacitance de­
termined on a per-centimeter basis-in

~
,.... We have always been taught that

-.~ nothing can exceed the speed of
~ light. Evidence exists, however, to

. ~~ the effect that this may not al-
ways be the case. Here's a de­

scrip tion of several ex-
. ... periments that seem to dis-

prove the theory of

~
relati vity, and an ex­

p lanat ion of what
.... may-or may not­

. " be taking place.

\
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~
~
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Properties of electricity
Maxwe ll's equations seem to describe

the properties of electricity best. They
predate the theories of relativity by 25
years , and were not the only set of equa­
tions proposed in the late nineteenth cen­
tury to explain the behavior of electricity .
But they were the ones supporte d by the
influential Cambridge schoo l, which was
predominant in science at the time.

Though Maxwe ll's equations are very
good where there is a continuous current­
flow, they are known to be subject to
certain errors , particularly in descri bing
phenome na involving moving isolated
charges. It is precisely when treat ing the
behavior of those discrete charges that it
is best to modify the equations to agree
with relativity as we currently understand
it.

When derived directly from Maxwe ll's

By
HAROLD W. MILNES, Ph.D

I' VE RECENT LY BEEN ENGAGED IN EX ­

perimentation with transmission lines
and, in discussing my work with other
scientists, if I casuall y happen to
mention-which is sort offun to do-that
I'm interested in electrical impulses that
propagate faster than the speed of light,
I'm met with avariety of reactions.

The . most usual is derision-ranging
from skepticism or incredulity to outright
reject ion . On the other hand , there are a
few people who say that the phenomenon
is all old hat, and well known.

The word "well" might be disputed,
but it is true that in the first decad e of this
century it was already known that electric
waves do propagate in wires at velocities
in excess of c (the veloc ity of light in free
space, equal to 2. 998 x 1010 ern/sec) .
That fact seems to have been obscured by
our acceptance of Einstein ' s theories of
relativity so that \;'ery few people-even
senior graduate electrical engineers-are
aware of it. .We are much more familiar
with idea that the velocity of light has c as
its upper limit and that the veloc ities of
both matter and energy are similarly li­
mited ; and that no intelligible information
can be propagated faster.

Sin ce there is some di spu te as to
whether the speed-limit postulate of the
relativity theories originated with Poin­
care or Einstein , we' ll avoid taking sides
and simply refer to it as the c-hypothesis.
It is recognized by relativism (the science
of relati vity) that the so-called wave
velocity of electricity-i-that is to say, the
velocity at which the crest of a sinusoidal,
continuously emitted , electrical signa l
moves through a conductor-s-can some­
times exceed the velocity of light. That
forms an exception to the c-hypothsis.
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FIG. 2-DEVICE USED BY THE AUTHOR to compare a delayed signal with the original.

R

CHANNEL
B

experiment shows one way to accomplish
that. A very fine wire is selected, so as to
keep the surface area , and, hence the in­
herent capac itance, small. Number 40
copper wire is the finest genera lly ava il­
able, but it is so fragile that I prefer use
No . 35 steel sound-recording wire (ava il­
able from Fidelitone, 300 I Malmo Dr.,
Arlington Heights, IL 60005) which is
qu ite satisfac tory, despite its high resis t­
ance of one-ohm-per-em,

As shown in Fig . 3-a , a hundred notch­
es were cut , one em apart, in two insulat­
ing boards, and the boards were separated
from one another by 99 ern. The wire was
strung tightly back and forth, forming a
series of 100 parallel lines , each one
meter long (when the turns at the end are
taken into acco unt) . The total length was
exac tly 100 meters.

The value of L was kept quite small
because the wires are noninducti vely
wound, and the direction of current now
in anyone line the reverse of that in the
two adjace nt lines.

A second , similar, plane was co n­
structe d and placed beneath the first, but
with its wires running perpendicular to
the first's. An air gap of one em separated
the two planes . Then a third and fourth
plane were stacked benea th those , with
the direction of the wires alternating . The
planes were connected to one another,
forming a co ntinuous transmission line
400 meter s long .

The capacitive effec t of the planes is
illustrated in Fig. 3-c and depends on the
proxim ity of the wire surfaces to one an­
other. I am aware of no practical way to
measure inherent capaci tance, but a crude
upper estimate can be made by noting that
the circ umference of No. 35 wire is .025
em, so that the total expose d surface of
the 400 -meter line is 1000 square em.
Two plates , each of area 500 square ern ,
separated by I em of air dielectri c , have a
capacitance of 4.425 x 10-11 farads; the
total inherent capacitance must be very
much less than that. On a per-centi meter
basi s it is less th an 1.106 x 10-15

farads-well below the picofara d range
mentioned earlier. Obvio usly, the capaci -

DELAY CIRCUIT

CHANNEL
A

The hookup for studyi ng the delay is
show n in Fig . 2. Resistor R is used to
pro vid e a sig na l at B. A dua l-trace
osci llosco pe is not an absolute necessity ,
since the input and output points can be
monit ored separately by transferring a
probe from one to the other. If the delay
were I Y3 fJ-S, as a line 400 meters long
would imply under the c-hypothsis, and
the oscilloscope ' s maximum sweep-rate
was .1 fJ-s/cm , then you would obtain an
easily discernable displacement of I mm
on the screen .

The delay circuit should be constructed
so that the values of L and C are qu ite
small. The procedure used in the first

no---...... {3 '
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FIG. 1-0RIGINAL SaUAREWAVE (a) and its
image (b). Pulses are measured from one rising
(or falling) edge to the next.

__-,,~ o: '

exac tly where waves begi n and end. The
falling and rising edges of squarewave
pul ses-particul arly the former-make
goo d refere nce-points that can be easily
traced through progressive stages of de­
formation induced by line -distortion.
That is illustrated in Fig . I-b , where a '
and f3' are images of the falling and rising
edges a and 13 of the original wave,
show n in Fig I-a. Thus , a squarewave
pulse is considered from one successive
falling (or rising) point to the next similar
point, and waves that have been gener­
ated from it as the waveform that exists
between the images of those points. The
mark ing points are nearly always acco m­
panied in the output waveform by sharp
ove rshoot spikes immed iately following
them , as shown.

Requirements
In exper iments relating to the veloc ity

of electrica l signals , it is essenti al to use
squarewav e 'pulses or trains of pulses.
Doing so makes it easy to determine the
starting and end ing point s of a particular
signa l, and to measure the time delay-if
any- introduced . Also, a transmission
line can distort the signal it carries . It is
possible , however , to avoid such difficul­
ties by using a line long enough so that the
del ay pre dic ted by the c-hy po thesis
would exceed the time period of a sing le
cycle. On the face of the osci lloscope, the
trace of the output signal from the line
would then be displaced at least one full
wave length with respect to the trace of the
input signal. For a I-MH z pulse , that
means using a wire at least 3 x 104 cm
long , which would give a delay (under the
c-hypo thesis) of at least one us; I use lines
about 400 meters (1200 feet) long , which
allows for pulses somew hat longer than a
microsecond. Since too long a line can
distort a wave form, the shorter a line you
use, the better , ju st as long as you can get
measurable results.

Ifprecise measurements are to be made
(beyond just determining that something
is takin g place), it is necessary to define

henri es and farads , respectively.
If.L and C were both in the micro-m icro

(10-12
) range, then v would be greater

than c, and a co ndition would arise where
either the unm odi fied Maxwell equat ions
would fail, or the c-hypothesis would no
longer apply, for the two are mutua lly
contradictory . It 's not hard to find a con­
ductor whose inherent capacitance is in
the range of micro-mi cro farads (picofar­
ads) per centimeter, to position it so that
its inherent inductance is in the range of
micro-micro henries (picohenries) per
centimeter, and then run a series of ex­
periment s to see which theor y hold s
water. That' s what I' ve been doing .

Basis for experiments
Th e ex periments described bel ow

show that there are a number of ways to
get the results needed to reach a conclu­
sion. They can be performed by anyone
with a little knowledge of electronics, and
do not requ ire a large cash outlay-all
yo u need are an oscillosc op e and a
squarewave generator. You will be able
to see for yourse lf that electric pulses do ,
indeed, propagate in conductors at ve loc­
ities faster than c, but you are also warned
that the results do not establish the valid­
ity of the equation v =-- \I j LC (though it
is more likely to be true than would be the
c-hypothes is, if it were applied to the
spee d of prop agation of electrical wave ­
trains). In many cases I' ve observed the
speed of propagati on of squarewave
trains to be gre ater than 100c- one­
hundred times the speed of light. In most
instances the speeds have been beyond
the ca pabilities of my equipment to meas­
ure.
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FIG. 3-APPARATUS USED TO CONSTRUCT a 400-meter delay line is shown in a and b; equiva lent
capacitance is shown in c.
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design of the wire array, I'll describe a
seco nd experiment I performed . In that , I
ran 480 meters (1600 feet) of No. 35 steel
wire in a giant loop once around the city
block where I live . Th e specific in­
ducta nce of the loop can be considered so
small as to be negligible . and the inherent
capacitance even less than that in the first
expe rime nt.

The results were esse ntially the same ,
and the waveform s are shown in Figs.
5-a-5-c for three different frequencies.Tn
that experiment, the value of R was 3500
ohms, and the resistance of the line
48,000 ohms . The displacement of the
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FIG. 4-0RIGINAL AND IMAGED signals for three different frequencies: 1 MHz (a), 0.8340 MHz (b) , and
0.3579545 MHz (e). Fig. 4-c shows images probed at 100, 200, 300, and 400-meter points.

FIG.5-SIGNALS, AND IMAGES, returned using
480-meter conti nuous loo p. Frequencies used
are the same as those ind icated for Fig. 4.

tance could be further reduced by separat­
ing the wires and the planes by more than
one cm, but it is unnecessary to do so.

When a squarewave signal is fed to one
end of the device , the transit time to the
other end is so brief that it is und etectable
at the highest sweep-rate of a 15-MHz
osc i llo scope. Accord ing to th e c­
hypothesis , the output wave form should
be displaced by at least 13 em with respect
to the input waveform, but the o ' and W
points match the (X and 13 point s to within
the precision that the instrument permits .

Typical input and output waveform s
are shown in Figs . 4-a-4-d for three dif-

ferent frequencies. In case you feel that
the precise alignment of the curves is
somehow related to the length of the line,
in Fig. 4-d the traces are show n at 0, 100,
200,~300, and 400 meters from the input
point ; the deformation is continuous in
between . The value of R was set at 5000
ohms and the total resistance of the device
was 40, 000 ohms.

A second experiment
The apparatus ju st described is the least

cumbersome for laboratory use that I have
developed so far. In case you think that
the observed effect is dependent on the

signals should have been at leas t 16 em if
th e waves propagat ed at velocity c
through the line . There was considerable
difficu lty in obtaining clean signals be­
cause of noise interfe rence; the line cou ld
not be shielded or termin ated without
altering its esse ntial L and C characteris­
tics . Furthermore, shie lded cab les are
well-known delay lines and their core s are
frequent ly coiled on themselves to en­
hance the delay effect. depending on the
design of various manufacturers. The line
picked up so much random noise from
bro adc ast signa ls that even the input
squarewave was fuzzily indistinct on the
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oscillosco pe . To obtain the clean signals
shown, I found that it was necessary to
perform the experiment between 3 AM
and 4 AM on a Sunday morning when the
local TV stations and airpor t beacon were
off the air.

It was imp ossib le, of course , to lead the
output probe along the loop as had been
done in the previous experi ment. Howev­
er , the fact that the input and output waves
corresponded may be deduc ed by using
some eleme ntary arithmetic and from the
fact that no significant displacement oc­
curred at severa l different , independent ,
frequencie s.

Suppose that , under the c-hypothes is ,
the transit time of the line were T =
length/c. where length is the fixed length
of the line . In that time n = Tf waves
would have entered the line, where f is
equal to the signal-frequency. For an out­
put wave to appear without displacement
with respect to the input wave, a frequen­
cy would have to be chose n that would
make n a whole number .

Let us assume , for instance , that that
was the case for one of the frequ encies ,
say f). It could not occur at a different
frequency , f2, as well, unless n2 = Tf2
were also an integer. Now , T = n / f , =
n2/f2, so f 1/f2 = nl/n2' The numb er of
waves, in whole or in part , in a 480-meter
line would be either one or two, which
means that f)/f2 would be equal to 1, 2, or
Y2; that is , either f) = f2, f1 = 2f2, or f) =
1/2f2. The test freq uenc ies used were: f) =

I MHz, f2 = 0 .8340 MHz, and f.1 =
0 .3579545 MHz; none of them bears an
integer relationship to the others , yet, as
the corresponding graphs show, none of
them produced a measurable displace­
ment of the waves.

I regard this experime nt as the most
critical one I have so far performed . It can
lead to only one conclusion : An electrical
signa l in a conductor , under suitable con­
ditions of very low L and C values, can be
made to pass through that conductor at a
velocity considerably grea ter than that of
light.

Delay lines
The one-u s delay lines used in co lor­

TV receivers are prob ably fam iliar to
most Radio-Electronics readers . One is
shown in Fig . 6-a, along with its schema­
tic representation (Fig. 6-b). Of some 15
of the devices I' ve studied , no two have
had precisely the same characteristics .
Typically, though , they consist of a co il
of fine wire, about 27 meters (80 feet)
long , wound as a single layer on a form
one ern (O.4-inch) in diameter. Beneath

(/) the windings lies a strip of foil covering
~ about a third of the tube . When that strip
o is connec ted to ground, the inherent
g: cap acitance of the line is increased to the
frl point that, when co mbined with the small
u:J inductance of the winding, a one-us de lay
o of the signal passed through the line re-
o suits. If the strip is simply left floating­
C? unconnected to gro und-no measurab le
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FIG. 6-COLOR-TV delay line (a) and equivalent
circuit (b ).

delay is produced, eve n if 15 of the units,
involving some 405 meters ( 1300 feet) of
wire , are connected in series.

To obtain the results shown in Fig . 7,
only two delay lines were used , for a
delay of two fL S . Curve A shows the input

FIG. 7-0RIGINAL SIGNAL and images returned
using two TV delay-lines in series. See text for
explanation of curves.

signal; curve 0 the output signal- with
the foil grounded to produce a delay. To
get curve B, the foil was left floating and
it can be seen that the a ' and Wpoints
match the a and ~ points. If a one­
megohm poten tiometer is inserted at
point " S" (in Fig . 6-b), between the foil
and ground, and its setting varied from
one megohm to zero , a continuous grada­
tion of effec ts can be followed .

The original signal beco mes more and
more def~rmed ; so me of the peaks pre­
dominate, as can be see n in curve C, and
it is hard to decid e where the orig inal
wave is , and where the delayed wave is.
The a' and Wpoints identifying the orig­
inal wave remain evid ent for a long time
but , in due course , the y are almos t
obliterated, although they always remain
vestig ial, even in curve D. It really be­
co mes a matter of subjective opinion
whether the new wave is merely some
defo rmation of the old, or whether a delay
of the input signa l has take n place .

Facts VS . literature
The statements made in the literature

relating to the veloc ity of electric signals
in cond uctors are cont radictory, mislead­
ing, and seem to ignore experimental evi­
dence . How is the \' = l / jLC form ula
reconciled with the c-hypothesis? W.e.
Johnson , in Transmiss ion Lines and Net-

works says:
.....the product LC is independent of
the size and separation of the con­
ductors and depends only on the di­
electric constant and permeability of
the insulating medium. The numerical
value 1//[C . for air-insulated con­
ductors is approximately 3 x 108

meters/second, which checks with ex­
perimental determinations of the
velocity of light in free space."
What is free space? It is a mathematical

fiction, crea ted to suit the results of Max­
well' s equatio ns.

At certain times, its properties con­
venientl y simulate those of conducting
media: at others , those of empty and in­
terstellar space. If the first statement of
the ab o ve equa t io n we re true , th en
coax ial cable would not be a more effec ­
tive delay line than any other wire sim­
ilarly insulated; there would be no point in
coiling its core to produce a more effec­
tive delay . And, if the velocity of electric­
al pulses were unaffected by the distance
se pa rati ng th e co nduc tors , not only
would the TV delay-device not work , but
other delay devices that depend on an
overlay of one substrate of a printed­
circuit board upon another would also be
ineffective . Inherent capac itance is dis­
tinctly dependent on wire size and surface
area. The assurance that all is well and
checks with the velocity of light , c ; is ju st
that-an assurance, unfounded in fact.

The very analysis that persuades us that
\' equals 1I/CL-a result that may be
nearly correc t- has other consequences
that are rather surprising . They are: "the
velocity of propagation is independent of
frequency," and "a pulse can be pro­
pagated down a line without distortio n. "
In real life , the latter is obviously false, as
my graphs illustrate . Nor is the former
true , for we can find current texts that
state " ... in matter, velocity depends on
fre quency . " Exp erime nta l evide nce
agrees. but to what extent, my limited
equipment cannot measure accurately.

The analyses of both Brillou in and
Sommerfeld cla im to explain why Max­
wellian and relativistic theories both sup­
port the c-hypothes is, and the phenom­
enon being discussed . They depe nd en­
tirely on the effect s of dispersion (the
d ep end en c y of th e v e loc i ty of
e lectromag netic waves on freq uency)
and, if dispersion is not assumed , they are
invalid . R-E

" Radio is just like TV-only the picture
tube blew."
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MicPopPOCHSSOPS
You're sure to find the information provided here a great help in designing your own

microprocessor-based circuits.
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MICROPRO C ESSO RS ARE BEING USE D IN A

variety of control applications from lum­
ber gradi ng to automatic bartending de­
v i ce~ . St ate-of-the- art microprocessor
IC' s are eas ier than eve r to interface to the
external world . Th is article descr ibes
how to interface seve ral types of popular
8-bit micropro cessor IC' s to provide TTL
inputs and outputs , or to contro l relays or
high voltage devices . The information
you find in this article will be essential if
y o u d e cide t o des ig n y o u r o w n
microprocessor-based projects.

Microprocessor structure
Figure I shows the general structure of

an 8~bi t microprocessor. The CPU (Cen­
tral Processing Unit), more commonly
called a microprocessor. communicates
with external memor y and I/O devices
along a bidirectional 8-line data bus . In­
struct ions of one to four bytes are entered
into the CPU from ex ternal memory along
the data bus. The C PU decodes the in­
structions by exec uting one or more ma­
chine cycles . which comprise a complete
instruction cycle . Dur ing the instruction
cycle, operands (an operand is the quant­
ity upon which a mathem atical operation
is performed) can be transferred between
the CPU and mem ory or between the CPU
and I/O devices . All data transfers arc 8
bits, or I byte, at a time . The mach ine
cycles are synchronize d by a one-phase or
two-ph ase clock ge nerated either outside
or inside the CPU K' .

External memory is addresse d by a 16­
line address bus output from the CP U. At
certain times within the instruction cycle .
that address bus holds a valid memory
addre ss . The addr e ss re prese nts th e

Photo courtesy of Intel Corporation

unique memory location to be read forthe
next instruc tion or data byte . or the mem­
ory location that it is to be written into.
External memory will perform a read or
write when it receives a valid tnemotv­
address signal. the 16 bits of memory
address, and a signal indicat ing whether a
read or write is to be performed .

Input/output (I/O) devices are ad­
dressed by the CPU in two modes: mem­
ory-m ap pe d I/ O a nd I/ O - ma p pe d
I/O . Memory-mapped I/O is used on the
6800 and 6502 microprocessors. In that
mode , the I/O device is addressed exactly

FIG. 1-MICROPROCESSOR system structure.

as a memory location is addressed, and
the same signals are used to determi ne
when the dat a and address output are
available . In that method. the 65 .536
allowa ble addresses on the 16 address
lines must be divided betwee n memory
addresses and I/O-dev ice addresses. Of
course , the major portion of the data goes
to memory addresses. because there arc
usually a small number of total I/O de­
vices in the system. In the 6800 and 6502
microprocessors , consideration must also
be given to page-zero memory locat ions.
stack-memory locations , and dedicated
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locations for interrupts and other system
functions. Fig ure 2 shows genera l mem­
ory architec ture for the 6800 and 6502 .

associated instructions in an I/O loop add
about another 8 ms, data-transmission
speeds of up to 100 .000 bytes-per-second
can be accomplished be means of using

r e gi ster I/O of that type.
Direct-money-access , which bypasses
CPU registers , is a faster I/O method that
allows data trans fer to be limited only by

FIG. 3-MEMORY ARCHITECTURE of 8080 and
Z80 microprocessors.

FIG. 2-MEMORY ARCHITECTURE of 6800 and
6502 microprocessors.

FIG. 4-1/0 DECODE for the 8080 and microprocessors.

FIG. 5-1/0 DECODE for the 6800 and 6502 microprocessors.
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The I/O-mapped 110 mode is used on
the 8080 and Z80 microprocessor Ie's.
Memory-mapped I/O can still be used on
those systems. but both the 8080 and Z80
have special instructions to address I/O
devices for input and output. Those in­
structions allow use of up to 256 different
I/O addresses while retainin g the 65 .53 6
address combinations for externa l mem­
ory only. As in the 6800 and 6502. certain
memory addresses are rese rved for sys­
tem function s. as show n in Fig . 3.

W he ther mem ory-m ap ped or 1I0 ­
mapped I/O is performed . data is trans­
ferred 8 bits or I byte at a time either from
a CPU reg ister to an I/O dev ice. or from
the I/O device to a CPU register along the
data bus. Each input or output instruction
(STO RE A or LOAD A instruction for mem­
ory-mapped I/O ) requi res transferrin g I
byte of data. Since one such instruction
takes approx imate ly 2 ms, and since
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mem ory cy cle times. In thi s article ,
however , we will co nsider on ly the
simpler register I/O impl ementation.

In the I/O-mapped method, each 110
device has a unique device code . The
microproc essor selects the 110 device by
placing that code QJ1 the address bus. To
transfer data between the CPU and ex­
ternal 110 devices requi res a programmed
110 instruction, detecting the 1I0-device
code by decoding the address lines. and
detectin g co ntrol signals from the CPU
that ind icate when the output data is avail­
able, or when the input data should be
made ava ilable. Figure 4 shows logic that
is required to implement 110 reads and
writes for the 8080 and Z80 micro­
processors : Figure 5 shows the same logic
for the 6800 and 6502 microprocessors.

Discrete I/O lines
The simplest type of interfacing con­

sists of read ing discrete-line input s or
writing -discrete data into latches. Dis­
crete data represents " on " or .. off" dig­
ital data..Reading 8 data-inputs is easi ly
acco mplished by gating the input onto the
data bus at the proper time . The inputs
must be TTL-compatible. representin g
either a logic zero (a nomin al 0 volt) or a
logic I (a nominal 5 volts). If the input s
are not at TTL voltage levels, voltage­
level conversion can be performed with a
variety of devices, including transistors
and off-the-shelf Ie' s .

Figure 6 shows the ge neral method for
reading e ig ht dat a-inputs. Th e ga te­
enable signal is deri ved from the signals
show n in Figs. 4 and 5 and represents the
execution of a microprocessor 110 or
LOAD instruction. Data on the eight lines
is sampled at some time within the 2 ms or
so of the 110 instruction. Gating is per­
formed by Tri- state gate s whose outputs
are at a high impedance (disconnected)
state when the gate-enable signal is in­
active. Sinc e the data bus is shared by
memory , 110 devices and other system
logic , Tri- state outputs are a necessity.
Because the input data can be sampled
approximately every 10 ms by softwar e
(allow ing for a program overhead of loop
maintenance, co mpar ing data, etc.) , the
scheme ca n be used to sample such dis­
crete inputs as sw itch closures for key­
boards, burglar alarms and control func­
tions. Switch debouncing can be acco m­
plished by continuously sampling the in­
put until a closure is detected. and then
sampling 2 ms later or so by using a
softwa re timing loop to reject any false
input caused by noise .

Data is output to the externa l world in
similar fashion. Beca use the output data
is presen t for only seve ral hun dred
nanosecond s. however. it must be latched
into flip-flops . Every time an 110 write
instruction (or STORE instruction) is ex­
ecuted. new data is latched into the set of
addressed I/O latches . Of course. only a
portion of the data may be chan ged by
retaining the same data in the proper bit

FIG. 6-DISCRETE I/O read logic.

FIG. 7.-DISCRETE I/O write logic.

posit ions of the CP U register. and chang­
ing the rem ainder. Figure 7 shows the
method used for writing up to 8 bits of
data . The clock signa l that causes the data
to be recorded in the latches is derived
from the signals of Figs. 4.and 5.

As new data may be written out every
10 ms or so when software overhead is
considered . discrete outputs of 0 to 100
kHz can be implemented . The square­
wave output of the TTL latche s can be
used for a variety of audio applications .
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FIG. 8-RELAY DRIVER example.

Table 1-Programmable peripheral interfaces

also be provided. The peripheral interface
IC is inexpensive (typically one-half the
cost of the microprocessor ) and adapt­
able. and it provides all functions in one
con veni ent pac kage . Pr o gr am mi ng
usually consis ts of rese tting the device.
sending out a mode-control command to
prep are the device for the 110 com ­
munication mode desired. and then per­
forming the usual 110 instructions to
transfer data betwee n the external dis­
crete lines and the CPU register. R-E

Peripheral Interface

8255 Programmable peripheral interface

Z80 parallel I/O circuit
6820 peripheral interface adapter
6520 peripheral interface device

Microprocessor

8080 (Intel)
8085 (Intel)
Z80 (Zilog)
6800 (Motorola)
6502 (MOS Technology)

variety of communication modes. In this
article we' ll consider only the type of
device that provides parall el 110 since it
lends itself more readil y to co ntrol ap­
plications .

The para llel interface device is ca lled a
PIO or PIA (or a similar name). and Table
I lists seve ral. The PIA provides a set of
discre te lines. rangi ng fro m 16 to 24 . that
can be programmed is inpu ts or outputs .
Various other functions . such as sim ple
hand-shaking and interrupt logic. may

such as elec tronic music synthes is (by
toggling the flip -flops to prod uce musical
notes) . as a software mod ulator for Tele­
type FSK applications. or for audio warn­
ing signals .

Level-con version from TTL outputs to
low- volt age DC outputs ca n be per­
formed by using peripheral drivers such
as LM7545I devices . Figure 8 shows a
set of eight relay drivers that will handle
24-volt relays. An alternative approac h
would be to use 5-VDC reed relays that
could be dr iven directly from some of the
higher-current TTL devices . Devices that
require AC power can be contro lled in
two ways-by using relays or by driving
triacs .

The implementations descri bed above
for controlling externa l inputs and out­
puts can be expanded to as many lines as
requ ired by multiplexing sets of eight
lines at a time . Each eight-line set has a
unique 110 address assig ned to it. It is
convenient to ass ign the co mplete set of
110 lines to a block of 110 addresses .
Suppose. for exa mple. that 32 discrete
input lin e s mu st be sa mp led under
microcom put er con tro l: The co mplete
block of 32 lines might be give n the
binary address IIII rII (iHb00000X X .
where XX represe nts binary values from
00 through II . Input data from lines 0
through 7 would be transmitt ed by ex­
ecuting a LOAD instruction from location
FE00 (base 16) for a memory-m apped
scheme . Lines 8 through 15. lines 16
through 23. and lines~24 throu gh 3 1
would be addressed by LOAD instructions
to hex locations FE01. FE02. and FE03.
respectively. .

The block address wou ld be deco ded
by logic that looks at address lines 15
through 2. When those lines hold a valid
memory address of II I I I I 100000002 •

the block is bein g addresse d. Address
lines I and 0 are used as input s to a 74153
multipl exer that selects one of four input s
to be transmitted to one bit pos ition in the
CPU regis ter be ing used for the input.
There are eight mult iplexers for the eight
input lines. each having inputs of address
lines I and 0 for set selection. The block
address is used to co ntro l gating onto the
data bus as previously d i s~cuss~d .

Peripheral interface devices
Since most users may require seve ral

devices to be connec ted to their micro­
processors. manufacturers have provided
decodin g. gating. latching and mult iplex­
ing capabilities on specia l-purpose lC s
that are designed to supplement the mi­
croprocessor IC The more sophisticated
IC s interface with flo ppy disks and video
displays . while two general-purpose
types are for serial or para llel data 110.
The seria l devices are called USART"s or
UART"s (or simi lar names ). and are
genera l-purpose (Universa l Synchronous
and/or Asvnchronous Receive and Trans­
mit) devices that operate with ser ial data
at a variety of transm ission rates and in a
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How to Design
Analog Circuits
-Operational Amplifiers

MANNIE HOROWITZ

This month we'll discuss one of the
most useful integrated circuits-the
operational amplifier. Even though
they may seem complex, using
them is not.

FIG. 1-IN A DIFFERENTIAL AMPLIFIER, the values of REI and RE2 are often equal to zero.

PERHAPS TH E MOST WIDELY USED AMPLI­

fier circuit is the operational amplifier
(op-amp). Common ly available as an
integrated circuit, the op-amp can be con­
figured with externa l components to per­
form a wide variety of circuit functions ,
including ampli fica tio n, non-inverting
amplification, addition, subtraction, dif­
ferentiatio n, integration, etc .

An operationa l amplifier is character­
ized by hig h gain, high in put im ­
pedance, and low output impedance .
Additionally, the input stage of an op­
amp consists of a differential ampl ifier . In
that type of amplifier the output signal is
proportional to the difference between
two input signals. Let' s take a closer look
at how a differential amplifier works .

The differential amplifier
A basic differential-amplifier circuit is

shown in Fig. I . All the corresponding
components in the two transistor circuits
of that amplifier are assumed to be iden­
tical. Tha t would not be a good assump­
tion if you were using discre te com­
ponents but, as the transistors used for
differen tial amplifiers in op-amp IC' s are
made on the same substrate, they are es­
sentially identical. Because of that, and
because of the symme try of the circui t,
the currents through both transistors are
identical when idling . But, if differe nt

signals are present at each input, then the
collector currents through each transistor
will be different. Despite that, however,
the total current through QI and Q2 will
remain constant, and be approximately
equal to Vcci RE . The output of the differ­
ential amplifier is the difference between
the voltage developed on the collector of
QI and the voltage developed on the col­
lector of Q2.

Common mode inputs
If identical signals were fed to each

input of the circuit of Fig. I (that is re­
ferred to as common-mode operation)

there would be no output. That is because
the voltages at the collectors would be
equal due to the circuit symmetry . In real
circuits , however, there is always some
output due to dissimilarities between the
two halves of the amplifier. The ratio of
that output signal to the input signal is
called the common-mode gain. The ratio
of the normal gain (when different signals
are fed to the two inputs) to the common­
mode gain is referred to as the CMRR
(Common Mode Rejection Ratio). The
CMRR is often expressed in decibels and
called the CMR (Common-Mode Rejec­
tion). (CMR = 20l0g IOCMRR .) It is de-
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the signal from the output of an amplifier
is fed back to the input. If that signal
causes the output level to be reduced, the
circuit is said to have negative feedback .
Should the opposite be true and the output
level be increased ,- the circuit is said to
have pos itive feedba ck . Negative feed­
back can be used to improve certain char­
acteristics of a circuit. Positive feedback,
however, can often make the circuit un­
stable and cause it to oscillate. Also , it
can cause an output signal to be generated
even when no signal is input.

Basic op-amp circuits
If any of the op-amp circuits we will

discuss are to work properly , the proper­
ties of the IC should be as close as possi­
ble to the ideal characteristics discussed
above . Also, the inputs of the op-amp
must be balanced when no signal is ap­
plied to the circuit. That means that the
im ped anc e be twee n eac h input and
ground should be identical. In the invert­
ing amplifier shown in Fig. S-a (we' ll be

R RF

~
1+

'::' VX1 RX2

+ FYour Yo ur

t ..... ~-

~RX3

+ '~~
Your

1- d

RF

+

Your

r

INPUT FREQUENCY 1 INPUT FREQUENCY OFFSET 1
NC

COMPENSATION (A) CO MPENSATION IB) NULL

INVERTING 2 +Vee
INVERTING

+VeeINPUT INPUT

NON· NON-
INVERTING OUTPUT INVERTING OUTPUT

INPUT INPUT

- Vee 4 OUTPUT FREQUENCY -Ve e
4 OFFSET

CO MPENSATION NULL

b

Feedback
Feedback is often used in op-amp cir­

cuits. In feedback circuits , a portion of

FIG. 5-THE FIVE BASIC op-amp circuits that use feedbac k are the Inverting amplifier (a), the
non-Inverting amplifier (b), the voltage follower (c), the adder (d ), and the subtractor (e).

+
V2

FIG.4-S0ME EARLY OP-AMP IC's such as the 709 (shown In a) did not have as much circuit ry as later
IC's. That's why it had pinouts for such things as input-frequency comp ensation . Later IC op-amps,
such as the 741 (shown in b) have that circuitry built in.

b

Figure 4-a shows one of the early pop­
ular op-amp s, the 709. It has several leads
or terminals that were not shown in the
diagram of the ideal K' . First, there are
leads for the positive and negative supply
voltages, +Vee and - V ee, respective­
ly. Also, there is a terminal to which a
frequency-compensating circuit is con­
nected . That circuit' s function is to stabil­
ize the op-amp and keep it from oscil­
lating. The capacitor-resistor network re­
quired is usually specified by the manu­
facturer of the Ie. If there are no terminals
for that purpose on the op-amp you are
using (as on the more recent 741 op-amp
shown in Fig. 4-b), the compensation net­
work may already be included on the
chip. The 741 also has offset null or bal­
ance terminals that allow you to adjust the
idling output voltage to a-volt DC when
both inputs are grounded.

R1N =co

Rour = 0
Av = ~

BANOWIOTH = ~

RESPON SE TIME = 0

FIG. 2-THE STANDARD OP-AMP SYMBOL.
Note that not all ofthe device's leads are shown.

INVFRTING~INPUT - .

NON.INVERTING + OUTPUT
INPUT

To analyze an operati onal amplifier, it
is easier to first consider it as an ideal
device. The analysis can then be ex­
panded to take into account the limita­
tions of a real one . The model we will use
for the ideal operational amplifier is
shown in Fig . 3. One very important
assumption is that the input resistance,
RIN , is infinite . The voltage gain of the
op-amp , Av, as well as the bandwidth ,
are also assumed to be infinite . The out­
put impedance , ROUT, and response time
can be considered to be equal to zero .
These assumption s make analysis of op­
amp circuits relatively easy . Obviousl y,
though , no op-amp will fulfill any of the
ideal characteristics , but the closer we
come to them, the better our results will
be.

Op amps as devices
An op-amp can be thought of as a dif­

ferential amplifier with a very large volt­
age gain. The symbol for an op-amp is
shown in Fig . 2. The inverting input is
marked with a minus sign and the non­
inverting input is marked with a plus sign .

FIG.3-USING THIS MODEL of an ideal op-arnp
will make studying the device much easier.

sirable that the CMRR be large so that the
circuit will be immune to common-mode
disturbance s. Such common-mode dis­
turbances include noise, changes in cir­
cuit operation due to temperature changes
and power-supply voltage variations, and
other factors that affect both halves of the
amplifier.

Differential mode inputs
When two different signals are applied

to the input terminals (VIN I is not equal to
V INZ) , the currents through each transis­
tor are different, and a signal will be seen
across the output terminals . If we apply a
signal V I to Q I, the output signal will be
equal to AvVI, where Av is the voltage
gain of the amplifier. That input is re­
ferred to as the non-invert ing input. If that
same signal were applied to Q2, the out­
put would be - AvV I ' That input is re­
ferred to as the inverting input.
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If we sho rt RF in the circuit , and omit
Rx we get the circuit show n in Fig . 5-c .
As that circuit's ga in ca n still be descr ibed
by equation 2. w'e ca n state th at the ga in is
equa l to RF/Rx + I . But, since the circuit
changes we' ve made will cause the first
term in that express ion to drop out, the
ga in simply becom es equal to I. That type
of circ ui t is ca lled a voltage fo llowe r.
Once aga in . the output is not invert ed
with respect to the input.

Tha t assumes , of cour se, that RXI = RX2
= RX 3 = Rx·

Subtractor
Operation of the subtrac tor , or differ­

ence amplifier , shown in Fig . 5-e can also
be und erst ood w ith the hel p o f th e
superpos ition principle . Th e output due
to a signal at V I is VOUT = - AvV!. The
output due to V2 is VOUT = +A y V2. The
total output is the difference of V I and V2'
Referred to as VOUTD, it is equa l to :

If all the Rx input resistors were equal,
tha t equa tion could be simplified to :

VO UT = - : : ( VX 1 + VX2 + VX3 )

That last equation makes it clear that the
output is proportional to the sum of the
input voltages .

You ' ll note that the output from the
adder is inverted with respec t to the inpu t.
It' s possible , however , to use a non­
invert ing amplifier co nfig uration to get
an adder where the outp ut is no t inverted .
Ju st connect the inp ut voltages and the ir
assoc ia ted inp ut re sistors to the non­
inverting termi nal of the Ie. No w the
output of the circuit wi ll be :

Adder
Figure 5-d shows a circuit with mult i­

ple input circu its at the op-a mps inve rt­
ing termi nal. Each of those circuits affect
the overall ga in of the entire amplifier.
Us ing the princ iple of superp os ition and
what we know about the invert ing ampli­
fier , we ca n determine the output of the
ad de r . (Inc identl y , th e princ ip al o f
superpos ition states that if several vol­
tages are applied to a circuit or network at
the same time , the current that flows is the
same as the sum of the currents that wo uld
flow if the vo ltages we re app lied one at a
tim e .) Th at output VOUT is equal to:

The negative sign that appears in the
equation indicates that the circuit's output
will be inverted with res pec t to the signa l
at the non-inverting input.

Now. let ' s look at a pract ical example .
Suppose yo u have a O. 25-volt signa l at the
input and yo u need 2 .5 vo lts at the output.
The required ga in is then 2.5/0 .25 = 10 .
Using the above equation . we ca n see tha t
to ge t that gain , RF must be ten tim es Rx .
A good choi ce wo uld be 100 .000 ohms
for RF and 10. 000 ohms for Rx .

Non-inverting amplif ier
The non- inver ting am plifier circ uit in

Fig . 5-b is almost iden tical to the invert­
ing amplifier. Again , the signal from V2
is amplified and appears at the outp ut of
the circ uit as VOUT' A lso as before , the
outp ut waveform is of the same type as
that at the input. Th e diffe rence . howev­
er . is tha t in this case the output is not
inverted .

Us ing Ki rc hoff's curre nt- law and
ass umi ng that the voltage at the inverting
in pu t eq ua ls the vo ltage at the non ­
invert ing inpu t. we ca n determine the
vo ltage ga in . First of all , we can state that
l iN = V 2IRx . Seco nd , since IFmus t equal
lIN, we know tha t VOUT = lIN (Rx RF).
And finally, we ca n now rearrange terms
and write :

and RF to VOUT and the cu rrent through
Rx mu st equ al that through RF. And,
since no current ca n flow into the invert ­
ing input. it is at the same vo ltage as the
non-inverti ng input. As the non -inverting
inpu t is in th is case gro unde d , the invert ­
ing output under these condition s is sa id
to be at virtual ground .

The next step is to calculate the gain of
the c ircuit. By defin ition, the vo ltag e ga in
of any circuit is the ratio of the output
vo ltage to the input vo ltage, or Av =

Vo uT/VI N' Taking that one more step,
since (from Ohm 's law) we know that V
= IR , we can rewrit e that previous expre­
sion as Av = IOUTRoUT/I INRIN' Nex t ,
since fro m our prev ious di scusion we
know that l iN = lOUT, we ca n wri te A y =
ROUT/R IN' Finally , subs ituting the circ uit
var iables from Fig . 5-a for the general
terms . we can write :

FIG. 6- IF THE INPUTS ARE TO BE BALANCED,
R, should be equal to R2•

discu ssing that circ uit in depth shortly).
for example. the inverting input terminal
sees a res istance equa l to the parallel co m­
bination of Rx and RF. A resistor of that
value sho uld be wired between the non­
invert ing term inal and gro und to keep
both halves of the op-amp in balance . Th e
balancing res istor will not be shown in
a ny of th e fig ure s th a t fo llow . but
noneth eless should be included .

Voltage comparator
Wh en an op-amp is used in its simples t

form. witho ut feedback . it ca n serve as a
voltage comparator . as sho wn in Fig . 6 .
Beca use of the very high ga in of the op­
amp, the output of that circui t wi ll e ither
be a positive- or negati ve-goin g spike .
The value of V I that causes the output of
the op-amp to sw itch po larit y is equal to
the vo ltag e input to the non-invertin g ter­
minal. Fo r example , let' s ass ume tha t V2
equals ze ro (which se ts the non-in verti ng
input at gro und potent ial ) and that V I is a
sinewave. Th e sig na l at the invert ing in­
put (V I) is then co mpared to the sig na l at
the non -inverting input (again in this case
it is ze ro) , and when it is greater than
zero , the op-arnp ' s output ~i ll be nega­
tive , and vice versa.

Let' s now assume that V2 is at + 3
volts . In that case , the output wi ll not
switch po lar ity and becom e negative until
the amplitude of the sinewave at the in­
vert ing inp ut exceeds + 3 vo lts . Co n­
versely , the op-am p ' s output will go posi­
tive whe n the voltage at the invert ing ter­
minal drops below + 3 vo lts . The same
principles apply no ma tter what voltage is
applied to the non- inverti ng inp ut s, even'
if that vo ltage is chosen to be neg ative .

Voltage compara tors can be used for a
variety of applicati on s . One of those is
turn ing a logic circuit in a 0 1A (D igita l­
to-Analog) converter on or off.

Inverting amplifier
In addit ion to the co mp arator . there are

other basic circuits in which the op-amp is
used . Five of those ci rcuits are shown in
Fig . 5 . No te that, unlike the comparator,
the circuits show n all use feed back.

Let ' s turn our atte ntion once aga in to
the invert ing amplifi e r circuit show n in
Fig . 5-a . Th ere, an input signal, V I' is fed
throu gh Rx to the inv ert ing input. It is
amplified and appears at the output as
VOUT' A portion of th e output vo ltage is
fed back throug h RF. That is don e to re­
duce the ga in o f the circu it so that the
output will be of the sa me waveform type
as the input. What we me an by that is that
if the input to the circ uit is a sinew ave, the
output , too , will be a sinewave . (Yo u ' ll
remember from our d iscu ssion of vo ltage
co mparato rs that altho ugh the input wa;a
sinewave, the outp ut co nsisted of a ser ies
of spikes.)

In the invert ing am plifie r, no current
can flow into the in verting input (because
of it s ass umed infinite impedanc e) .
Th erefore , l iNm ust flow only throu gh Rx
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FIG. 1G--A FREQUENCY-RESPONSE CURVE,such as the one shown here, can be used to determine
the bandwidth of an op-arnp. Such curves are often prov ided on the device's data sheet.

FIG. 9-DISTORTION (shown by dolled lines)
will result if the input signal's frequency ex­
ceeds the op-amp 's slew rate.

f
_ SLEW RATE

MAX -
6.28 V OUTMAX

Frequency response and stab ili ty
Op amps can have very narrow band­

widths . Typical open-loop frequ ency ­
response curves are frequently supplied
by the manufacturer of the device . For
example, the ope n-loop frequency re­
sponse for a Nat ional LM 11 8 op-amp can
be approx imated from the curve in Fig.
10. We can see that at the Il O-dB level (a
voltage gain of 300 ,000) the gain is flat to
100 Hz, at least as far as the open-circuit
response is concerned .

Now, let' s say that we want to find the
response at a different level of gain. In the
invertin g amplifier of Fig. 5-a , the gain
can be reduced each time feedb ack is in­
creased simply by reducin g the resistance
of R, with respect to the resistance of Ry.
If , for exa mple, RF were 100,000 ohms
and Rx were 10,000 ohms, voltage gain,
Av would be 1000 or (2010g1000 = ) 60
dB. Returning to Fig. 10, if a horizontal
line is drawn at the 60-dB level , it will
intersect the sloping line of the open-l oop
frequency-respo nse curve at 30,000 Hz.
Thus, at that gain level , the frequency
response of the op-amp is flat to 30,000
Hz.

The bandwidth of an op-amp circuit
can a lso be fo und fro m th e ga in­
bandwidth produ ct of the IC. For in­
stance , if the op-amp' s open-loop gain is
300 ,000 and its bandwid th is 100 Hz, its
gain-bandwidth product is the product of
the two numbers-300 ,000 x 100 = 3

continued on page 93

input faithfully . An example of that is
shown in Fig . 9. If the maximum un­
dis torted sinusoidal output voltage re­
quired from the op-amp is VOUTMAX , the
maximum sinusoidal frequency (fMAX) it
will reproduce prope rly is related to the
op-amp's rated slew rate by the formula:
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Slew rate
The maximum possible rate-of-change

of an op-arnp's output is called the slew
rate. If the frequency of an input signal is
too high , the output will not follow the

FIG. B-IF OFFSET-COMPENSATIONterminals
are not provided, offset nulling can be done
using a voltage divider. Here, that divider is con­
nected to the non-invertin g Input.

Offset voltage
When we discussed the differential

amplifier we noted that if both halves of
that circuit were not identic al there would
be a voltage at the output even with no
input signal. Since an op-amp is made up
mostly of differentia l amplifiers, that also
holds true for that device. However , there
are ways to overcome the problem.

Op-amp s should be adju sted for a 0­
volt output with no signal appl ied . Some
op-amps have terminals for nulling out
any offset voltage . If the device you are
using doesn 't , a voltage divid er like the
one in Fig . 8 can be used . Potent iometer
RI should be 10,000 ohms . The exact
value of R2 is not critic al, but it is a good
idea to keep it below 1000 ohm s.

co ns idered if a dev ice is to perform
properly in the circuits described . One
is how much power the op-amp can dis­
sipate safely. Another is the maximum
signal and supply voltages that can be
applied to the device before any break­
down occurs. Tho se maximum values are
usually indicated in the op-amp's data
sheet. We must also consider factors such
as offset voltage , slew rate , and frequen-.
cy response/stability . Let ' s now take a
look at those last three factors.

FIG. 7-A PASSIVE HIGH-PASS FILTER is
shown in a, a low-pass filter in b .

Practical circuit considerations
Several op-amp characteristics must be

As you can see, VOUTD is related to the
difference between the the voltages ap­
plied to the inverting and non- inverting
inputs of the op-amp.

Filters
One of the properties of capacitors is

that they pass high frequencies while
attenuating low frequencies. Thu s, if you
place a capacitor in series with a signal
source as show n in Fig. 7-a, it will let
only the high frequencies pass from V IN
to VOUT ' That circuit is called a high-p ass
filter.

Simi larly , if you place a capaci tor
across a circuit as shown in Fig. 7-b , it
will bypass , or short , the high frequency
signals to gro und and let only the low
frequencies pass from V IN to V OUT' That
circuit is ca lled a low-pass filter.

If you properly combin e both filters
into one circuit , the extreme high and
extreme low frequencies will be attenu­
ated and only the mid-range frequencies
will pass from V IN to V OUT ' That, of
course, is a bandpass filter. Conversely,
if the resisto r and capacitor in the circuits
are chosen carefully, a circuit that will
attenuate only a small band of frequencies
can be designed . That circuit is referred to
as a band-rejection or notch filter.

Those filters can be built using op­
amps as well. For instance , if only a resis ­
tor is placed in the feedback circuit , all
frequencies will be passed back to the
input. However, if a capacitor is used
there , only high frequencies are passed.
That, in tum , causes the high frequency
part of the input signal to be attenuated by
the op-amp itself, but allows the low fre­
quency part to pass unattenuated from the
input to the output. Thus , that circuit be­
haves just like a low-pass filter. If, on the
other hand , a resistor is used in the feed­
back circuit but a capaci tor is used at the
input , the circu it behaves just like a high­
pass fi lter. It is poss ible to desig n many
different types of active filters using resis­
tors, capacitors, and op-amps.
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$34900
CDEX 80-Fr
OPTIONS:
COEX Interface Cardto Apple $49.95
Demo Disc for Apple Available t o Dealers

Dealer Inquiries Invited

BACKBONE-9x7 Dot Matrix. Bi­
..--11+--+----1 directional Printing, Logic Seeking

Carriage Control. Standard
Underwood Ribbon.

FACE-Interface with RS-Z32.
Centronics. Apple, IEEE-488

FLEXlBILIlY-Selectable
Character Pitch. Line Spacing

and Line Feed

MUSCLE-Original Plus 2 Copies
(Carbonless Sets)

SPEED-80 Character Per Second.
Tractor or Friction Feed.

SPECIFICATIONS:
CHARACTER FORMATION PROCESS . . . Serial. impact dot matr ix
STANDARD FONT •• • .• . .• . • . .. .• ..• . 9 x 7 (7 needles). 6 x 6 for graphics printing
PRINTING DIRECTION .. • . . • . . . • • . . •. Bi-directional
NUMBEROFCOLUMNS• •..... . • • . . •. 80. 96 or 132. (40. 48 or 66 for enlarged characters)
CHARACTER SiZE. • . . . • ••.•• . . ••. . • . 2.57 mm (.101") x 2.0 mm (.079" ) for standard

8O-column line
CHARACTER DENSI1Y.... . •. . . • • . . .. 5 CPI for 40 column, 10 CPI for 80 column. 12 CPI

for 96 column and 16.7 CPI for 132 column
UNE SPACING 1/6". 1/8" and 1/1 2"
PRINTING SPEED . •. • . . . • . • • .. • •.. . . 80 charactersper second
NUMBEROFCOPIES . . .•.. • •..••. . . . 2 (original plus2 copiesfor cabonless sets)
PAPER WIDTH . . • .. • . ..•. ••..• •. .. . 8" to 10" for fricti on-fedpaper and 3" to

10" sprocket- fed paper
INKEDRIBBON•.• •.• . •• • . • •.. . •. . • • StandardUnderwoodspool type 1/ 2" (13 mm)wide

by 11.5yards (10.5 m) long
DIMENSiONS.... • .. • .• • • .• . . . . . . • •• 387 mm (153") wideby 309 mm (12.2" ) deep by

124 mm (4.9") high.With traeto-feed assy. height is
171 mm (6.7")

POWER CONSUMPTION• •• • . . • . . . • . • . 90 watts maximum operat ion 25 watts standby
WEIGHT 8.5 Kg (19 Ibs.)

"Have You Kissed Your Computer Lately"

Components Express, Inc.
~ 1380 E. Edinger . Santa Ana, Calif. 92705 • 714/558-3972 •

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6%'sales tax.

CIRCLE 21 ON FREE INFORM ATION CARD
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EOUIPIEIIT lID TRIIIIIIIG
III ITHER SCHIll CIIIIITCH.
NTS TR GINVITES YOU TO EXPLORE MICROCOMPUTERS,
o TAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEM LE AND 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 and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production­
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele­
vant. That's why you'll find such gear in
most of NTS's electronic programs.

For instance, to learn Color TV Ser­
vicing you'll build and keep the 25"
(diagonal) NTS/HEATH digital color TV

In Commun ications Electronics
B you'll be able to assemble and keep
z your own NTS/HEATH 2-meter FM
~ transceiver, plus test equipment.
o But no matter which program you
~ choose, NTS's Project Method of instruction
6 helps you quickly acquire practical know-how.
o
<X:
a:
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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.

1.



~._--_.-..._.._-._..__ ._..__.-.-..._-.o Check if interested in G.1. information.
o Check if interested ONLY in classroom training in Los Angeles.
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.'1

Age __

Zip _

3. The NTS/Heath HN-89A Microcomputer
feature s f loppy disk storage, "smart" video
terminal , two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4 . The NTS/Heath GR 20 01 Digital
Color TV (25" diagonal) features
specialized AGC-SYNC muting, fil tered
color and new solid-state high voltage
trip ler rectif ier. .

3.

Name _

Addr ess _

Apt. City _

State _

NATIONAL TECHNICAL SCHOOL S
4000 South Figueroa Street, Dept. 206-013
Los Angeles. California 90037

Please rush FREE color catalog on course checked below

o MicroComputers/M icr oProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Cond it ioning
o Digital Electronics 0 Home Appliances
o Indu st rial Technology 0 Color TV Servicing

_ NATIONAL
nll;TECHNICAL
L.II';I SCHOOLS

;
TECHNI C AL-TRAD E T RAINING SI NCE 1905

Res iden t an d H o me-St udy S cho ol s

4000 SO. FIGUEROA ST., LOS ANGELES, GA. 90037
1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featur ing on board

printer and display- 4K RAM
(expandable). Application Functions:
Central processor-Controller/Monitor­

Development System. 2. "The
NTS/SYM-l Microcomputer" 6502

Based CPU- 4K bytes ROM
(expandable)- lK RAM (expandable). 51

active I/O lines for versat ile interfacing: disk
drives, ASCII key boards, cassette tape, etc.



SERVICE CLINIC
Which way does current flow?

JACK DARR, SERVICE EDITOR

FIG. 1

Whe n you run into any kind of problem
where you need to know the polarity of
the voltage at a give n point, go back
through ~he circuit until you come to a

AT TIMES , WE COME ACROSS SITUATIONS

where we need to know the polarity of the
voltage at a certain point in a circuit.
Finding that polarity presents few pro­
blems if we remember some of the basic
laws of electronics and curre nt flow .
Although there is only one type of cur­
rent, there are (to cause confusion) two
ways to describe it. One way is in terms of
electron flow, whic h describes current by
the actual direct ion that electrons move in
a circuit. The other way is in terms of
conventional flow. Conventional flow
came about beca use the early expe riment­
ers arbitrarily said of the ir batteries ,
"This pole is positive ' and that pole is
negative, and current flows from positive
to negative."

Actually, those experimenters knew
that something flowed in a circuit, but
they had no idea as to what! The invention
of the vacuum tube cleared that up. They
found that a stream of electrons flowed
from the hot cathode to the anode (plate) .
Also, they found that electrons had a
negative charge. By putt ing a high posi­
tive vo ltage on the plate, "current"
flowed. Stubbornly they insisted that cur­
rent flowed from plate to cathode! So,
that was the "plate curre nt." That didn 't
cause too much trouble until the invention
of the diode and transistor.

When they made up the symbols for
semiconductor dev ices, they hung on to
the old conventions . Every ju nction (in a
diode, transistor, etc .) is marked by an
arrow and a bar. The convention was to
say that current flowe d out of the point of
the arrow . Actually electrons flow into
the arrow! Figure 1 shows a sketc h I made
up that helps me when I get confused. I
have three copies of it: one over my
bench, one in my wallet and one over the
desk where I am now ! Electrons flow into
the point of the arrow, leaving the device
with the polarity shown .

FIG. 2

CRT

RSENSE

I TRIPLER

I

NEGATIVE­
GOING

TAP

!ELECTRON
FLOW

VTVM METER PEGGED
I asked you why the meter needle peg­

ged to the left on an old KnightV'I'Vlvl,
and you sugges ted checking resistors (in
the meter) . I thought I had , but I found a
22K resis tor (R33) in the power supply
that read over 80K . I replaced it and ev­
ery thing's fine now. Th anks .- G.R. ,
Key Largo, FL

A word about grounds
The chassis is the common (usually

called ground) in practically all TV cir­
cuits. Older sets have only one ground. In
some new sets, you' ll find two. One is the
earth ground of the AC power ~ine : The
other is an isolated ground, which IS the
co mmon for all the TV circuits . In­
cident ally that common is always hot with
respect to an earth ground. When servic­
ing such a set, an isolation transfor~er

mu st be used because your test 10­

struments are almost always grounded to
the AC line . R-E

GOOD COLOR, WRONG PLACE
I got this set to fix (flood damage) after

it hadbeen to anothershop. I fixed several

SERVICE
QUESTIONS

( I
r IL-~----J
o HV
~WI NOI NG
10FLYBACK

r
SO~E SETS .~ R
PUT RHERE.t

1ST VIDEO
AMP

point with a tube, transistor , or other de­
vice where you know the current direct ion
for cert ain .

Here is an example of where that
method can be used : A while ago I came
ac ro ss a se t wi th a problem in the
automatic-brightness- limiter circuit. In
that model , the beam current is monitored
by a tap in the high-voltage return circu it.
A resistor from the tap to ground develops
a voltage that is fed to the automatic­
brightness-limiter circuit. You need to
know the polarity of that voltage to trou­
bleshoot the circuit, but the schematic
doesn't show it. But , by going back to a
point in the circuit where the direction of
the current flow is known, the polarity
can be determined . That point is the CRT ,
which is just a big tetrode vacuum tube.
Figure 2 shows a basic diagram of the
circuit.

In that circuit, electro ns flow from the
"plate" (CRT scree n) to ground through
the high-voltage tripler and the flyback .
The resistor (Rsense) to ground develops
the control voltage . Electrons flow into
the resistor , so that one end has a surplus
of electrons and becomes negative . The
higher the beam current, the higher that
negative voltage. If the beam curren t in­
creases (thus increasing the brightness of
the picture on the CRT scree n) more elec­
trons flow and the voltage drop across the
resistor increases. That voltage reverse­
biases the first video stage, thus reducing
the beam-current and maintaining a con­
stant picture-brightness.

_ loll .
CONOUCTS

b

ELECTRON FLOW-
a
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When it comes to choosing the right DMM,
you really only have four choices...

The AWl Easy-lleter™leries
with an exclusive Five-Iea·r Warranty.

A.W. SPERRY INSTRUMENTS INC.
The Measurable Advantage.

"See Us At Southcon 83 - Booth #309"
CIRCLE 80 ON FREE INFORMATION CARD

• Autoranging on Volts and Ohms
• 10 Amp AC/DC Range (EZ-6110& 6220)
• Range hold button for manual operation override

(EZ-6100 & 6110)
• Large, easy-to-read 3Y2 digit display
• Autopolarity
• Low battery drain, 300 hours continuous operation
• Continuity buzzer (EZ-6100 & 6110)
• Low Power and Normal Ohm ranges
• CMOS-LSI advanced circuity
• Automatic indication of units and signs
• Low battery warning sign
• Zero adjust feather-touch button
• Economically powered with two "AA" 1.5Vbatteries
• Safety fused
• Compact and lightweight (weighs only 8.8 ounces)
• Rugged. shock resistant ABS housing

RANGES
EZ-6100 & 6110 EZ-6200 & 6220

OCV 0-1000 5-Autoranges OCV 0-1000 5-Autoranges
ACV 0-600 4-Autoranges ACV 0-600 4-Autoranges
AC/OCA 0-10 1-Range (EZ-6110) AC/OCA 0-10 1-Range (EZ-6220)
AC/OCMA 0-200 2-Ranges AC/OCMA 0-200 1-Range
D 0-2000K!l 5-Autoranges D 0-2000KD 5-Autoranges
Low Power D: LowPower D:
0-2000KD 4-Autoranges 0-2000KD 4-Autoranges

Continuity Buzzer

For more information on the Easy-Meter™ Series or
any of the other fine AWS test instruments call
your local A. W. Sperry distributor today or contact
A. W. Sperry Instruments lnc., 245 Marcus Blvd.,
Hauppauge, N.Y. 11788, 800-645-5398 Toll-Free
(N. Y., Hawaii, Alaska call collect 516-231-7050).
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HUSTLER
Monitor Antennas
Bring In All
Of The Action

TUBE EATER
This one has some good people

stumped, inctudinq the distributor's tech­
nician. It 's a Zenith 16Z7C19Zthat eats up
6HV5's. I've changed the VDR's, but that
didn't help. The high-voltage adjust has
no effect on the high VOltage, wnich is too
high , as is the focus voltage. The high­
voltage-adjust pot is OK. The grid voltage
on the 6HV5 is +340 volts; the cathode
voltage only +105 volts . Help!-J.U., Be­
averton, OR

The only thing I see wrong here is the
bias on the 6HY5 , but that' s enough.

I think the transformer was bad . I got a
rebuilt panel from a tuner-repair serv ice
and it worke d fine ... exce pt for one little
thing.

The raster would appear at turn-on , and
then go out. The cause turned out to be a
bad diode, D 16 on the replacement front
panel. The raster would come on (beca use
of the " instant-on" transformer) and then
go right out. Replacing the diode fixed
that and , now that the DC voltages are
back to normal , the transistors run coo ler
and everything see ms to be OK . Thanks a
lot.-J.G. , Newton , fA

FOUR-LEGGED CAPAC ITOR
I asked you about a no-high-voltage/

everything -OK prob lem in a Magnavox
T982-13. You sugges ted several things to
check . It turn s out that one secti on of the
four-legged capacit or in the horizontal­
output stage was open; it looks like that
was the problem. - M .B. Danish, Aber­
deen Proving Ground, MD

Thanksfor thefee dback . Those capaci­
tors are designed so that if one lead op­
ens, it breaks either the emitter or col­
lector circuit of the horizontal-output
transistor.

LOW CRT HEATER-VOLTAGE
I installed a new CRT in a Magnavox

T982 chassis (-08 run) and now the volt­
age reads t .a-votts AC. The field fix for
that has something to do with a capacitor
and resistor insta lled in series with one
lead of the heater transformer, T301. How
do you make that fix, and where are those
parts?-E.M., Washington, DC

I see that R-C network in Sams 1509-
3. It looks like a lOOK resistor and 4 J.LF
capaci tor in parallel, with the combina­
tion in series with one of T30 1's prim ary
leads. The Sams parts list shows no fewer
than seven T301 ' s ! (The one you should
have is a 3003 10-4 ; check it. )

As a crys tal-ball guess, it looks to m~

as if the R- C network is in series with the
primary to provide a small voltage-drop.
If the capaci tor is open, the voltage drop
would be across the lOOK resistor, and
the CRT's heater voltage would be very
low. Considering your symptoms, that 's
where I'd look first. You should find
T301 just behind T300, on the left side of
the chass is at the back .

NO SOUND, NO PICTURE
I've got a Magnavox T931 with no

sound and no picture. I found shorted di­
odes in the full-wave bridge in the DC
power-supply, and a bad f1yback transfor­
mer. I replaced them, andgotgood sound,
but no picture.

The DC source voltage is OK, as are the
tubes, but I found that the plate voltage on
the horizontal oscillator was only +20
volts instead of the normal +225 volts .
The plate dropping -resistors check out
OK. I'm a bit lost.-R.B., St. Albans, NY

When you find a co ndition like that­
where the resistors and tubes are good,
but there ' s very low pl ate- volt age­
there ' s one answe r: the tube is drawing far
too much plate current, causing an ex­
cessive voltage drop .

Check the contro l-grid voltage ; if it 's
too far posit ive , you've probably found
the cause of your prob lem. The normal
DC voltage on that grid is on ly +0.2 volt.
[ see (on the schematic) a sma ll capacitor
between the grid and the plate circuit of
the oscillator section; make sure it isn' t
leaky. If it is leaky , it wi ll pass a high
positive voltage to the grid and cut off the
picture.

Double check : turn the set on cold,
with a DC meter on the plate of the tube.
If the voltage co mes up to normal , and
then drops very rapid ly as the tube warms
up , that capac itor is certa in to be at fault.

things, and no w it produces good col­
ors...but they're in the wrong places.
When I connect it to a color-bargenerator,
the red bar shows up at the right, and the
blue one at the left. They 're locked in
solid, too! I ran a full setup on the TVand
everything reacted OK...but the colors
still lock in in the wrong places! I' ve run
out of ideas ; maybe you have one.":"'H.S.,
Austin, TX.

I have a couple of them. I've had the
same thing happen to me and the factory
once told me to "check and replace the
AFPC (Auto matic Frequency PhaseCon­
trol) and color-killer diodes ." Also, a
Magnavox man told me some years ago
never to re inst all th ose diodes after
removing them-always to use new ones
(perhaps the heat of unsoldering them
ruins them) . Anyway , that ' s probably
where your prob lem is: unbalance in the
AFPC diod e unit. Try new ones (factory
replacement s) and , ju st to play it safe,
heat-sink them by holdin g the leads with a
pair of long-nose pliers when you solder
them in.

To see whether they ' re working pro­
perly, measure the DC voltages on the
two diodes; they should be exac tly the
same, but of opposite pola rities . A ball­
park figure is - 55 and +55 volts .

DIODE PROBLEM
A while back I wrote to you about a

Quasa r with a low-DC-voltage problem .
You were right-it was the power supply;

An~ Comp l ny

3275 North liB" Avenue
Kissimmee, Florida 32741

If you aren 't using a Hustler
Mon itor Antenna , you're missing
the action !

With a Hustler Discone or Mobile
Tri-Ba nd mo nitor antenna, your
scanner will bri ng in every ba nd
- c learly and quietly from
greater distances. And every
Hustler monitor a ntenna meets
the highest standards of qua lity
and engineering in the industry
- ourown.
Our vertica lly-polarized DCX
Discone Model covers all public
service frequenc ies from 40 - 700
mHz. And, its unique coilless
design minimizes signal loss.

Hustler's popular Monitor Motch '
utilizes yo ur car's antenna for up
to f ive different bands. And,
Hustler Tri-Band mobile antennas
offer you more mounting
configurations , plus the
reliability of top-grade
components throughout every
model.

Don't miss any of the excitement.
Bring it all in with a Hustler - Still
the standard of performance.
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Don't let the dragons get you. Dragons lurk in every job - from fuzzy instructions to
problems hiding in the hardest-to-find places. Keithley won 't solve all your problems, but we
can make your life a little easier. Our no-nonsense, no-mistake rotary thumb wheels give you
an extra hand. Our slanted jack face keeps the leads out of your way. Our extra-large LCD
display is easy on your eyes. Count on readings backed by our 3D-year reputation for
lab-proved accuracy. Keithley DMM 's and Thermometers. The Dragon Slayers.

Write Tom Hayden for free, frameable 9 x 12" copy of th is dragon and a catalog of Keithley DMM's, digital thermom eters and DMM/th ermometers,
handhelds plus bench models - the ones that make life a littl e easier. Keithley, 28775 Aurora Road, Cleveland, OhIO44139. Phone 216-248-0400.

CIRCLE 88 O!'l FREE INFORMATION CARD
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There should be +340 volts on the grid,
and +390 volts on the cathode, for a net
bias of - 50volts. You've got a net bias of
+285 volts- no wonder the tubes won't
last! They must be drawing a tremendous
amount of current!

My crystal ball tells me that the series
diode from the B+ to the cathode is prob­
ably breaking down under the load. Re­
place it with a suitably rated diode and see
what happens. That diode should cut off
completely, with a positive voltage on its
cathode. The high-voltage adjust control
should (JIl l/st!) vary the grid voltage: the
high bias is probably keeping it from do­
ing that.

25-INCH REPLACEMENT CRT
I have a ten-year-old 25-inch Magnavox

that I'd like to hold on to. The problem is
that the picture tube is going out. '1 get
con flicting advice about replacing i t :
some people tell me I can use a rebu il t
tube, others say they're no good, and still
others say that 25-inch tub es are no lon­
ge r ava ilab le! I'm really confused. ­
J.E.H., Long wood, FL

Age really isn't a problem; you should
see what I use-a 20-year-old RCA. I
haven't heard any mmors about 25-inch
CRT' s being discontinued. As for rebuilt
tubes, yes- it is possible to get a bad one.
However, if you get a factory-rebuilt one,
it will carry a warranty almost as good as
the new ones/do. Lines like RCA' s, Syl-

vanias . and others' offer such warrant­
ies. and we'v e had good results with
them. ~

From long experience I'd say that. if
the set has been working well this long.
the possibility of catastrophic failure is
small. Most of the problems have already
shown up and been fixed. Replace the
tube and keep the set.

INDEPENDENT REMOTE CONTROL
I have an RCA CTC68 with remote con­

trol, and it's got a dandy problem. It turn s
itself on at odd times, usually in the mid­
dle of the night...and even with the REMOTE

switch in the OFF position! I've changed
Q104, which was what RCA suggested,
but it didn 't help. Any ideas?-H.L., New­
port, OR

Since you've changed Q 104, which
controls the opto-co upler switch, the
problem must lie somewhere else. Check
the remote. especially Q 11 , which is the
relay-control transistor. If it' s leaky. it
could cause that kind of problem.

tFeedba ck: That \l"as it. / had replaced
Q I I . but evidently the replacement \I" (/ S

as bad as the old one . A second replace­
ment cured the problem . Thanks .)

STICKY PROBLEM
I developed an interesting problem in

mv RCA MR-4l 9R (CTC- III chassis):
ni ither the remote control nor the switch
on the set would turn it off. I had to

unplug the line cord to shut it down.
When I plugged it back in. two more
problems showed up: the volume shot up
to maximum. and the remote volume con­
trol wouldn' t work.

All those functions are controlled by a
remote receiver. Checking the switch
showed relay K I stuck in th~O N position.
Freeing the relay and cleaning it brought
al/ the' functions back to nor~l al. -

The unexpected thing here (remember
your column "Expect the Unexpected"
in the July 1982 issue") was that a shop
technician might never know that the
original fault was j ust in the on/of f
switch. and the symptoms pointed to the
decoder when the only problem was in the
relay.

I haven 't figured out why this hap­
pened (neither have /-J. D.). Maybe
someone out there has some ideas.­
R .S .. Poway, CA

LOST PICTURE
When I reported a no-picture symp­

tom. you told me to try a new video-driver
transistor to find the cause. I did, but it
didn't help. When I checked for continu­
itv between the collector of that driver and
the base of the next stage. though, I dis­
cove red that something was open, It
turned out to be a lead on the delay line; I
resoldered that and things came back to
normal. Thanks, ever so much.v-A .V"
Miami , FL R-E

Sylvania ECG
Replacement
Semiconductors
and Components
Full line in stock.
The best qual ity
semiconducto r.

VERY POPULAR

REMEMBER!
Sylvania
Tubes

70% + 10%
OFF
LIST

SYLVANIA Triplers
ECG·500A ECG·523 ECG·526A
212-139 212-141 212-141-02
212-139-01 212-141-01 212-141-03
212-139-02 212-141-04

$1295 ea. $1500 ea. $1699 ea.

[D(ijJ(]U'il[ljI](]: The Source for Quality at Low Cost

RG.59/U 75 OHM Bare copper • 0 F·59 Connector
conductor withSeparate Ferrule

Co-Axial Cable \ 1De/100 lotBraidedbare
Copper Braided copper shield ~ Matc~~~~~~~ormer

Shield ;;;iiiiiiiiiiii.;'iiL:?lP MT·1 59¢ ea. $4400/100

Whiteor Black Foam POlyethlYlene ~ 2 Way _75 Ohm Coupler 2 SC1172B 80 MFD X 450 Volts 99
$4450/1000 ft. dielectric ~ MT·2 $14Vea. $8900/100 $1 99 100 MFD X 450 Volts 1.09

l!J(ijJaJuuml!JaJ
ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

~ Also ask for Free 100 Page Catalog ....
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SOLDER (60/40 Rosin Core)I! 11b.· .062d;.
(regular size)

$799 SOL·1

SILICON RECTIFIER 2.5Amp/1000PIV CHEATER CORDS REPLACEMENT RODS G.E.OM-300
100/5995 SL.100 - Polarized CClip ~"' _

- - 1Price: 3ge 24620 r-
GLOBAR DISC- 120Ohms C~ J"tA. ..." $1 49

107191 RCA 99~~ ~~ 4SectionLAR·4 ese
StandardCClip 5SectionLAR-5 ase PANASONIC OM·500

Price: 3ge 24623 6SectionLAR·6 9ge I:~=------

~~ 7SectionLAR·7 9ge $159

Send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826
in NY STATE (212)865-5580

All ORDERS SHIPPED UPs/COD F.O.B., N.Y.C•

MASTER CARD' VISA • aBC
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Kato Sons' Regulated Varlble DC Power Supply
For use with KSllC-KIT 1.9 - 2.5GHz DownConverter. Completelyassembled
with Attractive Cabinet TV/CDflVerter Mode Switch, Frequency Control and
LEDIndicator.
Modol KSPS·1A Assembled Power SUI'l'Iy, . . . S23.95

2.15

. 9.15

. 4.95

. 9.95

. 29.95

. . 1.15
. 7.95

75 ohm
3dB :t1 dB
"dB :t1dB
12dB mi n.
65d B min.

117VAC 60 Hz. 2W
10~W x6Ho O x3}o\H

4H Ibs

Bambi 's Spec fflCation s:
• Input/ Output 'mp~dlnc.
• Signal Lou
• NOISe
• Inp ut Return Loss
• lsollt lOn
• Pow er Req.
• DimenSIon s
• Wt'ighl

PART
N.

6PP1-PWD

IVT I·PWD
1CB I-PWD
3TPI1-PWD

INTROOUC~IN~G~OU::RIW~~~
7+11 NO
PARTS KITS

DfSCIUPTIO IIII PRICE

Vor" ter UHF Tuner, Mod.I IJES-A56f . . . . $24.95
PrintedCtr"cuit Board, P,,-driRtd . . .. . 11.95
PCB Potentiometers 4-2ll<, 1-.5K, 2- 1OK. 2-SK,
I-I K, . nd l-50k. p I piecesj. . . . . . . 1.95

4FR-31-PWD ResistorK~ , '. W, 5%29·pcs, Y, W 2-pe•..... 4.95
5PTl·PWD PowerTransformer, PRt · 1I7VAC, SfC-14VAC

at 500ma . . . . .
PanelMount Potentiometers andKnobs. 1-1KBT
.nd l ·5KATwith switch 5.95

7SS11·PWO te's 7-pu . Diad" 4-pes. Regulatol1 2-pcs
Tramistors 2~pes , Heat Sinks 2-pcs .
EI" tro/yti< C. pacrtOl Kit, 14-pioce•. ..
Ctramic OiskCapacitorKit. 50 WV, 20-pcs
Varible Ceramic TrimmtfClplCilOf,
5-65pfd. 5-~"es .
C~I K~ , IBmh. 3-pes, .22I' h. I-pioc. {prowound
induttors)a nd2 T37-12 Ferritl Toroidcom
with6 h # 26win. . . . . . . . . . . . . . 6.00
M:Sotkrts.Till inlay, 8 pin 4-pes, 14 pin t -ee
and16 pin2·pes.... .
Endosura withPMSpeakerand Pra-driI&ed
Blckpanel for mounting PCB andAnt Trrms .. .. 14.15

14 14MISC-PWO Misc. PIttSKit. tncludes H. nlw. " . (B/32, 8/32
Nut. & Bolt.) , Hookup Win, Solder, Ant. T.rms
OPOT Ant. Switch. Fuse, F""holdef, etc •.

15 15MCI5-PWO MylarC.pacitors, 14-pcs. ndSiM<
Mita Capltitol'S 2~pieets . . . . . 7.95

Whl n Orderinl Alllttms , t1 ~15) , Tot.1 Prie• • . • . . • . . • . . . . . 159.95

11 I1ICS·PWO

13 13SR·PWD

11 Il l5-PWD

8 8CEt4-PWD
9 9CC10-PWO

10 IOCT5-PWO

Check the qua lity of Bamb i against that of
much higher pric ed competition. All so lid
state elect ron ic swi tching provid es low atten ­
uation (3dB), w ide frequency response (40 ­
890 MHz) . and excell ent isolation betw een
signal sources (each I/ O sect ion ind ividually
sheilded for 65dB min . isol :nion).

PART
N.

4fR35·SWD
5PTl-SWD

6PP1-SWD

IVTl-SWD
1CBI·SlVO
3TP7-SWD

12 I1ICS-SWD

11 Ill4-SWD

B 8CE9-SWD
9 9CC33·SWD

10 10CT-SWD

DESCRIPTIOIIII PRICE

Varactar UHF TUlM!r, Model UE S-A56F. . . $24.95
Printed CircuitBoard, Pre-Drined. . 18.95
P.C.B. Potentiometers, 1 ~2OK , l ~l K , and
5~ 10K ohms, 7~pu: ces . 5.95
R" ist« Kit. II W.tt. 5%Carbon Film, 31·piece• .. . 4.95
Power Transformer, PRI-117VAC. SEC-24VAC,
150m. . . U 5
Pant!Mount Po:entiometm andKnobs, l-1KBT
.nd 1-5KATw/Switch . . . . . . . .. 5.95

7SS14-SWD IC's 7-pes. Diodes 4-pcs. Regulltcrs 2-pes. Hu t Sink
I-pio" . . . . . . . . . .. . . . . 29.95
Elettrolytic Capacitor Kit. 9-pieces . . . . 5.95
Ctramit DiskCapatitor Kit. 50 W.V., 33· piee.es . . 1.95
Variable Crrlmic TrimmerCapacitorKit.
5·65pld. 5-~"cs . . . . . . . 5.95
Coil Kit, 18mhs 2·piKn, .22p.hs t-pece (prewound
induetorsl and 1 T37~ 12 Ftrrite TorrotdCore
'tI'r ith3 ft of #26 wir• • • • • • • • . •. • • . •. . .. 5.00

I.C. SKu tS. Tin inlay,8-pin 5~pitr:es

and14-pin 2-piecn . . .. . . . . . . . . 1.95
13 13SR-SWil Sj>uko", 4<6" {N~ & P"!'J'"dod Waad EncIaw! . . . 14.95
14 14MISC-SWD Misc. Parts Krt Include. H.nlw. ... (6/31, 8/31

Nuts. & Bohsl. HookupWi •. Ant. Terms, OPOT
Ant Switch, FUll , Fuseholder. etc .. . • • 9.95

When Ordering All It ems, (1 thlu 14). ToUI PriCi 139.95

""N.

~~ l.K4 70 - U'Mlz
"....1rfut75 ....
~l4-I3llul;dC!llrnlllJ

Bamb i's fr ont pane l w as designed with the
user in m ind . Comput er styled construction,
w ith soft -touch keyboard (rated fo r over 10
million ope ration s), arranqed In mat rix fo rm
allows easy inpu t/outp ut selection wi thout
refering to charts. Funct ions selec ted throu gh
the keyboar d are imm ediatel y displayed on
the 18 LED status indicators.

ORDER ALLTHREE ITEMS

..$7495MAE-2, KSOC·KIT .nd
KSPS-IA,...Only• • • •

RtgtJIlI price ~ ordtrtd stpaIlttly$82.85
- CO-AX CABLES ARE NOt INCLUDED-

50 MHz - 900 MHz

e Not A Kit

e 1.9-2.5 GHz e 31Y2" Long
e 23dBAverag' Gain e Commercial Grad,

e Di. ClSt Waterproof Housing with 41,1, " l 2Y2"
Ar.. for Electronics

e Induda P.C. PllIba. F· 61 CanntCtor and Mounting H. nlwar,

MAE-2 32 Element YAGI Antenna $23.95

ZYZZX VHF-UHF Wideband Antenna Amplmer

._~"'JlriJ2 '
4iY' _. - .

<; _ .

RnolulionalJ New HYBRID IeBroadband Ampllliers
Model ALL- ! 12dB Gain
Model ALL-2 35d8 Gain

1heseunrts WI not ""'"anywtwre me inthl!WOlid. Eadl lri: d Slr'ftlNl"" JUPOMS andis
avaUbIt in KItCItAutrnblldbin . IdealforCMt.door or irdoor lrt L VO~. Is75 otml
AIJ1IIrfwn; indudtSlp¥llt CO-IX lnd ptIWtf SUJlI)ty. fl u., aueml*d in 25 rMu!n . Nocob .
~to tunlor.t

ALL-1 ComplttllalIIIfl powtr supply nus ALL-1 WIl'Id,'Trst:1d1IIf 'PM' supply n U 5
ALL·t Comprtakt w/pt1WliWClP'r JU5 All-t WllId/Ttstad w/r-~ 4U5

Kato Sons' Down Converter Kn *1.9 - 2.5GHz*
Drsig~ for Simple Simon by former Japanese COAmateurMagazine's UHF
Editor/Engine!(. Unitutilizes new ingenious PrintedCi cuit Probeformaximum
gain. Cirtuitboardfitsinside MAE-2 antenna housing. Requir!s 1 hour assembty.
(; and capacitors pre-soldered,
Moder KSDC-KIT 1.9 - 2.5GHz D mConvert" Krt S34.95

CUSTO MER NOTICEo BUY W ITH CON FID ENC E . . . BEWARE OF lowaUALITY IMITATORS. AII of
• our kit s consist of New, 1at Class, RF Quality, Part s Enginee red fo r Optimum

Op erat ion , not facto ry seconds or stock close -outs . We serv ic e you r com pleted kits that you've purchase d and built. You w ill
never get stuck w ith 3 BA G OF PART S w hen ordering from Simpl e Simon.

STYA-] YagiAnttnnl. 14.5cSGIin. StlecbtM750f300ohm
Ctlamd 60-80 . . . $19.95

$TVA-4 Y~A~ronI, 14.5l1!GIin. StltttatM750f300ohm
Chanrwl 44-52 $19.95

RG·59/U 75ohmlowLou Coax CIbIe. . . $.Up/ft. f -59CoaxCOMKtOf $ .J9 ••.
Mr-1 SpKiII UHF 75-300 ohm Matdleng Tl"IIlSlonnrr. . • .. $1.45 '1.

SIMPLE SIMON ELECTRONIC KITS,™ Inc.
3871 S . Vall ey V iew, Suite 12. D ept. R. La s Ve g as. NV 89103

In Nevada Ca ll 702-871 -2892

Ava ilab le by Ma il Orde r On ly
Send Check" or Money Order. Minimum
Ord e r: $ 16 .9 5 . Ad d 10% Shipping a nd
Han d lin g o n o rd e rs u nd er $40 .0 0 . For
o rd er s ov e r $40. 0 0 , a dd 5%. Mini mum
S hipp ing a nd Han dling $2.00. Cat, $1 .00

- VISA a nd Mast erc ar d Ac c eptable ­
· Check orders w ill be held 30 days before shipping.

c....
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c
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COMMUNICATIONS CORNER
Ensuring privacy In communications

HERB FRIEDMAN, COMMUNICATIONS EDITOR

TABLE 1
EIA SUBAUDIBLE TONES

67.0 Hz X2 100.0 12 146.2 48
71.9 XA 103.5 lA 151.4 52
74.4 WA 107.2 18 156.7 5A
77.0 X8 110.9 22 162.2 58
79.7 SP 114.8 2A 167.9 62
82.5 Y2 118.8 28 173.8 6A
85.4 YA 123.0 32 179.9 68
88.5 Y8 127.3 3A 186.2 72
91.5 ZZ 131.8 38 192.8 7A
94.8 ZA 136.5 42 203.5 M1
97.4 2e 141.3 4A

I.OW
GROUP-
Hz

697 1 2 3 A

(J)
770 4 5 6 Bo

Z
0 852 7 8 9 Ca:
f-
l ) . :;r
W 941 (SPARE) 0 (SPAR E) 0
.....I
w HIGH6 1209 1336 1477 1633

0
GROUP- Hz

« FIG. 1a:
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Til E NEED FOR " SEC UR IT Y" I N CO M ­

muni c ati on s has grow n alon g w ith
adva nceme nts in techn ology . pop-ulation
increase . and lack of spec trum space . To­
day. we ca n manu facture reason abl y
priced receivers for almost any frequen­
cy. and almost everyone can afford a
. ' monitor radio" that will let him listen in
to gove rnment and business frequencies .
radiotelephone co nve rsations. and the
like. Norma lly . if there are a few hob­
byi sts "readi ng the mail" on co m­
munications frequencies it' s not much of
a problem . But when eve ryone and his
brother (and sister) can listen in. it be­
comes another story .

As for the a irwav es , th ey are so
crowded that we have shared-use of the
VHF/U HF channels . and we must often
provide some way to keep shared-channel
users from being disturbed by ca lls and
conver satio ns not intend ed for them .

Even the amateur radi o ope rators have
their own problem s caused by technology
and popula tion . Two-meter re peater
activity is so heavy in some area s that
many clubs have been forced to restrict
access to thei r rep eater s. particu larl y
when that repea ter provide s a " phone
patch " service .

Fina lly. we come to the ' 'peop le on the
go " - people who are constantly on the
move. runn ing down hospital corr idors ,
driving from one computer-repair site to
another. or relaxing at the pool or theater
but always "on ca ll. " They use radio
paging sys tems to inform them that they
must phone in for a message or spec ial
instru ction s .

A conve nient. low-cost. way to pre ­
vent unauthorized VHF /U HF mo nitor­
ing . use of a repeater. signaling . etc . . is
through the,use of audio tones of specific
fre que nc ies tran smitted before . along

with. or instead of voice transmission s/.
Sometimes a subaudiblc (below the lower
frequency-limit of the receiver' s audio­
output stage) tone is transmitt ed along
with the audio. and only those recei vers
with a squelch circuit tuned to that sub­
audib le frequenc y rece ive the transmi s­
sions. At other times. a specific tone or
seq ue nce of ton e s p rior to a voice
transmission will open the squelc h.

Preci sion-freq uenc y tones also provide
signaling thro ugh radi o pagers-those
"beepers" you see cl ipped to the belts or
shirt pockets of nurses . doct ors . service
technicians . and others who have to be
contacted. no matter where they may be .
Each beeper is a miniature radio receiver
whose audio output is keye d by a different
tone or sequence of tone s. so that a single
radio-frequency can be used to page hun­
dreds of individu al subscribers. or groups
of subscribers. When the beep er sounds.
the subscriber phones in to his office or
the pagin g service to receive his message.

EIA tones
The tones used for signaling . paging

and squelch-opening must be highly pre-

cise. and the filter s in the receiving equip­
ment are very sharp (high-Q) with filter­
bandw idths of ::':: 1.5 Hz bein g common.
As show n in Tabl e I. there are 32 stan­
dard EIA tones just in the narrow range of
67.0 to 203 .5 Hz. yet the frequencies are
eas ily separated by modern recei ving
equipm ent. Also note that eac h frequency
is assigned an alphanumeric identifica­
tion code. That EIA frequenc y-group
consists of subaudible tones: they are be­
low the minimum frequency norm ally re­
produ ced by receiving equipment and are
se nt si mult aneo us ly with the vo ice
tran smission . A receiver' s audio-output
stage is turned on by the tone. and goe s
off when the tone ceases. (The full range
of EIA tone -frequencie s ex te nds to
2 109 .4 Hz .)

Other tone-sy stems
General Electri c and Bramco each have

their own standard tone-groups for two­
tone sequential signaling . Depending on
the tone freq uency(s) used . either a group
of pagers or an indiv idual pager can be
si gna led. To i ll us tra te how far the
signaling-tones conc ept ca n be carried,
Motorol a alone has six gro ups of ele ven
frequencies, giving a total 01'66 frequ enc­
ies bet ween 288.5 Hz and 1433.4 Hz.
G.E. has three group s of eleven tone s',
and Bramco two groups of eleve n. Some
of the frequencie s are used by all three
companies, others are not. And , if you
find you need other frequenc ies, you can
use " non standard" tones in the range of
268.5-3906 .0 Hz.

As a general rule, tone encoders can be
easily added to almost any equipment
such as amateur radio HT' s (ha ndie ­
talkies) and transceivers . The encoders



"Mobile antenna mounting
and cable routing on today's
cars are anightmare"

"We just can't find ahigh
performance antenna that
doesn't need aground plane"

Avanti. he on-glass, halfwave,
15- inute solution from'.

the a tenna specialists co.
Model AV-240 Moon Fantom'· CB antenna, ideal for vans, motorcycles . ..
even apartment windows!

• Co-inductive coupling establishes highly tuned circuit through glass or any
non-conductive material up to %" th ick, with no measurable signal loss.

• No ground plane: full electrical halfwave design provides omnidirectional
performance equal to practical %wave installations.

• New DUO-BOND mounting system for firm, resilient, waterproof bonding in
minutes-yet removable without damage to car or antenna.

• No holes to drill, no damage to vehicle . ..easy, fast cable routing.

New MON-64 DISCAN­
monitor antenna.
Lightweight,
econom ical.
Excellent
performance,
all bands.

l8> " St ri pe s of Quality"
~

we design solutions. ~

M5-119
Super 5canner­
Search with 5.75 dB
gain .. .instantly zero
in with 8.75 dB
electronic beam­
no rotator.

the antenna specialists co.
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the antenna specia lists co .
a member of The Allen Group Inc.
12435 Euclid Ave., Cleveland , OH 44106

Canada : A. C. Simmonds & Sons, Ltd.~~ Support your loc.1 REACT Te.m ... we dol
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are ava ilable as small pr inted-circuit
assemblies not much larger than a postage
stamp. and are connected directly into the
microphone circuit or the input to the
transmitter' s modulator stage . Similarly .
prin ted-circuit tone decoders are also
available; they are about the size of two
postage stamps . The operating frequenc­
ies of the encoder and decoder are
selected by the user. Sometimes they are
crystal controlled; some recent devices
are pro gramm able by mea ns of DIP
switches.

DTMF encoders
Perhaps the most popular, best known.

tone group is the set of DTMF (Dual Tone
Multi Frequ enc y) , o r Touc h-To ne
frequencies used in telephone circuits.
Those tones are also used for everything
from comput er control and data entry. to
control of amateur-radio repeaters, to re­
mote control of industrial devices.

The DTMF tones consist of two groups
of four frequencies-called the low and
high group s- arranged in a matrix as
shown in Fig. I . Depressing a key or
button causes two tones to be transmitted
simultaneously. For example, depressing
the "4" key transmits both the 770- and
1209-Hz tones. For conventional TOl/ch­
Tone signaling only twelve combinations
are used and only twelve keys are pro­
vided on the keypad, usually numbered
" 0" through "9" with two spares that are

generally identified by the "*" and " # ..
symbols. Note that the 1633-Hz column
is not normally accessed. There are 16­
key pads available. though . for special
applications; they make use of that 1633­
Hz column . That provides four additional
tone-combinbation s in additi on to the
standard twelve . The four new keys.
together with the two "spares" on the
standard pad provide six ' ' free ." or non­
numeric keys that can be used for addi­
tional control function s. Sometimes . for
example. they are labled · ·A." " B."
"C," " D," " E. " and " F," and are
effectively used to provide a hexadecimal
keypad for computer input.

Audio tones present ly prov ide re­
latively inexpensive telephone signaling.
selective paging, and com munica tions
security. However, one must wonder
whether the cost and complexity can be
reduced even farther by digital encoding
using microprocessors. Even today, a
single integrated ciruit can genera te all
the DTMF tones . In a future column we' ll
go into selective digital encoding. R-E

SHARE
THE COSTOF

LIVING. ~
GIVE TO THE

AMERICAN CANCER SOCIETY. .

EQUIPMENT REPORTS
continued from page 32

standard cash-register-type paper, is cap­
able of printing upper- and lower-case
characters in nine type-sizes . and can
scroll freely up-and-dow n or side-to-side.
That last feature is very important and is
what make s the pri nting of grap hics
realistic . About the only problem I found
with the printer was that the pen tips dried
out rather quick ly-I wou ld suggest
keeping the pens capped when not in use.
The operation of the PC-2 and its printer­
interface is rather straightforward, but a
first-time user should take care to follow
the instruction manual closely.

Turning to that instruction manual, we
find that it is clear and concise, and leads
the user through each phase of start-up
and operation. However , toward the end
it seems to lose its tutorial flavor and
simply provides brief instructions on use.
I think the manual would have been even
better if more tutoria l help had been
offered there . But on the whole it is prob­
abl y one of the be t ter co mp ute r­
instruction manuals around.

Altogether , the Radio Shack PC-2
pocket computer is an impressive and
powerful unit as it offers true computing
capabilities in a nearly pocket-sized pack­
age: it sells for $279.95. The cassette
interface/printer sells for $239 .95 . R-E

GETTHE SAME VIDEOTRAINING
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Now you can be tra ined by Sony even if you
aren't employed by Sony.

Because we're making our vast librar y of tra in­
ing videotapes available to you. Th e very tapes tha t
teach our own engineeri ng, service and sales personnel.

The tape s cover the prod ucts and concepts of
video and its related techn ologies. You can learn the
basics of video recording.Co lor systems.
Digital video and electro nics .Television
production . And more.

Plus you can learn how to service
cameras,VT R's,and ot her video products.
As profession ally as Sony does.

The tapes are pro-
du ced entirely by -
Sony and contain
up-to-th e-m inute
inform at ion. They
communica te clear­
ly and simp ly. And
some of them are
even programmed for
interactive learning.

And learni ng thro ugh 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 availab le for reference.

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

Write Sony Video Products Com­
. pany, Tape Production Serv ices,

700 W. Artesia Boulevard,
Compton , California 90220.

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

obligation. Excep t the
obligation you have to

yourself: to find out
about the best train­
ing available in
one of the cou ntry's
fastest-growi ng,
mos t lucrative fields.

SONY;
Video Communications

Sonyis a reg. trademarkorSonyCorp.
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COMPUTER CORNER
Computerizing your office
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YOU'VE FINALLY DECIDED TO TAKE T HE

plunge . Business associates and friends
have long extolled such benefits of office
computerization as increased productiv­
ity, quick and convenient access to in­
formation , and higher profit s. The pres­
sure is on to jump on the bandwagon , and
you've dec ided to give in. But where do
you begin ?

Do you buy an office system, or hook
up with a timesharing service? Do you
consult with your local computer store, or
take the less expensive mail order route?
Do you go for a turnkey (ready-to-run)
system, or do you opt for having the sys­
tem configured to fit your specific needs?
The begin ner has a mind-boggling maze
of options to sift through before making
the switchover. The only way to make
any intell igent decision is to know all of
the options-and the pros and cons of
each .

Buying vs. timesharing
Once you have determi ned that some

office functio ns are to be computerized,
you have to decide whethe r it is better to
buy a computer system or to hook into a
timesharing service such as Tymshare or
Comshare. We will first study the options
of two timesharing methods-batch pro­
cessing and actual on-line usage .

In the batch-p rocessing approach, the
entire keypunching (data entry) and data
manipulation procedures are performed
outside the office by a serv ice bureau .
After your initial consultations with the
bureau staff, all data to be processe d is
turned over to them on a regular basis.
The data is then fed into the service's
mai n co mp uter, processed. and the
printed output is del ivered to you.

Wi th on-line timesharing , the key­
punching function is performed at a ter­
minal in your office that communicates
via modem hooku p (over telephone
lines-see Fig. I) with an off-site main­
frame unit shared by a number of different
companies. You access the portio n of the
mainframe's memory that is reserved for
your application programs, and your staff
carries out any data storage, retrieva l, or
manipul ation functions .

Which of the two timesharing methods
is better for you can be determined by
your office requi rements. For smaller op-

' Managing Editor. Interface Age mag azin e

FIG. 1

erations, where bookkeeping is minim al
and various files do not have to be acces­
sed constantly throughout the workday,
batch processing may be the better choice
because the service is less expensive.
That' s because the overhead involved in
shopping for the proper termin al , mod­
em, and software-as well as the ex­
penses of maintenance and repair, and the
u p g radin g a n d r ep l ac em ent o f
equipment-are not necessary.

On the other hand , while the actual
service cost is less- and the incidental
costs detai led above are not present-the
process is scarcely as automatic as on-line
usage . It imposes a greater workload on
the employees who go through the daily
routines not accomplished by the compu ­
ter. Traditional bookk eeping and file­
cabinet activities are necessary while the
material is being asse mbled to tum overto
the service bureau .

Also, the standardized software pack­
ages available from a service bureau are
not very adaptable to individual needs.
Unlike the on-line method , batch pro­
cessi ng requires you to adapt your office
procedures to the system-rather than the
other way around. The loss in flexibility
of operation may offset the savings of the
serv ice.

As with service bureaus, consultation
with the timesharing service wi ll de­
termine which software programs in its
data bank serve your needs best. Then the
program s are fine-tuned to your specific
office requirements.

The obvious benefit over batch pro­
cess ing is greater-and more constant­
co ntrol. Rath er than kee ping records
manuall y to turn over to the service
bureau . the data is fed directly into the
computer. Information can be added, de-

leted or manipulated at any time . For
larger businesses whose daily (or even
hourl y) transactions require fast data­
manipul ation, timesharin g may be the
only answer.

There is one frustration that can occur
with timesharing that should be pointed
out. Depending upon the number of users
sharing the service, access may not al­
ways be instantan eous. If your local ac­
cess node is overbooked you may have to
wait until it clears--or pay for a long­
distance call to the next access point. The
possibilty of "crashes" also ex ists­
resultin g in inconvenient " downtime" or
even the loss of data.

All things considered, batch process­
ing will prove cost-effective for some
smaller companies, while it may be too
inconvenient and unsophisticated for oth­
ers . Only by comparison-shopping and
careful analysis of your work-flow re­
quirement s can you det erm ine which
method of timesharing is best for you.

A computer of your own
Perhaps you require more sophisti­

cated capabilities than the timesharing
services can offer. You might, in that
ca se, co ns ide r purchasing an off ice
microcomputer. As costs of hardware and
softw a re continue to drop-while
capabilities continue to increase-an in­
house system is a good investment for
many businesses.

An important consideration. though , is
all the " hidden" costs that must be taken
into account: hours of planning and con­
sultation, program customi zation , up­
grading and maintaining equipment, and
staff training. The busy office manager ,
already overloaded with day-to-day con­
cerns, may find it necessary to hire a DP
(Data Processing) specialist just to coor­
dinate all of these headaches.

While on- line timesharing does not re­
quire the programmers or computer tech­
nicians that are necessary to handle a
complete office system, it does require
DP skills on the part of at least a few
employees-a staff with skills separate
from those of basic bookkeepers or file
clerks. However , while on-line timeshar­
ing does requi re a terminal and basic com­
munications hardware, it is much less
compli cated than implementing a com­
plet e sys te m . Th e sho pping , main­
tenance . software integration , and plan-
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SAMS BRINGS YOU
BASIC ANSWERS FOR

COMMODORE AND SINCLAIR

" But, Gloria, I do excel in sports. I have
elec tron ic foo tball, electronic basket­
ball , electronic hockey .. ."

retai l outlets. However , they seldom
offer any after-sale support. The tasks of
planning and customizing the system are
left totally up to the purchaser.

That can present insurmountable pro­
blems, because there are light years of
difference between buying a computer
and buying an electrical appliance that
you can take home and plug in. The pro­
cess involves analyzing your work-flow
requirements, installing the system soft­
ware and any utility packages, as well as
properly connecting and operating the
peripherals and learning to work with the
idiosyncracies of operating systems and
programming languages. The value of a
qualified sales-person who is willing to
work with you in the crucial purchase­
and-implementation phase can make the
difference between success and failure in
es ta blis hi ng a cos t-effe ctive office
system,

So, the answer is simple, right? De­
spite the initial cost savings of a mail­
order house, it' s usually better to buy
from your local dealer. Not always.
Though there are rapid improvements
occurring in the after-sale support area,
horror stories still abound of computer
stores not offering adequate service, not
employing qualified salespeople, and not
offering the necessary after-sale hand­
holding.

The only way to avoid the problem is to
rely on the word-of-mouth technique. If
you've decided to buy from a computer
store rather than a mail-order firm, make
sure it' s a reputable one with some satis­
fied customers. Another caution: since
usually the vendor 's warranty is only as
good as the manufacturer' s policy, make
sure that you stick with a company that
other users have endorsed as standing be­
hind its products.

Nevertheless, for the adventurous, the
electronically-inclined, or those with ex­
perienced friends willing to help them
over the rough spots, the savings offered
by a mail-order purchase may be worth
the extra effort.

The keyword in computerization is pa­
tience. Switching to automation is not an
overnight process . Since there is a wealth
of alternatives-each with its own advan­
tages and disadvantages- plan your
moves wisely. With cautious investiga­
tion, the pitfalls will be easy to avoid , R-E

SAMSBOOKS
HOWARD W SA MS & co., INC.
4300 West 62nd Street
P. O. Box 7092
Indianapo lis, IN 46206

everyCommodore 64 computer.
Ask for No. 22010, only $12.95.

Onceyou know a little BASIC,
you can useyour computer to play
checkers, predict human choices,
makedeductionsfrom stored data,
generate poetry, and simulate
counseling by a psychiatrist!
EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE FORSMALL
COMPUTERS showsyou how, and
helpsyou translatethe programs
into the BASIC version you need.
Ask for No. 21785, only $6.95.

To order t hese Sams Books or
to get the name of yo ur local
Sams retailer, call 800-428-3696
toll-free or 317-298-5566 and
refer to our ad #AD224.

important, having the system on hand­
and learning to use it-will prepare you
and your staff for the oncoming computer
blitz. Timesharing may leave you behind
while technology races ahead.

Shopping for a computer
Assuming that you' ve chosen to go the

purchase route , where do you buy? Are
you more attracted to the cost savings of a
computer-by-mail transaction-or the
step-by-step support offered by a local
retail outlet?

Mail-order vendors are able to offer
substantial software and hardware dis­
counts because they do not have the over­
head involved in operat ing coast-to-coast

Be a VICexpert ! Our VIC20
PROGRAMMERS REFERENCE
GUIDE providesyou with a
complete VIC20 BASICvocabulary
guide, a section on machine­
language programming, another
on VIC20 input/output operations,
and hundredsof tips on improving
your programming skills! Askfor
No. 21948, only $16.95.

Speak Sinclair fluently with
practical, usable BASIC
programming help from Sams
ZX-81 BASICBOOK, No. 21957,
for only $12.95. Continuethe
conversation, in Sinclair machine
code this tim e, with ZX-81 USER'S
HANDBOOK, a useful reference
that alsoteaches you the detailsof
ZX-81 hardware and interfacing,
and more. Ask for No. 22012, only
$13.95 (tentative).

Learn to usebeginning and
advanced BASIC on your
Commodore 64 computer with
Sams COMMODORE64 USER'S
GUIDE. Also showshow to create
arcade-type color animation,
including musicand sound effects!
Same book that comespacked with

ning processes involve fewer man-hours.
However, as the rush to office automa- .

tion escalates-and the number of non­
technical users along with it- more and
more firms are designing software and
hardware that are well documented, user­
friendly, and English-language oriented
(rather than communicati ng in "com­
puterese" ) . Turnkey hardware systems
(pre-assembled and software-integrated)
and simple-to-operate software are the
rule; " do-it-yourself" is becoming the
exception.

While the initial costs of purchasing a
sys tem may appear high , th e cos t­
effectiveness may make such a purchase
worthwhile in the long run. Even more
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HOBBYCORNER
Battery backup for digital clocks

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

A while back , L. V. Clifford asked for
some help in making a back-up, short­
term, power supply for his AC-operated
digital clock (see the May, 1982 issue of
Radio-Electronics) . He wanted to avoid
the problem of having to reset his clock
when the AC power just flickers .

Many readers advised putting a larger­
valued capacitor on the low-voltage
power-supply line. The larger value will
maintain the voltage a bit longer when the
AC fails.

Budd Webb (Santa Maria, CA), and
others, suggested the approach shown in
Fig . I. It uses a battery and diode to keep
the clock running if the AC power should
fail. If the battery voltage is just a bit
lower than the clock 's operating voltage
(as it should be under normal conditions),
the battery is, in effect, disconnected
from the circuit. When the AC power
fails, the clock's operating voltage drops
below the battery's voltage . Thus, the
bias on the diode is reversed and power is
supplied to the clock. Battery life should
equal its shelf life unless it is called upon
to run the clock frequently.

W. yne Ingram of Marietta, GA was
the first of several who suggested an im­
provement on that circuit. As shown in
Fig . 2, a second diode is added so that the
battery power is not "wasted" in running
anything but the clock module itself . Note

that the power for the display, which re­
quires much more current than the mod­
ule, is taken off the line ahead of the
second diode. The clock module runs on
battery power but you cannot read the
time because that second diode keeps the
display off .

Other readers sent more complex cir­
cuits that also provide a 60-Hz pulse in
case the clock depends on the AC line for

timing pulses. Robert Otis (Cincinnati,
OH) sent one using a 555 oscillator and
William Otto, Jr. (Jupiter, FL) uses the
gates of a CD400 I to form an oscillator . If
there is space later , I'll pass along those
circuits .

Thanks to those readers , and all the rest
of you that responded to L. V.'s call for
help . I hope you will continue to be as
cooperative in the future . R-E
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. Arthur Ashe ..
National Campa ign Chairman

American Heart Association

This Equipment
Saves Lives.

You Can,Too.

APRACTICAL DIGITAL
ELECTRONICS KIT FOR
LESS THAN $40 I
Suitable for Beginners

This space contrib uted by the pu blisher.
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Help Prevent Birth Defects­
The Nation's Number One
Child Health Problem.
Support the

March of Dimes
___BIRTH DEFECTS FOUNDATION__iii

Sophisticated equipme nt alone
doesn 't save enough lives from
heart disease and stroke. Peo­
ple like you do. Because you
support our efforts to under­
stand why near ly 40 million
Americans have some form of
heart disease, stroke or related
disorder. And why half of all
deaths are caused by this
Number One Killer.

The American Heart
Association is fighting to reduce
early death and disabi lity from
heart disease and stroke with
research, professional and pub­
lic education, and community
service programs .

But more needs to be done .
You can help by giving your

time and sending your dollars
to your American Heart
Association, listed in your
telephone directory.

BRAND NEW

DIGITAL COMPUTER DESIGN - a totally revised and
updated Course using the programmed learning system.
This Book is not intended fo r begin ners but is
idea lly suited to sc ientists , engi neers and hobbyists
who want to know more about dig ital electronics .
. .. . .. . . .. . . . . . . . . .. . . . .. . . .. .. . . . .. .. . . . .. . .. . 517.95

Digital Comp uter Logic & Electronics - an intro­
ducti on to dig ita l electron ics des igned specifically
fo r the raw beginner. ' No math emati cal knowledge
is assumed ot her than simple arithmet ic and no
elect ronic know ledge Is expected at al l. If you're
just starting with Digital Electroni cs, this is the
Course fo r you , , , ". , . . 513.95

PHONE ORDERS · FREE

To orde r by phone . ca ll (617) 664-3657 with your '
c redit card info rmat ion . It wo n't cost you a dime,
because we'll deduct the cost of the call from th e
price of the Courses you order.

TO ORDER BY MAIL
You may use the order for m below if you wish,
but you don't need to. Just send your check or
money order (payable to Cambridge Learnin g Inc.)
to th e address below. Make sure you enclose your
address and specify which Courses you are ordering.
Payment must be in US Dollars drawn on major
US Bank.

Mass . Reside nts add 5% sales tax. We pay all
surface shipp ing cost s.

Compa ny Pu~cha!,.e Orders also ac~epted .

ALSO AVAI LABLE

Order one of our wri tte n Courses to complement
your SUPERKIT.

Digital ElectronicKit
suitable forbecinners;.,

Learn the wonders of digital elect ronics and see how
quickly you are desig ning yo ur own circ ui ts . The kit
co ntains:

Seven LS TIL Integra ted circ uits , breadboard, LED's,
and all the OIL swi tches, resistors, capacitors and
othe r compo nents to buil d Interesting digital circuit s;
plus a very c lear and thoroughly tested instruction
manual (also availab le seperate ly). All this comes In
a pocket size plastic wallet for on ly $39.95. This
co urse Is for t rue beginners :

- Needs no solder ing Iron .

• Asks plenty of questions, but never leaves
you stuck for an answe r.

- Teaches you about fault -findi ng trnprovlsa­
tlon and sub-system checki ng.

- The on ly extra you. need Is a 4.5 volt batt ery
or a stab llllzed 5 volt supply.

Using th e same breadboard you may const ruct literally
mill ions of dillerent circuits.

This co urse teaches Boolean logic, gati ng, R·S and J-K
fllpf lops, shift registers, ripp le counters and hall
adders.

Look out for our supp lemen tary ki ts which will demon­
strate advanced arithmetic circuit s, opto-e lectronics,
7·segment displays etc .

NO RISK GUARANTEE
There's absol ute ly no risk to yo u. if you're not
com plete ly satis fied wit h you r Courses, simp ly return
them In good condition to Ct,l within 30 days. We' ll
send you a full refund .

AIR MAIL
The prices show n Inc lude surface mail postage any­
where in the Wor ld . For Ai r-Mail ship ment please
write fo r addit ional cost, specifying Courses you
will orde r. r----:.-=:....-....,;,.-....;:.;...--:....--'=~~~========~~=o.._.J

Enclosed is check/mo ney order for tota l $ _
(payable to Camb ridg e Learning Inc.) Mass. Resident s add 5% Sales Tax

TO: Cambridge Learning Inc " 1 Judith Drive, North Reading MA 01664

Please send me

NAME , , ..
ADDRESS .. , . , , .
CITY I STAT E I ZiP .

. . $17.95 $ _

.$ 13.95 $ _ iaAmerican Heart
v~sociation

WE'RE FIGHTING FORYOUR LIFE

$ - -. $39.95_ _ SUPERKITS .

_ _ sets of Digital Computer Design . .

__sets of Digital Computer Logic & Electronics
(817) 684·3657

• Order free by phon e
• Maste rcard / VISA
• No shipping charges .
• Money-back guara ntee
• Tax deductible

CAMBRIDGE
LEARNING Inc.
1 Judith o..lve
North Reading ,
1.4... 0186-1
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P ERSONAL COMPUTING.
You can find out all about it-what it is, why it

is growing so fast, and what's in itfor you-by subscribing
to Personal Computing Magazine.

At absolutely no risk .
Did you know.... .
Executives are purchasmg their own
personal computers and smuggling
them into their offices (under the
noses ofdata processing depart­
ments) by the hundreds of
thousands .

Children, exposed to personal
computing in the schools, are be ­
coming involved, accomplished
use rs, by the hundreds ofthousands.

Writers are writing on them.
Scientists are calculating on them.
Engineers are designing on them.
Stockbrokers are researching with
them. Bythe hundreds ofthousands.

The list goes on and on.
Communications systems that

will connect you and your personal
computer to newspapers, and Dow
Jones averages, information banks,
and to other users are here now.

The story ofpersonal computing
is fascinating. And that's just what
we cover in Personal Computing
Magazine. But there's much more.

How to get involved.
Personal Computing Magazine co:­
ers the range ofproducts now avail­
able, and becoming available, for
involvement in personal computing .

Soyou w ill be ab le to make a
m ore inform ed decision when your
tim e arrives .

(We are convinced, by the way,
that your involvement is not a matter
of i'whet her," b ut simply a matter
of"whe n.")

Youw ill see how people like you
are using perso nal computing to
work better, have more fun, learn
mo re, a nd educate th eir families.

How to stay involved.
The involvem en t with personal
computing is a cont inuous, grow­
ing process. Each new use for the
personal computer tends to increase
enthusiasm. Persona l Computing
Magazine is written to answer one
quest ion: "What else can I do with
computing?"

Written for people like you.
Personal Computing is about people,
and about computing. It is not a
hobby magazine. It is not a builder's
guide. It is not a technicaljournal.

Personal Computing Magazine
covers the cont inu ing, fasci nating in­
volvement ofpeoplelike you with the
extension of the mind that is personal
computing.

Subscribe at no risk.
Find out.
We are able to make a no risk offer :
subscrib e to Personal Computing. If,
after you receive the first issue,you
are not satisfied , sim ply cancel your
subscription and th ere is no charge
whatsoever.

A one year subscrip tion is only
$11.97.That's under halfthe $30.00
newsstand price.

That $11.97 w ill deliver Personal
Computing Magazine toyou each
mo nth. And Personal com r uting
Magazine delivers persona
computing. 0~r:~....___

ao.Jr'~M AGAZ INE
PO Box2942, Boulder, CO 80322



STATE OF SOLID STATE
Digital lock circuit

ROBERT F. scorr, SEMICONDUCTOR EDITOR
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lOCK INDICATOROUTPUT

SAVE INDICATOR OUTPUT
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"13 12 11
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- 8 • 3

FIG. 2
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TABLE 1-oUTPUT SPECIFICATIONS

Source Current
VSS Min Typ Max Units

Lock Control 5VDC 2.40 3.75 6.30 mA
Output Pin 13 9VDC 7.20 9.75 14.70
On (Logic "1") 12VDC 10.80 14.25 21.00
VOUT = Vss -2 15 VDC 14.40 18.75 27.30

18 VDC 18.00 23.25 30.00'

Convenience 5VDC 0.20 0.29 0.50 rnA
Delay Pin 12 9VDC 0.55 0.75 1.13
On (Logic "1") 12 VDC 0.83 1.10 1.60
VOUT = Vss - 2 15 VDC 1.10 1.44 2.10

18VDC 1.40 1.80 2.30

Lock Indicator 5VDC .40 .60 1.00 rnA" "
Output Pin 8 9VDC 3.00 4.30 6.90
On (Logic "1") 12 VDC 6.10 8.50 13.00
VOUT Clamp to 15 VDC 10.40 14.00 21.00
1.7V 18 VDC 15.80 20.00 30.00"

Save Indicator 5VDC .80 1.20 2.00 rnA" "
Output Pin 10 9VDC 6.00 8.60 13.80
On (Logic "1") 12 VDC 12.20 17.00 30.00"
VOUT Clamp to 15 VDC 20.80 28.00 30.00'
1.7V 18 VDC 30.00'

" Indicates maximum allowable current drain of 30 rnA.
Note: Limit output current to 30 rnA max.

""Current drive balanced for equal brightness on red and green indicators.

SAVE
INDICATOR

OUTPUT

SAVEINPUT

Vss 14
(+5V TO +18V)

LOCK CONTROL
OUTPUT

CONVEN IENCE
DELAY

SELECTED
KEYS IN
SEQUENCE

FIG. 1

LOCK INPUT

12

UNSELECTEO
KEYS (RESET)

Figure 1 shows the pinout of the
LS7220 , and Fig. 2 shows a block dia­
gram of the Ie.

Using the IC
A practical circu it for an automobile

anti-theft lock is shown in Fig. 3. When
the car's ignition switch is turned on, the
SENSE INPUT pin goes high and readies the
SE LECTED KEYS inputs (pin 3 through 6)
to acceptthe unlocking sequence at input

ONE OF THE MOST INTERESTING rc 's TO

come to my attention in the last few weeks
is the LS7220 digital-lock circuit from
LSI Computer Systems , Inc. (1235 Walt
Whitman Road, Melville, NY 11747). It
is a monolithic PMOS keyless
combination-lock designed especially for
automotive security applications. It in­
cludes sequential logic for reading correct
key-closures and detecting out-of­
sequence entries . In addition, the circuit
includes a "save" input that stores the
states of all outputs so that the driver can
leave the security system disabled to al­
low the car to be driven by parking lot and
garage attendents. Other features include:

Stand-alone lock logic
5040 possible 4-digit combinations
Out-of-sequence detection
Automatic chip enable (for automotive

use)
Programmable convenience time­

delay
Low current consumption (40 f.lA @ 12

VDC)
Single power supply (+5 to + 18 VDC)
Output voltage specifications are given

in Table 1.
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(LOCK INOICATOR OUTPUT)

SAVE INPUT

COOE : 9687

"FOR UNUSUALLY NOISY ENVIRONMENT

FIG. 3

terminals I" 12 , 13 , and 14 . If the keys
associated with those inputs are pressed in
exactly the right sequence, the LOCK CON­

TROL output goes high and lock relay
RYI is energized. At the same time, pin 8
goes low, turning off the red LED to
indicate that the circuit is unlocked . If the
keys are pressed in any sequence other
than that of I" 12 , 13 and 14 , the internal
sequential detector will reset and the en­
tire keying sequence must be repeated.

At the moment that the sense input
(ENABLE) pin goes high , the convenience­
delay capacitor, C I, charges and delays
any change in the states of the outputs
when the state of the sense input changes
from high to low. The delay is a function
of the value of C I and the supply voltage .
When CI is I /-LF , the delay ranges from
about 3 seconds with Vss at 5 volts to 12
seconds when Vss is 18 volts .

Normally, when the ignition is turned
off, the sense-input pin goes low and the
lock relay opens. The next time the igni­
tion is turned on, the red LED LOCK in­
dicator is turned on and remains on until
the correct key code is punched in. The
LO CK indicator goes out when lock relay
RYI is energized. -

However, to hold or "save" the " un­
locked" state when the ignition is turned
off , even though the device is in the off or
unlocked state, the driver first presses the
SAVE key. That puts a logic " I" on pin II

coniinued all page 98

35-MHZ
Dual Trace/

Dual Time Base
LBo-524

35-MHZ
Dual Trace/

Dual Time Base
LBo-524L

(with signal delay)

35-MHZ
LBo-523

2D-MHZ
Dual Trace
LBo-522

15-MHZ
Single Trace

High Sensitivity
LBo-513A
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Dual Trace

High Sensitivity
LBo-514A

• Master Charge
• VISA
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• Money Order
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NEW IDEAS
Budget sound-effects generator

ated ramp signal to the analog input­
signal and a 200-mV reference voltage.
The application notes for the TL507C
show how the relationships between
those signals determines the output (see
Table 1). The RESET pin (pin 8) is held
low and the ENAB LE pin (pin I) is held
high. That allows continuous conversion
operation at a rate determined by the
clock frequency and analog input.

The squarewave output from the N D
converter is fed to IC3 through a network

VI: Analog input to pin 5
VRAM P : Internal ramp signal

Title of Idea

DatePrint Name

Signature

NEW IDEAS

This column is devoted to new ideas, cir­
cuits, device applications, construction tech­
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, Panavise will donate
their mode/333-The Rapid Assembly Circuit
Board Holder, having a retail price of $39.95. It
features an eight-position rotating adjust­
ment, indexing at 45-degree increments, and
six positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

I agr ee to the above terms , and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently repub­
lish my idea in collections or compilations of
reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously published.

Indicator LED I lights to inform you
that the power is on, and at the slower
clock frequencies it will appear to pulse in
time with the sound effects.

By adjusting RI and selecting one of
the six capacitors with SI-thus varying
the clock frequency-and by varying R2
and R3, you can produce many sounds.

I built the circuit in a plastic box using
perforated construction board and point­
to-point wiring, but the method of con­
struction is not critical. I encourage you to
experiment with the circuit as I' m sure
there are many modifications that could
add more fun to it. Those could include
LED's coupled to the remaining unused
inverters of IC I, additional analog-to­
digital converters, different values for RI
and C7, etc .- Jeffery C. Nickerson

H
L
H
L

OutputAnalog input

TABLE 1

X
VI < 200 mV
VRAMP > VI > 200 mV
VI > VRA MP

L
H
H
H

Enable

HERE IS A NOVEL USE FOR THE TEXAS

Instrum ents TL507C analog-to-digita l
(ND) converter (available from Radio
Shack as part No. 276-1789). Although
intended for use with 4- and 8-bit micro­
processors, this IC provides the " brain"
for an incredible sound effects generator.
It is relatively easy to build-only a clock
and an audio amplifier need to be added.
A wide assortment of sounds can be
produ ced-race car, dog 's bark, air­
plane, lion's roar , and more.

The sound effects circuit is shown in
Fig. 1. A variable clock-pulse generator
is made up of two sections ofIC I (a 4069
CMOS hex inverter), RI, S I , and capaci­
tors CI-C6. By adjusting RI , and switch­
ing one of the capacitors into the circuit,
the clock's pulse rate can be varried over a
wide range. That pulse rate can be de­
termined by the formula: Pulse rate =
l/IARC, where R is in ohms, and C in

farads .
The TL507C (IC2) converts analog

signals (in this case the output of IC3, an
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FIG. 1

LM386 audio amplifier) into digital sig- consisting of R2, R3, and C7. Resistor R2
nals at a conversion rate that can be de- controls the amplitude of the pulses. Re-
termined from the formula T = 2NIj sistor R3 and capacitor C7 form a variable
where T is the conversion time, f is the tone-control filter and a differentiator cir-
clock frequency, and N is the 7-bit output cuit that converts a squarewave into a
of the binary counter contained in the Ie. spiked waveform. That waveform is am-

The conversion is accomplished using plified by IC3, and the resulting output is
the single-slope method. In short, that fed back into the analog input of IC2 as
involves comparing an internally gener- well as to an eight-ohm speaker.

Street

City State Zip

Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave . South,
New York , NY 10003
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TO ORDER
Call Toll Free:
800·243-7428

CP/ M is I rea:. trademark of Ditl tal Research*(Clip und m(lilentire (JdJ*

ORDER A SPECIAL-PRICE
EXPLOREWB5PAK--THERE~

ONE FOREVERY NEED.

To Order From Connecticut,
or For Technical Assistance,

Call (203) 354-9375

Addr PSs _

SEND ME TH E ITEMS CHECKED ABOVE
To~a l Eoc losed (Conn Residenls add $o1IM lax ) 5__
Paid by:

a Personal Check 0 Cash if' r ·,Checkn.'o~y Ordl'! r

o k Ji_cr Pak [Save SZ600) - You Rel Level A {Ter·
minal Vl'!rsion} with Monitor Source Listing (525 value)
AP·1. 5-amp . powe r supply. Intel 808S Use rs Manua l . . .
(~, 5199 95) SPECIA L $169.95 plus 5-1 P&! O
o upcrimcatet P. 1t (Save $53.40) - You ge1 Le\'1'!1 A
(Hex Keypa d/ Display Ver sio n) wi lh Hex Key pad/
Display . Intel 8085 Use r Manu al. Level A He x Monitor

~~}LiSs~~i~~:~~~~:P~~II'!~ supply . • . lRe,t
o Special Mlcroeoft BASIC Pak (5ave 510J(Xl )- You Ret
Level s A (Termin al VN sio n) . B. D t4k RAM ). E. 8.k
Microso ft in ROM. Inlel 8085 User Manual. Level A Mc ni­
tor Source Listi~. and AP· l . s-a mp power supply .. .
(Res!. 5439.70 ) SPEC IAL S329.95 plus 57 PU o

~v~d8·.~~~~~~~ r.ee;o;~~~J~~/:"~95~~SI~fi~~~

::~Il~;. ~::~~e~, d~J.~~~:.~~~:;;~en:a~f~. ~~~
~:~,~nannl'!d th:~~~s~~~~ ~o(~~~i:tc:,) ~~~~II~'L
$999.9:5plus 513 P&I. 0 • •• 0 3Zk Start er System. $100.95
~Ius 513 Pt.!. 0 0 48k Starter System, $10915.95 plus $13

O&~~~ 1~~~~r:~~:I~~PI:~:s~:r~b~~.p:fl Irve
amp. pow l'!r supply. Ltovl'l C with lwo S100 connectors .
disk d rive ca hinet and pow er supply. two sub·D co nnec ·
tors for conneclinsc)'Our r tl nlt'r and termina l ... (RcR
5225.951SPECIAL $l99 .9S plu!> 513 Pt. t 0

o Complete 64K S,ltela Wired '" TI'~If'd ... 11650.00
plus S26 PM 0

o S peci a l! Co m plele Bus iness So flwarf' Pak (5 a \'('
5625.00) - loclu des CPJ?,., 2.2 Microsoft BASIC. Gcnt'r al
LcdRP. r. Accou nts Rioceivab ll'!. Accounts Payab le. Payroll
Package . .• (Reg 51325) SPeC IAL $699.95 pos lpiilid

o RF Modulato r kit (allows you 10 uw your TV Sl't as a
monilor) . . . $8.95 postpaid
o 12" Video Monitor (lOMHz bandwidth] ..• $139.95
plus S5 PA:I,o .
o Deluxe SIC'f'1Ca bine t for the
~~f.~orer/8S ~ . . 549.95 plus S3

o Fan fo r cabine t ... $1$.00
plus 51.50 Pt.1 0 •

Here 's the low cos t way to learn the fund ament all of com­
puling . the a ll - impo~ant baste s you'lI oeed more and
more as you adVlll\Ce In ccmperer skIlls. For JUSI $129.95

~i~hs:il:::~~~~~~~I:d~~t~~r:w~~~~~
usc prog ra ms , And il ca n grow into a syt tl'!m tha i is a
match for any Pf!rsom l com pute r on the markf!'! . Look at
these Iea tu re a: 8085 Ccn ttfl l Pro r.c~~in ,ll; Un il , th e
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sys l~m/mon i lor milk,'s II t'.lsy to lea rn co m puting in
seve ral importan t w~Y'i ' _ II allows simpler. fasll'!r wrn­
ing and entering of programs - It permits access by you
to all pa rts of thr sys tem so you a n cbeck on the status of
any point in the program _ II allows tracin g .eech pro-
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does ~uch more!

You 8f!I all this in the s1arting level (LrvI'!I A) of the
Exp lorer/65 for o nly 51%9.95. Inc red ible! To use . ju st
e lu~Jour 8VD C pow e r supply a nd terminal o r
sey ial orl~S~t;w~ If you don't have them . se e ou r

dLrv1'!1A computer kil [Terminal VersIOn) 5129.85
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::d~'~~~ can plug in any of lhe hund red s of 5100

a LeVI'!I B kit .. .$4'.95 plus S2 p&!.o
D sioobus coenectors (two req uired ) . . 54.1S each .
postpaid
LEVEL C - Add slill mo rt!

::f1~~ =~~ '~:~~i~~
tbe mothe rboa rd and expands
the Sloo bus to six slots.
o Level C kil o. . S3lUI5plus S2
PAl.·
a SIOO bus co nnec tors (five
requ ir ed) .. 54 .15 e a c h .
postpai d
LEYEL D- Whe n you reac h the point in lea,:,ingl hat re-
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64ko f memory by mea ns of,Istnale5100cam.ou r famou s
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~~lsO :'6 ~~ ~1~ ·!i~\~~~ ~'.I:l~~ pi~s5~~~o~~s~
~I~"~~~:is:~.: pl~:. 52 Pt.'o ; ~ 64 k sioo
LEVEL E - An impo rtant "buil ding bloc k." it acnv ates
Ihe 8k ROMIEPROM speceo n Ibe motherbnard , Now jusl
plug in ow 8k Micl'O!K)fl BASIC or vou r uwn cus tom
progr ams. .
o .LrvI'!I E kit . . . 15.95 plus 50< P&, "

. ~llkwngf:s~1oC;~r ~~~~~a~Ri~a:\~::I~I~I:W~~ :~~
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!FOR ONLY $129.95 Learn Computing:
[From The Ground Up , . :
: Build a Computer kit that grows 1" :
: wlth you, and can expand to 64k ~ •
: RAM, Mlcrosort BASIC, Text Edl- ,. :
: tor/Assembler, \\Ord Processor, ~ :
• Floppy Disks and more . :

EXPLORER/aS " "1,~ in " ." ., f " .~.." . :
1. PIll)! in NI' l rnn jf~ ', Ik x ~~r.'~~/~~:hl~r ,~~~~~i or :
Kr'Hxid/DJ"P/uy 5 t\ dd / W Il SIOO hotlrTh :
2. Add Lt'~"('J B 10 nlll vr', ' In h Add YrlU ow n , "1/..1001 nr- •
SIOO l u rr" / rm lrorH)]flj.(I Jn''f l) •
3 Ad d 4k HI\ Iv{ 7. CUUllI'd !f'm1lrwl •------------:a CRT mon ilor or a 1V 5ci (if you beve an RF modu lalorl :

o He x Keyp ad / D1Sp lil)' kil •.•• $69.95 plus S2 PAl ,· •.
o FA-STEAM _ 64 TERM IN AL KIT - Feal u r lng a 56 kt')' :
ASCt l Keyboar d . 128 char ac te r set uppe r and lower case . I
75 ohm outpvt. 8 baud rates 150 \0 19 200 (swItc h serec t ­
able}. RS232fC or 20 MA c utpu t. 32 or 64 cha racte r by 16
hne/ormal s . complete wllh ~
Deluxe SI~1 Cablrlel and . -
Power Su pp ly . . .. $199.95
plus 53 P&LO

•
At such an early stage,
your chances of living a
long, healthy life are ex­
ce lle nt. But we need
yo ur help . The o n ly
proven way to detect a
cancer this small is with
a mammogram. A mam­
mogram is a low-radia­
tion x-ray of the breast
capable of detecting a
cance r long be fo re a
lum p c an be felt. If
you're over 50, a mam­
mogram is recommend­
ed every year. If you're
between 40 and 50, or
have a family history of
breast cancer, consult
your doctor. In addition,
of course,continue your

~
regular self-examina­
tion s,

" AmerIcan ClIICer SocIety

Now we can
detect a breast
cancer smaller
than this dot.

For Home or Business
WHAT...WHEN...HOW...

BE A
COMPUTER

PROGRAMMER
Train at home in spare time! No
previousexperience needed! Now
you can learn it all ! Com·
puter progr amming...compu ·
ter app l icat ions ...computer
games ...everything you ever
wanted to know abo ut com ·
puter operations! Write your
ow n computer prog rams or
use hundreds of programs
alread y avai lab le...budget·
ing, real estate, book keep­
ing, expenses, investments,

interest, taxes , shopping
li sts, vacation planni ng,
addr esses, phone num·

bers , routing ...even
for eign languages and

grap hics .
You'll know what reall y happens when you have a com·
puter prob lem with a bank, store. loan company, oil
company, utility or anyone else. You' ll be able to talk
their language...und erstand why and how th ing s hap·
pen...to be able to take the offe nsive when you're the
vic t im of a computer error. Expert s exp lain everything
in easy·to ·understand ianguage wit h ste p·by·step
directions.

-TIMEX COMPUTER INCLUDED WITH
YOUR TRAINING - Plugs into any.TV

,-- -SEND FOR FREE FACTS!

rICS ·COMPUTE"RT'RAiNiNG,"D;pi.DEcic2
I SINCE "" Scranton, Penns ylvania 18515 I
I Piease rush me free facts and co lor broc hure I
I that tells how I can learn computer applications, I

programming and operati on at home in spare
I time. No cost . No ob ligation. I
I Name Age - - I
IAddress 1

~~~~-----------~

USE

CARD

YOUR

READER

SERVICE

DON'T
FORGET

ANALOC CIRCUITS
continued fr om page 66

X 107
. If the gain is reduced to any other

level , let' s say to 60 dB or 1000, the
gain-bandw idth product must rema in
constant. That indicate s that the band­
width times 1000 must be equal to 3 x
107

, or that the bandwidth is equal to 3 x
J07/l000 = 30,000 Hz.

To improve stability of the overall cir­
cuit, R-C networks are frequently added,
However, the use of excessively large
capacitors will affect the device ' s re­
sponse. The manufacturer frequently in­
dicates ju st what resistors and capacitors
should be used in the circuit for stabiliza­
tion purposes. Also, many op -amps
already have stabilizing circuits built in.

Power amplifiers
Small- and medium- signal amplifying

devices have so far been described . One
job of such a device may be to supply gain
for a mete r movement. In other cases,
small-signal devices can fill different cir­

.cuit requirements in a radio or record
player. To drive a loudspeaker in a hi-fi or
PA system, power device s are required,
however. In the next part of this series
we'll look at power amplifiers . R-E
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VIDEOCASSETIE RECORDER,model NV­
8950, completely eliminates noise and blur­
ring in slow and stop-action, and provides
clear, bar-free pictures in high-speed play­
back modes as well. Its high-speed playback
operates both forward and reversedirections
whenthe tapewas recordedin normal (SP)or
extended slow (SLP) modes. The model NV-

CIRCLE 121 ON FREE INFORMATION CARD

8950 features programaccess, front loading,
two-track audio with Dolby, direct portable
color-camera connection capability, and it is
operated by a 13-function wireless remote
control. .

Four video heads are used to eliminatethe
noise and blurring that occur when a tape is
played back at a different speed from its re­
corded speed. The two new heads in the
model NV-8950 are designed specifically for
fast, slow, and still-field playback to assure
perfect tracking at any speed.

T he m o d el NV-8950 is price d at
$1995.00.-Panasonic, One Panasonic
Way, Secaucus, NJ 07094.

FIELD-STRENGTH METER, model FSM-8,
is a solid-s tate UHFIVH F meter for pro­
fessional installers and technicians. It op­
erates on any of three different battery com­
binations. The battery pack is located in the
cover, and batteries can be changed without
removing the meter.

General Communication
Industry

• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CB Special
• Microprocessor

Call or Wri te

JAN CRYSTALS
P.o. Box 06017
FI. Myers, FI. 33906-6017
All Pho nes (813 ) 936- 2397
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Themodel FSM-8 reads directly in dBmV
and has a digital delay circuit to shut the

. meter off automatically at a preset level. The

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ·1D24 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dBattenuator
prevents receiver overload. Switch be­
tween two receivers. Select auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$129 95
1+$4.00
shipping)

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE 8OD·647·18oo.

Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.

I : 11, ': 11
Call 601-323-5869 in Miss., outside conti nental
USA, tech /order/ repair info. TELEX 53-4590.

M~ •ENTERPRISESr., INCORPORATED '
Box 494, Miss issippi State, MS 39762

CIRCLE 34 ON FREE INFORMATION CARD



meter is lightwe ight (7 pounds) and is housed
in an impact-resistant case with a heavy-duty
shoulder st rap and hanging loop. The model
FSM-8 (stock numbe r 4138) is priced at
$862.50 .-Blonder-Tongue Laboratories,
Inc., One Jake Brown Road, Old Bridge, NJ
08857.

DIP SQUEEZERS , model OS299, is a ver­
satile hand tool suited not only for DIP IC
removal and insertion, but for discrete parts
handling, lead straightening, wi re-bundle
holding, and many other applications where
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items mus t be held in place temporarily for
soldering or other work. Its unique handle can
slide up or down along the gripper shafts to
change the gripper opening, allowing for the
firmest grip. The handle also swings out to
accommodate the operators's needs.

The model OS299 is priced at $14.95.­
Edsyn, 15958 Arrnlnta Street, Van Nuys, CA
91406.

DESOLDERING BRAID, the Chem-Wik, is
safe and effective because it is manufactured
with pure copper braid, which permits the
user to see the absorption of solder as it
travels up the wick. Another characteris tic of
the Chem-Wik is its pure rosin, water-white
flux . That coating is completely free from

~
36CHANN EL
REMOTE CON TROL

- f CA BLE CONV ERTER

$88.00

AMATEUR MICR OWAVE
ANTENNA
• 26 DB Gain
• Advanced Down Co nverter
• Comp lete-Ready to Install

$119.00

LIN DSEY JET I WIRELE SS
T HE ULTIMATE CABLE T.V. CONVERTER

•

58 CHA NNEL INFRARED
. REMOTE CONTROL

.. COMPLETLY
". PROGRAMM ABLE

. $169 .00
Send $1 for Comp lete Catalog
VISA. MASTERCARD. COD

DIRECT VIDEO SALES
P.O. BOX 1329

JEFFERSONVILLE, INDIANA 47130

CALL TOLL FREE
1-800-626-5533

halogens and corrosive chlorides that can
leave harmful desposits on the work. The
rosin is ultrasonically applied to impregnate
the wick with a perfectly uniform and smooth
flux, for more rapid and efficient wicking ac-
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tion. That results in minimal flux residue and
instant solder absorption with less heating of
sensitive components .

The Chem-Wik is available in 5 gauges:
.025-inches, .05-inches, .075-inches, .10­
inches, and .15-inches for all desoldering op­
erations . It is priced at $1.27-$1 .68 for 5-foot
spools.- Chemtronics, Inc., 681 Old Willets
Path, Hauppauge, NY 11788.

WER SI Dept. M40 P.O. Box 53 18
Lancaster. PA 1760 1

o Free tnto. Pack: !:J Org an 0 Pian o
o Catalog & Dem o Record ,,>nC/ose 56 ;
Na me _

Address _

City Stat e _ _ Z,p _

Phon e 1__ '

Rep inqu ir ies invited

LINE FILTERS, model C-517-L 1 and model
C-518-L2, are heavy-duty powerline filters
with Varistor high-voltage/high-energy tran­
sient protection.

The model C-517-Lt (110-120 volts AC)
and the model C-518-L2 (220-240 volts AC)
both handle up to 15 amps, and each has a
5-section L-C network filter that provide 50­
dB of attenuation or better from 500 kHz to
300 MHz. Those filters are ideal for protecting
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minicomputers and other noise-sensitive in­
strumentation from virtually all interference
produced by copying machines, appliances,
transmitters, and other noise sources.

The model C-517-L 1and the model C-518­
L2 both have the same price: $69.75.- Bell
Industr ies , J.W. Miller Division, 10970
Reyes Avenue, P.O. Box 5825, Compton, CA
90224.

POWER HEAD AND HOLDER, AUTO-VAC
model OS317, is a low-static-potential, sim­
ple, easy-to use, power desoldering system
designed for use with all electronic circuit

No costly School. No commuting to class. Th e Origina l
Home-Stud y course that prepares you for the FCC Radio­
telephone license exam in your spare time! Passing the exam is
your " ticket" 10 thousands of exciting opportunities in
Com munications, Broadcasting, Mobile two-way systems,
Microwave stations, Radar installations, Aerospace and more.

NONEEDTOaUITYOURJOBORGOTOSCHOOL
You learn how to pass the FCC License exam at home at your
own pace with this easy-to-understand, prove n course. Within
a few short weeks you could be on your way to being one of
the highest paid workers in the electronics field. It' s that easy!
U.S. Federal law requires you to have an FCC License if you
want to operate and maint ain virtually any communications
system - you don 't need a College degree to qualify, but you
DO need an FCC License. With this Home-Study course,
you' ll be ready to pass the FCC Go vernment licensing exam in
a remarkably short time. Send for FR EE facts now. No
obligation. No salesmen willcall . MAIL COUPON TODAY !r----------------------,
I commdnD PRODUCTiOnS I '-

: ~~~ ~~~;~~g:~I~~~~i'S~~;~; 94126 : ~
I Rush FREE facts on how I can prepare for my FCC I l>
I License 31 home in my spare time. I JJ
I NAME I '
I ADDRESS I CD
I CITY STATE----ZIP_ _ JI ~L _
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components, but specifically MOS-LSI semi­
conductor devices sensitive to static electric­
ity. The AUTO-VAC system requires only an
automatic vacuum-controlled source to be-

a oysee. I e r ' trto insure accuracy w here they meet. Tool cutting edges
are tempered to assure hardness; each tool is _ .. . :

individually hand polished and carefully inspected. - f-
I K

-~ t - H- ~ L. .~---
I I. A'.." / / --1

I _~~~~~ (~ R'~ ~ -L
/ /. I.../ _.
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......, PI'~' pt,!", ""'" ~ I 1.- - - ..1, ..~ +-4T

At lastl A precision tool
human engineered to interface
with the human hand. ~ I I

~ -:l ""C+ +-I-
Our top of the line hand too ls are hand crafted '.~
to adapt to th e natural angle of the human hand, I ~
therefore assuring minimum fatigue and maximum - WJ.
efficiency. Other features include: I--+- I' ~

• Box j oints, for absolute alignment and ~. 'f//n
support of the jaws. I . , -: " ,~~ I

I +-+-1-+- ;'1~ r . '\~
• Adjustable coil springs. '""':. / "-

• Cushioned han.dgrips. I I 'r "n~i' I'~\ / I
The tool s are drop forged from the finest grain -+-+--+--+' ,\.

II t I The gripp 'ng edg s are carefully aligned

AltADV CEO
. TOOL

'MTECHNOLOOY. «c

Call or w rite for your nearest distributo r

18217 I'arthenla stree!. Northridge, CA 91325
T8Iell t81011 I'hone [2131 993·1202

come operational; it comes with a combina­
tion tip cleaner and tool holder.

The model OS317 is priced at $60.55.­
Edsyn, Inc., 1598 Arminta St., Van Nuys, CA
91406.
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The world Or
electronics

gee-wizardry

-YOURS FREE.
32-page s of tes t instruments - from the
latest di gi tal mul ti mete rs to the famous
EICO scopes. Secu rity systems. Auto­
motive and hobbyi st pro duct s. Kits and
assembled. EICO quali ty . EICO valu e.
For FREE catalog, che c k read er se rvice
card or send 50t for fi rst c lass mail.

~ 108 New South Road
Hicksville, N.Y. 11801

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

HOME
STUDY

DEGREE
N o commuting to class. Study at yo ur
ow n pace, while cont i nui ng your present
job. Learn from easy-to-understand les­
sons, w ith help from your home-study
inst ructors whenever you need it.

In the Grantham electronics program,
yo u first earn your A .S.E.T. degree, and
then your B.S .E .T. These degrees are ac­
credi ted by the Accred it i ng Commission
of the Nati ona l H ome Study Counc i l.

Our f ree bullet i n gives fu ll details of
the home-study program, the degrees
awarded, and the requirements for each
degree. W rite for Bulletin R-83 .

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

POWER SUPPLV, mod el 515, is dual­
tracking and designed for modern solid-state
applications where both linear op-amp and
digital lC circuitsare encountered.The output
voltage is variable from ± 5-volts to ± 15­
volts DC, and each cutput is rated at 1-amp
continuous to comply with power require­
ments of complex digital and analogdevices.

All outputs feature automatic current limit­
ing and short-circuit protection, as well as
reverse-voltage protection. The model 515 is
manufactu red with controlled tracking to
within 20 mV and has a load regulation better
than 3% from no-load to full-load on all out­
puts. Engineers, students, experimenters,
and hobbyists will appreciate the large meter
for easy voltage calibrations.

Themodel 515 is priced at $160.00.- HF
Signalling, Inc ., PO Box 17510, Kansas
City, MO 64130.

THERMOSTAT CONTROLLER, the Tele­
stat , is used to conserve energy while provid­
ing extra comfort for the user. The Telestat
allows the user to close the heating/cooling
vents in those areas which are not being
used, and automatically control the tempera­
ture in occupied areas. In most cases, those
areas are remote from the central forced-air
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MICROCOMPUTER
A superb learning tool for studen ts,
instructors, hobbyists.
Nothing else needed. Just plug in and start
learning! Complete experimenters manual, easy
instructions. 18 experiments. Fully expandable
for Z80-CTC, Z80-PIO, EPROM, Breadboarding
and prototyping. Invest with confidence. Now
only $129.95, two for only $239.95.
2KB BASIC interpreter now available, only $19.00.
Full money back guarantee!

PIUS-FREE GIFT
D Check this box for FREE
Z-80 Mic roprocessor
Programmlr,g and
Interlacing textbook when
yo u order within 7 days .
$12 .95 valu~

e~ For lmmed"te.ctiOO callTOll FREE

1 4~~~EJ~~ 1-800-426-1 044
Redmond, WA 98052

NA ME

Order product 1050. Visa/Master Charge or COD customers
may call toll free . Or send check for $79 .95 plus $2 .00

shipping and handling. 90 day warranty.

MTN
P.O . Box 215

Yankton, S.D . 57078
CIRCLE 30 ON FREE INFORMATION CARD

Similar savings on othermiAkits,
ask forour freebrochure.

Wa nt 10 know mor e? Prot eus rs Using/Assembly manual
w hic h Includes a demo tape wil l an sw er all o f you r ques t ions .
The price. $10.00 is retunoabie up on purchase of the kIt
Direct mail orders and inquiries to: Dept.1R

IDiAElectronics, Inc.
1010 W . Wi lshi re . Ok la homa City . OK 73116 · (405) 843.9616
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ORDER TOLL-FREE WITH
VISA OR MASTER CARD

1- 800-654-8657

Thanks to a European Distribu- charger/adapter . Coverage in­
tor's overstock, you can get a cludes UHF bands, VHF high
great deal on a pocket scanner. bands and mid-band.

It's a six channel, three band We've taken what is already a
unit that is actually the small- good value and made it a steal!
est scanner available on the From the original price - the
market . You 'll hear your equivalent of $190 - we've low­
choice of police, fire and eredthepriceafull$110.Plusyou
emergency calls and get ex- get two frequency crystals of
tra features like channel your choice at absolutely no
lock-outs, manual control, charge . And, you'll have our 25
two antennas plus an AC day no-hassle refund privilege ·so

$1 1 95 you can try it out before making
your decision. Don't Delay. Sup­

Include. TWO FREE plies are limited. Call Today.
=;~~l~~~~l'~ 24 hrs. a day 7-days a week.
$4 .95 ee ., other
accessories Bvailable.

•
NOW $100 OFF!

You've alwa ys had a lo t o f opt ions .

Yo u cou ld have the convenience and easy operation o f a nor­
malized syn thesizer if yo u we re wi lling to give up the ver­
sa ti li ty o f modular equip men t.

Or the unlimi ted spec t rum of to ne colors and t imb res of
modules i f you didn't m ind the cumbersome pat ch cords and
time requ ired to set up or cha nge a pat ch .
You could have prog ram ma ble pres et s if you cou ld ra ise the
buck s, or low-cost equ ipment if you co uld sta nd the snap ­
crackl e-po p.

You could even have such tech nica lly Innovative featu res as
com puter contro l o f voice and sequence i f yo u had the
tec hn ica l sa vy to desrqn It a ll and make it work .

Now yo u have anot her option . YOU CA N HAVE IT ALL. Wide
range. prec ise , low-no ise, presets. meaningful patch ba y and
an easy-to-use co mpu te r interface .
All at a price th at' s noth ing but un believable. the easy -t o ­
assemble Prot eus I Kit. was~now $399

PROTEUS r ·M
the leadsynthesizer

that has
it all
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thermostat. A simple regulator contro l is built
into the remote unit to prov ide the user with
the conven ience of raising or lowering the
room temperature remote ly from the central
thermostat. The battery-operated, portab le
Telestat continuously monitors and cont rols
the temp erature of the area where it is placed .

The Telestat is a two-part remote thermo­
stat contro ller. The portable remote unit
monitors the room temperature and trans mits
a digitally encoded radio signal to the receiv ­
er, wh ic h contro ls the ce ntral fo rced-a ir
furnace /a ir condit ioner . The transmi tter is
powered by a standard 9-vo lt battery, and the
receivers obtains its power from the original
wall-mounted thermostat.

The Tel estat is pr iced at $150.00 .­
Commun ications Research Corporation,
1720 130th Aven ue NE, Be llevue , WA
98005 .

FUNCTION GENERATORS, model 190,
model 191, and model 192 presen t the follow­
ing feat ures :

The model 190 func tion generator's out­
signal frequency is from 0.002 Hz to 20 MHz
with amp litudes up to 30 volts peak -to-peak
(15 volts pop into 50 ohms) . Waveform selec­
tion of sine, triangle, and square are available
with DC offset control up to ± 10 volts (± 5
volts into 59 ohms) . Variable symmetry pro­
vides sawtooth ramps and va riab le duty­
cycle pulses with symmetry ratios of up to
19:1. Mode selection provides cont inuous ,
triggered, or gated operation . Those charac­
teristics are also app licab le to both themodel
191 and model 192 .

The model 191 pulse/function generator
uses its versati le pulse capabi lity as an in­
ternal burst generator to trigger the main
function generator. When in the pulse mode,
themodel191 provides pulse delay and width
control from 50 ns to 500 sec and 20 ns to 100
ms respective ly. Pulse rise and fa ll times are
less than 15 ns at full amp litude. In the burst
mode, the pulse de lay and width circuits be­
come an internal burst generator which gate
the main generator on and off to create a

continued 0 11 page 100
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High-speed analog switch
The Harris HI-20 IHS is a monolithic

CMOS analog switch featuring very fast
switching speeds and low on-resistance .
It consists of. four independently select­
able SPST switches in a 16-pin DIP pack­
age . The device offers improved per­
formance over earlier CMOS analo g
swi tc hes . Swi tc hi ng spee d is 50
nanoseconds maximum and maximum
on-resis tance is 50 ohms. The wide
analog-signal range of ± 15 volts makes
the device ideal for sample-and-hold cir­
cuits, digit al filte rs, op-amp gain­
switching networks, and just about any
other application where improved switch­
ing performance is required.-Har r is
Corp., P.O. Box 883, Melbourne, FL
32901.

40-ampere plast ic SeR
A new line of TO-220 plastic-packaged

SCR's (Silicon-Controlled Rectifiers)
wi th forwar d-c urre nt ra tes of 40
amperes - IS amps higher than pre ­
viously available plastic devices-has
been introduced by Motorola. The new
devices have a surge-current rating of 400
amperes. That makes these SCR's parti­
cularly suitable for industrial applica­
tions .

The new MCR264 series includes four
devices with voltage ratings between 200
volts and 800 volts as follows: MCR264­
4 (200 PlY), MCR264-6 (400 Pl Y),
MCR264-8 (600 PlY), and MCR264-10
(800 PlY) . The devices are priced at
$3 .90, $4 .85, $5.20 , and $6.20, respec­
tivel y in lots of 1-99.-Motorola
Semiconductor Products, P.O . Box
20912, Phoenix AZ 85036. R-E

(SAVE INPUT) and sets the "save mem­
ory" flip-flop , preventing the sequentia l
memory from resetting as the ignition is
turned off. A logic " I " appears at the
SA VE INDI CATOR output pin (pin 10) and
turns on the green LED. If the ignition is
turned off while the green LED is on, all
output states are preserved in the IC' s
memory and it won' t be necessary to go
through the input keying-sequence the
next time the car is started. In effect, the
"save" feature disables the security sys­
tem so the car can be operated by valet
parking and garage attendents. The secur­
ity system can be switched out of the SAVE

mode by pressing the LOCK key and then
turning off the ignition for a time period
longer than the convenience delay. That
resets the save-memory flip-fl op and
arms the security system.

The LS7220 digital lock IC can be
ordered directly from the manufacturer.
The devices cost $2.70 each in lots of I to
24. Include $5.00 for handling and ship­
ping. New York State residents must in­
clude sales tax.
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Power Line Spikes and Hash often cause
memory loss or errat ic operation . Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminat e
equipment interaction AND curb darnaq­
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Fiitered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor $69.95

ISO-4 ISOLATOR. 6 Filte red Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor $116.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fi i­
tered Sockets; 2000Amp 8/20 usec
Spike Suppressor $104.95

ISO-7 SUPER·iSOLATOR. 5 DUAL fil­
tered Sockets; 2000Amp 8/20 usec
$pike Suppressor $169.95

Masler·Ch arge, Visa, Americ an Express
TOLL FREE ORDER DESK 1-800-225-4876

(excepl AK, HI, MA, PR & Canada)
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MULTIMETERS

NOT JUST AFLUKE!
Compare new Philmetric Multimeters
for performance, accuracy and price.
Discover the quality that's no accident,
yet costs far less. You get Pushbutton
and Rotary dial Models; 0.5% accuracy;
3% digit readout; ACIDC; 26 Ranges; 2
year warranty.

And the re's more! A f ree $5.00 fac­
to ry-direct cash bon us when yo u buy
our Model 150 Pushbutton - to prove
that Philmetric measu res up as the
" best buy" ... -Quali t y-Assured for
Performance and Price.

Send for Free Catalog & Details.

Pl4\Itri
" We Measure Up . . . "

C Phllm etric,
(a Div, of Phj lmore Mfg . Co.)

40 Inip Drive, Inwood , NY 11696 Tel: 516·239·6161

Our catalog explains it all.
Send for one today. Suggested Retail Price $37.95

For more information, contact your dealer or PANAVISE
PANAVISE PRODUCTS, INC. 2850 E. 29thSt., Long Beach, Ca. 90806 (213) 595-7621

Being professionals, they demand the very best.

Mode/381 Vacuum Base
Panavise
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245 Fifth Avenue
New York, N.Y . 10016

1-800-227-161 7
Ask for operator NO. 110

in Ca lifornia: 800-772-3545

NE:W HORIZONS

For immediate service on credit card orders,
call toll-free 24 hours a day, seven days a
week :

It records both sides of the conversation with
astonishing clarity, giving you a permanent
record of every call, preventing unauthorized
use of you r phone, and eliminating misun­
derstandings over what was said. It' s specially
wired to extend recording time on your tape
recorder. Needs no batteries - it' s always
"alive" .

The PHONE ANSWERER/ RECORDER is a
masterpiece of miniaturization . It' s yours for
$49.95 (two for only $44.95 each). PHONE
RECORDER unit alone, records but doesn't
answer, $29.95 (two for $24.95) each). Every
instrument has the unbeatable New Horizons
guarantee .

We Absolutely Guarantee! Use any electronic
instrument acquired from us for up to 30days.
If you decide for any reason that you don't want
to keep it, return it fora 100% refund .

Choose Your Model
New Horizons is introducing three models of

the DYNA-MIKE supersensitive broadcast
microphone. Model IC-18 is the world's
smallest micorphone - it' s a-miracle of elec­
tronic miniature power, with a high-fidelity
range of 1800 feet. Introductory price is
$129.95 (two for only $119.95 each).

Model X-18 is thelongest-rangemicrophone,
with an unbelievable two-mile range. Introduc­
tory price is $149.95 (two for only $139.95
each).

Model X-3 is themost sensitive microphone.
It broadcasts perfect-quality sound even from
low-levels or whispers, up to 1,500 feet. In­
troductory price is $99 .95(two for only $89.95
each) .

Each microphone is fully wired , complete
with standard HC-1 .35v. battery , good for 100
hours of continuous use and easi ly and inex­
pensively replaceable.

Of course you're protected by the New
Horizon guarantee: use any DYNA-MIKE
transmitter microphone for 30 days, with the
right to return it for a full refu nd if you're not
delighted .

It's like having X-ray ears ...

Tiny, powerful electronic "ears"
let you hear whispers through walls,

conversations 2 miles away.
The Dyna-Mike Ty~U~ h~r~ Rer-Ear The Phone Answerer
Transmitter Effortlessly, you can hear not just a baby's Recorder

It's smaller than a quarter. But DYNA-MIKE cries, but quiet breathing, through a concrete The PHONE ANSWERER/RECORDER con-
will transmit every sound in a room to an FM wall a foot thick. Put the SUPER-EAR earphone nects in seconds between any tape recorder
radio tuned to the proper unused frequency , in your ear and place the speaker on the wall. and your telephone. When you're away it
from '13 mile to 2 miles away . That's all there is to it. automatically delivers a message up to 20

If you 're at a I SUPER-EARhears everything, and evenmore seconds to anyone who calls: when you'll
neighbor's home .. . '< astounding, hears it clearly. It's as though the return, when !o call back, whereyou are .
a block from '. ~ wall weren't there. If you're coming home late When you re there, the ANSWERER/-
your own . .\ at night and think intruders are in your ~ ~ RECORDERstarts
you can ' '" residence, let SUPER-EAR find out for you. • anycassette recorder
hear your baby's Want to know if the meeting is over in the room PHDNE automatic~ lI y
cry, or you can with the closed door? SUPER-EAR will tell you AIlSIlEIl when you pick
tell the instant your in a second. tiffiib up the phoneand shuts
spouse comes home. If two SUPER-EAR is undetectable from the other off when you
of you are driving tandem In twocars, one or side ofthewail. The quality of sound has amaz- hang up.
both of you can communicate With the other ing fidelity-oood enough to record, and
even if other cars drive between you. SUPER-EARhas its own built-in recorder jack.

DYNA-MI KE has' as many uses as your im- Because SUPER-EAR is the ultimate listen-
agination can think of. For a business con- ing device, you can
terence, let the tiny microphone sit unob- use it to pinpoint hidden
trusively on the table or concealed on a shelf, squeaks in your car
and you 'll be able to record every word. For or the sourceof
businesses, 'you can put an FM receiver in a mysterious
warehouse or remote office and "b roadcast" engine
instructions or orders to be filled. noises.

Public speakers never had a better friend Construction
thantheDYNA-MIKE. No wires orsetup- just experts use
turn onone ormore radiosandyour speech will it to check
come through with perfect fidelity . Put one on for flaws
the front porch. If you hearasuspicioussound, or cracks
turn on the radioandyou'll hear the doorbell or in buildings.
the ring of the telephone. It Works Anywhere!

Ever put your ear to a railroad track to try to
hear the train? Try it with SUPER-EAR. You'll
hear that train many miles away. Use it as a
powerful stethoscopeon yourself, afriend, or a
pet. You can even hear a bird's breathing.

The only source for SUPER-EAR is New
Horizons. Choose from two models - Model
SB-5, with ultrasensitive microphone, $139.95
(two for only $129.95 each): or Model SB-1,
with suction-type microphone, $99 .95(two for
only $89.95 each).

Use you r SUPER-EAR for 30 days. If for any
reason you're not delighted, the absolute New
Horizons guarantee means you can return it for

_ a prompt refund.

,.----------------------------...I NEW HORIZONS, 245 Fifth Ave., Dept. RE-1, New York, N.Y. 10016 ;I Please ship at once, With 30-day money-back guarantee:
o Super-Ear Model SB-5, $139.95 I

I 0 2 for $129.95 each / Indicate payment method: I
I 0 Super-Ear Model SB-1 , $99.95 Check enclosed

I 0 2 for $89 .95 each B'II VISA Io Dyna-Mike ModellC 18, $129.95 I to - -- Master Card
I 0 2 for $119.95 each No. II
I 0 Dyna-Mike Model X-18, $149 .95 Expires Signature
I 0 2 for $139 .95 each Name --- - I 5;
I 0 Dyna-Mike Model X-3, $99 .95 Add ress I Z
I 0 2 for $89.95 each I §;

o PhoneAnswerer/Recorder, $49.95 City State __Zip I ~

I 0 Phone Recorder, $29.95 Please add $1 75 per total order for shi . ~
PHONE OR USE THIS COUPON I 0 2 for $24.95 each . ippmq. I ~

___________________________~ c.u
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NEW PRODUCTS
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burst of sine, triangle, or square waveforms.
The burst rate is variable from 1 Hz to 5 MHz,
and provides a burst-width range of 20 ns to
100 ms.

~

--
CIRCLE 129 ON FREE INFORMATION CARD

The model 193 sweeplmodulation gener­
ator has an independent auxiliary generator
in addition to the main generator that gives
you a great variety of waveforms from one
instrument. The auxiliary generator can be
used as an independent signal source of .
sine, triangle, and square waveforms with
symmetry control, or as an internal source to
sweep, frequency-modulate, or amplitude­
modulate the main generator. The combina­
tion of the two generators in one package
makes a versatile signal source to address a
wide range of applications.

The model 190 is priced at $895.00 ; the
model 191 and model 193 are priced at
$1195.00 each .-Wavetek, 9045 Balboa
Ave., San Diego, CA 92123.

NUT-DRIVER SET, No. 89904, has been de­
signed to fill the demand for a set of nut
drivers with 6-inch long shafts to accommo­
date the many app lications where added
length is needed. This 7-piece, pouched set
contains the most popular hex sizes: 3/'6, v.,
5/, 6, " / 32 , % , 7/, 6 , and Y2 inches. The nut driv­
ers are packed in a vinyl hang-up pouch for
convenient storing and handling.

The drivers have a patented shaft con­
struction that enables them to withstand high
torque, even at high temperatures, and their
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all-hollow shafts will accommodate the long­
est stud. They are color-coded to hex size for
easy identification.

The No. 89904 Nut-Driver set is priced at
$30.00.- Vaco Products Company, 1510
Skokie Blvd., Northbrook, IL 60062.

LIGHT SWITCH, the Lites -Off, is designed
for saving energy and has ON, OFF, and TIMER
positions. In the TIMER position, lights will turn
off automatically after 15 minutes, 1 hour,or 4
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hours depending upon the model. That can
be valuable for replac ing standard wal l
switches wherever lights are frequently left
on afte r they 're needed-such as base­
ments, garages, utility areas, closets, bed­
rooms, and bathrooms. The Lites-Off is sin­
gle pole, 120 volts AC, for incandescent light­
ing only, 500 watts maximum; it is UL-listed.

TheLites-Off is priced at $14.95.- ECTEC
Inc. , 19138 Old Vineyard Road, Los Gatos,
CA 95030. R-E

Reduce s Printed Ci rcuit Board Art Work From 2 Hou rs to 10 Min . . .

Simple as A .B .C .
A. Stamp Component. o n P.C. Board . B. U•• Pen 10 Inl..-c onnec t LiM . . C . Etch BOIlrd.
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We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800-428-3500 317-291-7262
Please add Sufficient Postaqe

6254 La Pas Trail
Indianapolis, Indiana 46268

Are you ti red of the hours
of sma ll. detail ed, eye­
straining art work that
goes into making pri nted
circuit boards? " STAMP
IT, ETCH IT" is intro­
ducing a NEW product
called "STAMP IT, ETCH
IT" Kit. This Kit will
take t he tedious art work
and many ti resome hours
out of printed circuit
board preparation. In just
a few short minutes you
have a professional look­
ing etched printed circuit
board ready for drilling!

The "STAMP rr, ETCH
IT" Kit is exactly as the
name implies. Following
the step by step simple
instruct ions, you can have
a printed circuit board
and have saved hours of
frustrat ion. As easy as
you use a rubber sta mp
to stamp messages on
paper, you stamp your
component connections on
copper clad printed cir­
cuit boards.

In your "STAMP IT.
ETCH IT" kit we supply
all component sta mps
shown in 5[-2 Kit. In the
S[ -2 kit we also have
resist ink enough for
months and months of
experiment ing, ink stamp
pad, resist pen , and etch­
ing containers. The most
revolut ionary ite m in your
"STAMP rr. ETCH iT"
Kit is . .. The Fool Proof
System of etching your
printed circuit boards.

With our kits and our
etching contain ers , you
are able to etch a print­
ed circuit board as fast
as bubble etching ma­
chinery and the results
are as f ood or bett er.

$5 .00 Minimum Order
-:::I
n

• RESIST INK . . . . 95.
per bottle

• RESIST PEN ea. 95.
- IN K PAD ea. $1.15
• Etohlne Con-

tainers .. 10 for 95c

ADDITIONAL STAMPS :
...... boerlll .t ..... tor .. llfII<I9r.... d rcuit . ..G,.....
Ior ...,.n _ ....

Only s21S each or all four sgu

# 1 DUEL INLINE # 2 FLAT PACK

oi=: ~ -i.k ~--.= § ~ ~-=# 3 , · pt N ROUND # 4 10-PIN ROUND

~c:: ........'~
::7C: s,~LAilIGf • S M" l l DONUT " " D

TO·l 1 T""NSISTOill SOCK'l T

TO.' Tl'IANSI STO ill SOC KET
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NEW BOOKS
For more details use the free information card inside the back cover

INTEGRATED CIRCUITS: Materials, De­
vices, and Fabrication, by William C. Till
and James T. Luxon, Prent ice-Ha ll, Inc.,
Englewood Cliffs, NJ 07632. 462 pages,
including index; 6% x 9% inches; cloth;
$32.50.

This book is intended primarily for junior­
and senior-level college students who have
had one or more electronic-circuits courses
and want to learn more about solid-state
ma ter ia ls , so l id -state dev ice s , and
integrated-circuit fabrication.

It is rooted in the thought that electronic
circuits shouldbe taught without a first course
in solid-state materials and devices. The in­
tent here is to emphasize the education of
integ ra ted-ci rc u it users , ra ther tha n
in t egr a t ed-ci rcu i t make rs. Wi t h that
app roach , dev ices are int roduced de­
scriptive ly, as needed, in electronic-circuit
courses. Device characterisitcs and equa­
tions are presented and device models are
used to predict circ uit operat ion. Device
fabrication is also discussed, but briefly, as
needed.

Afte r the opening, introductory charter,
each chapter is followed by a bibliography for
further study, and a list of problems. You will
not find the answers to the problems in the
back of the book; they are there to test the
reader's comprehension of what he or she
has just been presented with.

The text develops material science con­
cepts that are fundamental to silicon circuits,
derives current-voltage characteristics for the
basic silicon dev ices, and discusses the
fabrication techniques that are basic to bipo­
lar and MOS circuits.

CIRCLE 141 ON FREE INFORMATION CARD

49 EASY TO BUILD ELECTRONIC PRO­
JECTS, by Robert M. Brown & Tom
Kne itel, Tab Books, Inc., Blue Ridge Sum­
mit, PA 17214; 5 x 8 inches; 112 pages,
incl uding index; softcover; $5.95.

This is a cookbook of economical, easy-to­
build gadgets that the reader can assemble
using only two types of transistors. The read­
er is urged to prepare by buying a few stan­
dard assortments of resistors and capacitors,
and salvaging others from old radio and
television chassis. (If the reader doesn't have
any of the latter, local repair shops may have
discarded chassis, which can be purchased
very cheaply. Each component, however,
should be checked carefully after removal.)

The projects include a wire less home
broadcaster, hand-motion music maker,
echo-chamber amplifier, automatic safety
flasher, miniature FM radio, CB field-strength
meter, supersonic eavesdropper, automatic
auto-light reminder, electronic moisture/rain
alarm, crazy kiddie toy, personal metronome,
blinker, and squarewave audio generator.

All projects in the book are complete with

parts lists, descriptive texts, and schematic
diagrams in which only standard schematic
symbols are used and all capacitors and re­
sistors are standard values. The projects
have been designed to make maximum use
of certain key parts, many of which are used
over and over again.

CIRCLE 142 ON FREE INFORMATION CARD

SMALL BATIERIES, Volume 1: Secon­
dary Cells, by T. R. Compton. A Halstead
Press Book, John Wiley & Sons, Inc ., One
Wiley Drive, Somerset, NJ 08873; 226 pp
including, glossary, a list of suppliers of
secondary batteries, and index; 7% x 10
inches; hardcover; $69.95.

Thi s book , dealing wi th rechargeable
secondary batteries, is the first of two
volumes intended to cover all aspects of
small batteries. The types of batteries dealt
with cover the ampere chain capacity range
from appreciably less than 1 to about ' 30
ampere-hours. Some batteries of capacity in
excess of about 30 ampere-hours are dis­
cussed, but only if the manufacturer's range
for a particular battery covers from below to
above 30 ampere-hours.

This comparat ive reference source will
help designers by making them aware of the
types of battery available, and which man­
ufacturers supply them. It will also assist in
the selection of the most suitable battery for a
particular applicaiton, achieving a comprom­
ise between cost and performance.

The companion volume, dealing with pri­
mary small batteries, will be published soon.

CIRCLE 143 ON FREE INFORMATION CARD

MAGNETIC CODE SELECTION FOR
TRANSFORMERS AND INDUCTORS : A
User's Guide to Practice and Specifica-

. tion (Electrical Engineering and Elec­
tronics Series, Volume 13), by Colonel
William T. McLyman. Marcel Dekker, Inc.,
270 Mad ison Avenue, New York, NY
10016.736 pages including index; 8% x
11% inches; hardcover; $65.00.

Manufacturers of magnetic cores use a
variety of measurement systems to describe
their products-a practice that complicates
the task of comparing and selecting cores.
This new reference book compiles the speci­
fications of over 12,000 cores-all converted
to cgs units; that information will help engine­
ers to select quickly the configuration that
bests suits their design requirements.

Most of the data is in tabular forms for easy
access, and this book illustrates that cores
can have the same area product (Ap ) or core
geometry (Kg) coefficient, but different size
configurations. Using the material presented,
the user can tell at a glance whether a particu­
lar design or core configuration will work, or
what alterations need to be made.

CIRCLE 144 ON FREE INFORMATION CARD

ELECTRONIC TIMER PROJECTS, by F.G.
Rayer, Bernard Babani (publishing LTD,
England) available from Electronic Tech­
nology Today, P.O. Box 83, Massapequa
Park, NY 11762; 88 pages; 4% x 7 inches;
softcover; $5.00.

Electronic timing circuits are able to cover
many different kinds of needs. They may
switch on or off, either at a preset time or after
an elapsed time. They may need to have a
high degree of accuracy, with quartz control,
or they may be quite simple designs, using
only a few components.

This book offers a large variety of build-it­
yourself timers. The first section covers com­
ponents and power sources; display hard­
ware, resistors and capacitors, battery opera­
tion of timers, and mains PSU (AC power
supplies) for timers.

Over 30 timer circuits make up the rest of
the volume; they include an easy 5-minute
timer; a single numeral timer; second, min­
ute, and hour timers; a precision 1/1OOth­
second timer; a precision 0-9 minute timer;
and a visual timer. Also included are such
special timer projects as a car windshield­
wiper delay unit, darkroom timer, metro­
nome, and many others.

HANDBOOK OF SEMICONDUCTOR AND
BUBBLE MEMORIES, by Walter A. Triebel
and Alfred E. Chu, Prent ice-Hall, Inc., En­
glewood Cliffs, NJ 07632. 401 pages, in­
cluding bibliography, answers to selected
odd-numbered problems, and index; 7'/.
x 9% inches; cloth, $24.95.

Today's electronic memory marketplace
represents one of the most dynamic sectors
of the digital electronics industry. The state of
the art in memory design is changing every
day.

For example, new devices, such as the
magnet ic-bubble memory are being in­
troduced, higher-capacity devices, such as
the 128-kilobyte read-only memory, and 64­
kilobyte random-access memory, are be­
coming available; and faster devices are be­
ing manufactured, so that MOS memory­
devices are now rivaling bipolar memories for
high-speed operation.

This book fills the gap between books writ­
ten on basic digital electronics and those on
microprocessors. It represents an extensive

.study of modern memory technology, includ-
ing the most widely-used storage devices
such as ROM's, RAM's, and shift-registers.
There is also a thorough coverage of the
newer devices. Those include PLA's, FIFO's,
CAM's, CCD's, and MBM's. For each of those
memory categories, detailed material is pro- '-­
vided on architecture, I/O operation, and ):­
SWitching characteristics. Moreover, exten- E
sive coverage of standard IC devices of each 55
type is provided, along with their use in prac- -<
tical applications. R-E CD
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Dealing w ith noise
The tuned-circuit resonance provided

by the parallel capacitors, both with the
open loop and the ferrite loopstick , give
some noise reduction because they cause
the antenna to have a narrow-band re­
sponse . Both antennas can be mounted on
azimuth/elevation bearings (although
that' s very difficult with a large open
loop), and positioned for minimum noise .
If it cannot be rotated for a null in the
noise , the open loop can be used with a
no ise -cancellation circuit that often
works remarkably well. Such a circuit is

LOW..BAND CONVERTER
continued from page 50

small , transistorized AM radios .) The
arrangement shown in Fig . 4-b can be
tuned from 10 to 60 kHz or from 60 to 360
kHz , depending on the amount of in­
ductance that is switched in by S 1. The
ferrite rod shou ld be as big a one as you
can get-5 x %-inches is a good size to
work with. The capacitor can be any com ­
mon 365-pF or 400-pF receiving-type air
vari able . The exact number of turns
needed on the ferrite rod, and the position
of the tap, will depend on the size .and
permeability of the ferrite rod used. The
inductance required to tune 10 to 60 kHz
is 685 mH, and the inductance required to
tune 60 to 360 kHz is 19 mH oWinding
data is generally given with ferrite rods;
the values can also be found by trial and
error. Use fine enameled wire , such as
No. 30 or 32 , for winding .

One advantage of the ferrite loopstick
is that it can be easily positioned to null
out man-made noise . Heating pads,
electric blankets, vacuum cleaners , and
hair dryers are notorious for their ability
to saturate the electromagnetic spectrum
with noise well up into the VHF range; at
VLF and LF, they can be devastating! By
turning the loopstick in both the vertical
and horizontal planes , that kind of noise,
as well as the AC buzz that always seems
to hinder VLF reception, can be nearly
eliminated. A ferrite loop will also pro­
vide you with a sharper degree ofselectiv­
ity than an open loop. That insures still
more noise immunity .

The principal disadvantages of the fer­
rite loopstick are lower signal-capturing .
ability because of its sma ller physical
size, and the difficulty of locating a rod
big eno ugh to wind an inductor of 685
mll . A mi litary surplus shop is a good
place to look for large ferrite rods . Elec ­
tronics out lets also may carry them.

My preference is the open loop , pri­
mari ly bec ause of its superior signal­
pickup and ease of construction . At
times, someone runs a hair dryer or
vacuum cleaner, but my ham-band re­
ceiver has an excellent noise blanker. and
that is satisfactory under all but the worst
conditions.
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How can I intercept smugglers? Secret
sate llites? Rescue Missions? Signals from
space? What is the truth about anten nas?
Tuners? Pream plifiers? How can I choose
the best receiver? Antenna? Uncover listen­
ing excitement you never thought possible!
For your Free copy of MONITOR ING
TIMES-CALL NOW! Toll-free 1-800/438­
8155 (Cont. US except NC). Others dial 1­
704/837-2216 or write Grove Ente rprises,
Dept. G, 140 Dog Branch Road, Brass­
town, NC 28902.

CIRCLE 36 ON FREE INFORMATION CARD

Makeprofessional qua lityduplicates ofyour
favorite (VHS, BETA) tapes with this state­
of-the-art controler. Includes: s ta bilizer: de­
feats rolling enhancer: preserves picture de­
tail at s low speed RF converter: simplifies
real time viewing distribution amp: drive 3
VCR'seasy to bu ild kitlowest price $133.00
206-693-3834 M/C, Visa order now save
10%.-Vldeo Control lnc., 3314 H Street,
Vancouver, WA. 98663. USA

CIRCLE 41 ON FREE INFORMATION CARD

STOP
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TELEVISIONMODULE includes VHF, UHF,
and CABLE-TVTUNER, IF AMPLIFIERand
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, SYNC and SCAN PRO­
CESSOR: $95.00. TELEVISION SIGNAL
PROCESSING MANUAL explores standard
and non-standard television:$15.95. Add5%
shipping and handling. Informative catalog:
$2.00. VISA and M.C. accepted . ABEX, P.O.
Box 26601-RT, San Francisco, CA 94126.

CIRCLE 39 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE

YOUR SPACE

• 6 »: rate $550 per each inse rtion.
• Reaches 220 .500 readers.
• Fast reade r service cycle .
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

add itio na l charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num­
ber of pages ava ilable. Mail materia ls
to : mini-ADS. RADIO-ELECTRONICS.
200 Par k Ave. South. New Yo rk. NY
10003 .

ONLY $89.95 complete with the following
• 75 to 300-ohm balun • balun for rabbit ea rs
• 20" fiberglass parabolic dish • low noise
probe/down converter • 60 ft. factory made
coax • 3 ft. coax * power supply • mounting
hardware and instructions. All foronly$89.95
plus $5.00 shipping & handlingVisa, Master­
charge or C.O.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoenix, AZ 85016 (602) 274-1199.

CIRCLE 37 ON FREE INFORMATION CARD

• AMATEUR
// MICROWAVE

RECEIVER

iI i
II Innill ~

eno
Zo
II:
f­
o
ill
...J
ill

oo«
II:

102



c...»z
c»
::Il
-<

APPLIANCE REPAIR HANDBOOK5-13
vo lumes by servi ce ex perts ; easy-to­
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, ranges, microwaves, etc.),
elec. housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $3.65 to $4.90 each. Free
brochure. Appliance Serv ice, P.O. Box 789,
Lombard, IL 60148. 1-(312) 932-9550.

CIRCLE 42 ON FREE INFORMATION CARD
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MICROWAVE RECEIVER SYSTEMS. High­
est ga in antennas available anywhere!
Guaranteed to out-perform any disc style
systems. Amateur microwave reception from
2 to 3 GHz at 62 to 90 db gain. 3 Models-A ­
MAGNASTAR, B - YAGI, and C - SUPER­
MINI. 1 yr. warranty: J & A ELECTRONICS,
7515 Greenback LN., Citrus Heights, CA.
95610. Tel. 916/723-3025, Checks, M.O.,
COD, Master Card or Visa. Add 5% for ship­
ping; CA. residents add 6% sales tax.

CIRCLE 82 ON FREE INFORMATION CARD

117 PIECE PROFESSIONAL TOOL KIT­
This kit is just one of over 50 new tool kits for
troubleshootinq & repairing electronic equip­
ment offered in Contact East's new FREE,
1983 catalog. 84 pages packed with test in­
struments, precision hand tools, soldering
supplies plus many hard-to-find items. Order
by phone or mail. Most orders shipped within
24 hours. Contact East, 7 Cypress Drive,
PO Box 160, Burlington, Ma. 01803. (617)
272-5051.

CIRCLE 84 ON FREE INFORMATION CARD

THE MEAN LITTLE KIT
New compact kit of electronic tools. In­

cludes 7 screwdrivers, adjustable wrench, 2
pair pliers, wire stripper, knife, alignment tool,
stainle ss rule, hex-key set, scissors , 2­
flexible files, burnisher, soldering iron, solder
aid, solder and desoldering braid. Highest
quality padded zipper case. Send check or
charge Bank-Americard, Mastercharge, or
America n Exp ress. The JTK-6 se lls for
$95.00-Jensen Tools Inc., P.O. Box
22030, Temp e, Arizona 85282, (602) 968­
6231.

CIRCLE 40 ON FREE INFORMATION CARD

Turn telephones into control devices
Teltone offers 10 DTMF Receivers. The larg­
est selection in the industry. With them you
can turn the phone system into a control net­
work. They outperform other receivers in
noisy environments and operate over a wide
dynamic range. For PABX's, radio-to-phone,
computer, and peripheral interfaces specify
Teltone DTMF Receivers . Call: 800/227­
3800 X 1130. (In CA 800/792-0990 X 1130).

CIRCLE 38 ON FREE INFORMATION CARD

Ungar's new portable Extensive Care Unit
features: two soldering irons, vacuum de­
soldering system, variable speed drilling­
deburring tool, a 3V AC variable power sup­
ply. Outlets: for soldering tweezer, thermal
wire stripper; 12V DC for plating and power
tools; 5A, 115V AC for other equipment. 4900
sells for $1,165. Demo at your Ungar Dis­
tributor, or contact Ungar, P.O. Box 6005,
Compton, CA 90220, (213) n4-5950, 1­
800-421-1538.

CIRCLE 87 ON FREE INFORMATION CARD

L
(LOOP)

C

COAXIAL
CABL E TOCONVERTER

more of the desired signal-energy than
wire P. Noise cancellation is obtained by
first finding the loop connection (via S I)
that causes the noise picked up by the loop
to be out of phase with the noise from P.
Capacitor Cl is then adjusted until the
noise inputs from P and from the loop are
equal in amplitude. At that point, there
will be a sharp drop in the receiver noise ,
but the signal level will not be affected .

It may be necessary to experiment with
various lengths of wire for P. If your
receiver has a signal-strength indicator
(S-meter), the task can be simplified by
noting the noise level with the loop only,
and then adjusting CI for an equal noise
level using P only. If the noise level is
always lower when using P alone than
when using the loop alone, you will have
to lengthen P. If the noise level is higher
with P alone, you will have to shorten it.
Ideally, C I should be at the middle of its
tuning range when the noise pickup is
equal from both antennas.

On ce th e two an te nna s are t ied
togeth er , there will be some mutual­
coupling effects that will require you to
change the setting of C I somewhat.
However , the above method should bring
you close to the required length for P and
the required setting for C I .

The noise-cancelling circuit just de­
scribed usually works better at VLF than
at LF-or-higher frequenc ies, and is more
effective against some kinds of noise than
others . It will be oflittle value in reducing
AM-broadcast cross modulation or atmo­
spheric static. Still, I've found that it al­
lows much better reception in the VLF
range, as compared with an open loop by
itself. R-E

FIG. S-OUT-OF·PHASE signals from wire "P"
and loop " L" provide noise-cancell ation.

shown schematically in Fig. 5.
Both the, loop itse lf, and the noise­

pickup wire P, rece ive impulse noise
generated by the surro unding appliances
and utility wires. But the loop receives far
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NEW LITERATURE
For more detai ls use the free information card inside the back cover

AUDIO·MICROCOMPUTER BROCHURE is
6 pages, full-color, and describes the Crown
model BDP-2 audio microcomputer, a ver­
satile, second-generation test instrument de­
signed to perform a number of audio tests
which, up to now, have requiredseparate test
rigs. The brochure is available free from
Crown International, Advertis ing Dept. ,
1718 W. Mis hawaka Road, Elkhart , IN
46517.

CIRCLE 111 ON FREE INFORMATION CARD

ELECTRONIC TEST-EQUIPMENT catalog
is 31 pages, 3% x 8% inches, illustrated,
and includes oscilloscopes, digital rnultirnet­
ers, digital thermometers, pulse generators,
VOM 's , clamp-on current meters , powe r
supplies, and energy monitors. There is a
one-year warranty offered on all equipment,
covering parts and labor.The catalog is avail­
able free from No rth American So ar
Corporation, 1126 Cornell Avenue, Cherry
Hill, NJ 08002.

CIRCLE 112 ON FREE INFORMATION CARD

COMPONENTS CATALOG is 2-color, 16
pages, letter size, for dealers and offers in its
EXR line the same parts as offered in the
ECG lin e. There are also American,
Japanese, and European types, and all parts
carry a 3-year warranty. The catalog is free
upon request.-Digitron Electronic Corp.,
110 Hillside Ave., Springfield, NJ 07081.

CIRCLE 113 ON FREE INFORMATION CAR D

INSTRUMENT CATALOG is letter-size, 40
pages, With photographs in tone and black­
and -wh ite . Such testing and design in­
struments as scope multiplexers, function
generators, pulse generators, digital capaci­
tance meters, frequency counters, logic pro­
bes , digital pu lse rs , and solde rless
breadboarding systems are covered. Pages

2 and 3 offer a short-form catalog, with vital
specifications, and index the page where the
instrument is described in greater detail. The
catalog is free upon request from Global
Spec ialt ies Corporation, 70 Fulton Terrace,
PO Box 1942, New Haven, CT 06509.

CIRCLE 114 ON FREE INFORMATION CARD

TECHNICAL MANUAL AND CATALOG,
Pressure-Sensitive Printed Circuit Copper
Products, is 24 pages, letter size, z-color, and
contains practical "how to" information on
bulldinq and repairing PC boards instantly in
one's own home or shop. Such professional
quality PC boards can be constructed without
artwork, without photography, without che­
micals, and without screening or etching. The
manual features large, fully illustrated, step­
by-step instructions written in simple-to­
understand language. The reader can get
started with any one of four different kits that
are offered. The manual/catalog is free upon
request.-E-Z Circu it, Bishop Grap hics,
Inc., 5388 Sterling Center Drive, PO Box
5007, Westlake Village, CA 91359.

CIRCLE 115 ON FREE INFORMATION CARD

DEALER 'S ELECTRONIC PARTS CATA­
LOG is 96 pages, letter size, 2-color, with
many clear photographs. The products listed
range from adapters to wire, and include
books, belts, capacitors, cartridges, diodes,
resistors, headphones, lamps, oscilloscopes,
probes, solvents, speakers, tools, and VCR
equip ment. Free upon request. -MCM,
Electronic Parts, 858 Congress Park Dr.,
Centerville, OH 45459.

CIRCLE 116 ON FREE INFORMATION CARD

CATALOG, letter size, is 108 pages in full
color on glossy paper, and features tools and
equipment for electronics and te lecom­
munications, manufacturing, field service ,

labs, and schools, as well as for hobbyists.
The catalog is divided into 8 sections, cover­
ing a complete line of wire-wrapping tools,
testing and troubleshooting equipment, wire
and cable, assembly products and aids of
va rious types, and also inclu des wire ­
wrapping tools and support systems.There is
much technical as well as product informa­
tion. The catalog is free upon request.-OK
Machine and Tool Corporation, 3455 Con­
ner Street, Bronx, NY 10575.

CIRCLE 117 ON FREE INFORMATION CARD

PURCHASING MANUAL is 140 pages, letter
size, offering over 12,000 items stocked in
depth. It is a guide for engineers, purchasing
agents, and anyone else needing quick ac­
cess to up-to-date product data and pricing of
standard stocked industrial electronics com­
ponents. It includes potentiometers, capaci­
tors, resistors, transformers, lamps, switch­
es, battery holders, jacks, plugs, speakers,
knobs , fuses , semico nductors, hardware,
tools, test equipment, relays, cabinets, met­
ers , and more. The manual is free upon
request. -Mouser Electronics, 11433
Woodside Ave., Santee, CA 92071.

CIRCLE 118 ON FREE INFORMATION CARD

APPLICATION NOTE, # 202, is six pages
and provides an in-depth but clear un­
derstanding of considerations in the selection
of frequency counters for communications
applications. Emphasis of the note is on spec­
ifications available in counters today, what
they mean, and why they are important for
specific applications. Applications discussed
include VHF/UHF radio, point-to-point micro­
wave, satellite communications, and others.
The application note is free upon request
from EIP Microwave, Inc ., 2731 North First
Street, San Jose, CA 95134. R-E
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CI "TANCE

TRS-80
Pure Radio Shack

Equipment
Write For Free Price

List

FREE
-Copy of our customer dis ­

count price list upon request .
-Copy of manufacturers war­

ranty upon req uest .

SMITH CORONA TP-l TRS-SO MODEL 16 COMPUTER TRS-SOPRINTERS ..:'G'::"
DAISY WHEELPR;:;aINTER . - ..:';:':''':0<,. DWP-~10 • . . . . . . . ' 1287.00
IMKOUNT "KIO 1111'1IOM DMP-lOO $339.00

$S'OOM
S9
~ , \ " $4098 DMP-200 . . ... • . .. . '679.00
~, ~ DMP-~OO. . .. . . •. . '1015.oo

"::::~"":':':":":4 '::"';':":":--1I-__-".:"::"':':":::""=CT~~;;;...-t - ,- 26-6001 DMP-SOO.. .... .. . '1525.00
PLEASE WRITE US FOR TIS-8llI/I11

JllATARI HARD $1988
HOME COMPUTERS DRIVES

DISCOUNT ~29 c commodore
PRICED I: TEXAS INSTRUMENT
FROM CALL FOR PRICES

FRAIIICUN
ACE 1000

COMPUTER
DISCOU NT PRICED

' ROM 'CALL
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SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

Don't miss out ag~in!
Send away today for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr.

This all-inclusive report gives you all
the data you need to bu ild your own
Backyard Satellite TV Receiver.

• TELLS ALL ABOUT domestic satel­
lite communications, with full details
on how you can pull those elusive TV
signals from space.
• LEGAL REQUIREMENTS, techni­
cal specifications, and how you , the

home constructor, can meet them .
Find out what mechanical and elec­
tronics skills you need.
• RECEIVER CHARACTERISTICS,
technical details and specifications,
along with examples of actual re­
ceivers built at comparatively low
cost.
• ANTENNA DESIGN... and ex­
actly how you can build a spher ical
antenna. while keeping total earth­
station cost for the complete system
under $1,000.
• THE FRONT END is cr itical when
you bui ld your own system. We help
you explore several different ap-

praaches to making one that will
work for you .
• RECEIVER-SYSTEM hardware, and
how it goes together to bring you di­
rect-fram-satellite TV reception in
you r own home.

Toorder your copy :
Complete coupon and enclose it with
your check or money order for $7.00.
plu s $1.00 for postage and handling.
We will ship your reprint within 6
weeks of receipt of your order. All
oth ers add $4.00 for postage. New
Yor k State residents must add 58c
sales tax.

f------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------

i:: Radl-I- Please printSatell ite TV Reprints

EI I - 45 East 17th Str eet ~~------------------! I!I ranlll New York, N.Y. 10003 (Name)

i! I want reprints @ $7.00 each, plus $1. Han- (Street address )
I, dUng & Postage.
! I have enclosed $ . N.Y. State residents must
I . add sales tax. (City) (State) (Zip) I

, I
1 ------------------------------- - ------- - - - ----- ... ... _
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MARKET CENTER
PLANS & KITS

PRINTED circuit boards from sketch or artwork. Kit
project s. Free details. DANOCINTHS INC., Box
261, Westland , MI 48185

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
o ELECTRONICS, PO Box 21, Jenison, MI 49428

OVER 200 projects and kits, send stamp for list.
MATCO ELECTRONICS, Box 316R, Cadillac, MI
49601

SINE wave decode r reference manual includes
theory, alignme nt, antenna hook-up, trouble shoot­
ing, improvements. $15.00. SIGNAL, Box 2512-R,
Culver City, CA 90230

PROFESSIONAL Electronic dev ices plans, kits,
P.C. circuitry , famous drop-in microphone cartridge ,
debugging equipment, more items available. For
information send $2.00. MOUNTAIN ELECTRON ­
ICS, R. 2, Box 186A, Charlotte, TN 37036

APPLE builders-Send stampfor our flyer of Apple
parts. IC sets , ROM sets, connectors, Shugart to
Apple modification kits, etc. ELECTROVALUE IN­
DUSTRIAL INC" Box 157-R, Morris Plains, NJ
07950

SUPER sav ings on electronic components, excit­
ing kits, great variety of IC's, free catalog . MER­
CANTILE ELECTRONICS, Box 2503, Hialeah, FL
33012

TAILGATERS beware! Clever device ends this
hassle. Quick, easy installation. Kit $4.95, two for
$8.95. TAILGUARD, 8 Alpine Piace, Franklin, MA
02038

METAL detectors, psycho acoustic sound gener­
ators, EPROM programmer , electronic fish lures,
transistor tester. Kit catalog $1.00, refundab le with
purchase. FREELANCE ELECTRONICS, PO Box
10004, Ogden, UT 84409

DIGITAL UHF STV kit 5250.00. Deluxe sine wave
kit 5153,00. Others, STVCO, Box 18039,Orlando,
FL 32860

PORTABLE digital capacitance meter with 1%
accuracy- range 1pf to 10,000 uf. Uses readily
available components. Plans, etched and drilled
PCB and calibration components $14.95. Kit as
above including parts (less case) $59.95. DRIS­
COLL ELECTRONICS, 57 Scofield Ave., Bridge­
port, CT 06605

LONG-PLAY RECORDERS
RECORD up to 15 hours on a single standard cas­
sette! Our large select ion of modified, quality name­
brand recorders offers the longest recording times!
Models as small as 1'h pounds, as economical as
$69.99. Compare before you bUy! Free catalog:
EXTENDO-TAPE SYSTEMS, Box 16000LC, Tem­
ple Terrace, FL 33687

COMMUNICATIONS EQUIPMENT
. VIDEOSCAN 1000 slow Scan TV-HIGH RESO­

LUTION (amateur , phone line , serveill ance ,
tel econferencin g) . CODE' STAR-DECODE
Morse, RITIY, ASCII. LARGE LED's or connect
computer/printer. MORSE-A-KEYER-CW key­
boa rd . TRI-VOLTAGE POWER SUPPL Y. Kits/
Assembled. FREE broc hures. MICROCRAFT
CORP., Box 513-RE, Thiensville, WI 53092 . (414)
241-8144.

COMPUTERS
SAVE 90%, Build your own 68000, 8086, Z80A, or
8080 microcomputer or minicomputer system. Free
details. D1GATEK CORPORATION, Suite E., 2723
West Butler Drive, Phoenix, AZ 85021

SOFTWARE SXBI and Timex 1000. Send 51,00
for list. Reimbursed with first order. PO Box 291,
Laha ska, PA 18931

MUSIC INSTRUMENTS
WERSI organs, assembled, Galaxy $19,900.00,
Helios $7,900.00, Cosmos $3,750.00, RIEMANN ,
4747 E. Lee, Tucson, AZ 85712 (602) 325-5421
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PROJECTION TV ... Convert your TV to project 7
foot picture. Results equal to $2,500 projector... .
Total cost less than $20.00. ... Plans & Lens $17.50.
... Illustrated information free, ... Credit card orders
24 hours. (215) 736-3979. MACROCOMGE, Wash­
ington Crossing, PA 18977

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit...•.$39.00
UHF Sinewave Kit $3 7.0 0

Special Both Kits $S9.00
In formative Ca talog $ 2.00

Kit s incl ude all parts, man ual and an
etc hed & dri lled PC boa rd . Send for
ou r ' Informat iv e Ca ta log ' and find
out w hat type yo u need .

J & W ELECTRONICS, INC.·

P. O. BOX 61-8

CUMBERLAND, RI. 02864

COLORSCAN 403. Convert your Picture Phone or
Robot 400 to color. Complete kit $595.00. Send '
$1.00 for info and color photograph. SYCEL COM­
MUNICATIONS, INC., PO Box 893 . Belleville,
Ontario . Canada K8N 2G6

DELUXE kits, gated pulse, sine wave, microwave,
many others. Information package $2.00. refund­
able. LEE-TRONIX, Box 253, Taylor MI 48180

EXPERIMENTERS optoe lectronics guide with over
290 pages of proven computer, communications,
fiber optic, audio, power circuits, plus theory and
specs. Send $5.95 (postpaid) in check or money
or de r: GLE SPECIALTIES , PO Box 604 ,
Skaneateles. NY 13152

FREE 1983 catalog. Components, kits, PC board
material , enclosures . HAUC K ELECTRONICS,
1928 Fairacres Ave., Pgh.. PA 15216

To run your own classified ad, put one word on each of the lines below and send this form along with you r check
for 51.90 per word (minimum 15 words) to :
Radio-Electronics, 200 Park Avenue South , N.Y" N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear . For special headings, there is a surcharge of $15.00.
( ) Plans/Kits () Business Opportunities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( )

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LEITERS.)

2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR F/LES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services) .
51,90 per wo rd prepaid (no charge for zip code),.,MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word
prepaid...no minimum.
ONL Y FIRST WORD AND NAME set in bold caps.Additiona l bold face (not available as all caps) at 15c
per word . All copy subject to publisher's approval. ADVERTISEMENTS USING P,O, BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER . Copy to be in our hands on the 26th of the third month preceding the
date of the issue (i.e., August issue closes May 26). When normal closing date falls on Saturday,
Sunday. or a holiday, issue closes on preceding working day.
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c....»
z
c»
JJ
-<

...... .....
COHI'UTIU

SO""...
SCAH HlRS • OI"TtCS

T I.ST I QUl I"HIlNT
H KIlOWAVI

SATlWTI
AUDIO VISUAL

HEW P't'00UCTS
COM I"OHINTS • lOTS

ANT IQUI I UCT.
I'1JaUCATlOHS

I'lAHS ' SI"-Yl e I S

THE BEST PLACE '0 BUY, -SELL or
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX . I II I-E • PLACENTIA, CA 92670

(7 1-1) 632-7721
Join Thousands of Readers Nat ionwide

Ever y Month
ONE YEAR U.S. SUBSCRIPTIONS
$7.00 • 3rd Class • $12.50 - 1st Clus

~ $15.00 - Lifetime - 3rd Class :rae

Solid state with controls for rever­
beration and room size .
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer-

DEVTRON IX ORGANS, INC.
6101WAREHOUS E WAY

SACRAMENTO. CA LIFORN IA 95826 Dept. B

ANIK noise filte r eliminates unwanted audio noise
from Canadian Sate llite fu lly assembled and
guaranteed . $65.00 & $2.00 shipping. ARK ELEC­
TRONICS, PO Box 5689 , Toledo , OH 43612

POWER-AMP SUb-assemblies, 100 watts rms.
.05% disto rtion, completely assembled and tested,
quantity pricing available, free brochure. CLAXTON
AUDIO , 3174 Periw inkle, Memphis, TN 38127

PCB 15Csq-in. Free drilling. Quant ity discount. IN­
TERNATIONAL EtiTERPRISE, 6452 Hazel Circle,
Simi Valley , CA 930 63

TUBES, Large sele ction . Unused , in original car­
tons. SASE brings list. FA LA ELECTRONICS, Box
04134-2, Milwau kee, WI 53204

RESISTORS V.W, 'hW 5% carbon films 3Q: ea. NO
MINIMUMS. Cabinet assortments, 1% metal films .
Request details. Bulk pricing available. JR INDUS·
TRIES 5834-C Swanc reek, Toledo , OH 436 14

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SA LEN ELECTRON­
ICS, Box 82-G, Skokie, IL 60077

ELECTRONIC hardware, US prime screws, wash­
ers, nuts , bits and pieces, knobs; stain less , brass,
aluminum , etc . Catalog, $1.00 refundab le. WEST­
ERN, Rt. 3, Box 223, Ontar io, OR 97914

RECORDS-tapes! Discounts to 73%; all labels; no
purchase obligations; news letter ; discount dividend
certific ates; 100% guarantees. Free detai ls. DIS­
COUNT MUSIC CLUB, 650 Main Street, PO Box
2000, Dept. 3-0183, New Rochelle, NY 10801

PICTURE tube rebuilding equipment- we sell
and buy new and used equipment. Free training .
ATOLL TELEVISION, 6425 Irving Park , Chicago , rL
60634, Phone 312-545-6667

SCANNER/mon itor accesso ries-kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520 .

UNUSUAL UHF subscripti on TV kits . Also micro­
wav e downco nve rters . Cata log 20C. TRO JAN,
2920 Shelby, Indianapolis, IN 46203

THE Intelligence Library . Restr icted technical se­
crets-books on electronic surveillance, lock­
picking, demolitions, investigation, etc . Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

PRINTED-circuit boards: single side, prototyp e
and quant ity runs , quic k delivery. Send posi tive , free
quotes. FABTRON, Bo x 925 , Co lumb ia , TN
38401 , (615) 381-1143

CABLE TV Secr ets-the outlaw publicat ion the
cable companies tried to ban. HBO , Mov ie Chann el,
Show1ime, descramblers, converters, etc. Suppli ­
ers list included. Send $7.95 to CAB LE FACTS,
Box 711-R Pataskala, OH 43062

~ WRITE FOR

2l~McGEE'S
SPEAKeR & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5O'Y.l

1901 MCGEE STREET KANSASCITY, MO. ~1oe

PETERSON
ELECTRONICS
4558Auburn Blvd.
Sacramento. CA95841
(916) 486-9071
SPECIAL QUANTITY PRICING
Dealers Wanted · CDD'S

1 YEAR WARRANTY
PARTS & LABOR

THANKS FOR
HELPING TO KEEP

UNITED WAY
IN BUSINESS.

'I
U n it ed Way

SATELLITE receiver Coleman dual conversion. All
parts and boa rds, you finish. $375.00. 701 Kinsey
Paradise, CA 95969, 916 877-7702

SATELLITE receiver IF sweep generator 70 MHz
IF. Sweeps 40 to 100 MHz-$7 9.95. HEAD END
SYSTEMS, PO Box 8758 , Portland , OR 97207

SATELLITE polar mounted antenna break through.
Build best with 42d B gain . Under $160.00. PRO­
TOTYPE ENGINEERS, Box 1812, Deming, NM
88030

SEND and receive video pictures over dial-up tele­
phones with Robot Picture Telephone, seen in
August through Nove mbe r 1982 Radio-El ectronics.
F.C.C. registered units avai lable, kits , parts. Free
brochure. ROBOT RESEARCH, 7591 Convoy Ct.,
San Diego , CA 92111. (714) 279 -9430

SATELLITE TV WEEK
The most co mplete weekly list ings. We cover more than

just SATCOM 3. Send $1 10< SAm p le copy .

Satellite tv Week

SATELLITE TV low noise amplifiers ,
downconverters, Easy to build. Save hundreds
of dollars! Exciting instruction manuals include
everything you need to know! $10.00 each, or for
more info rmat ion write: XANDI, Box 25647,
Dept. 21F, Tempe, AZ 85282

PICTURE TELEPHONE

P.O. Box 30 8 . fortuna. California 95540
ulltoll hee: (800) 3 58 -9 997 . ullloml. (707) 725-2476

SATELLITE equipment cata log. Over 25 of the best
manufacturers and suppliers. LNA's, receivers, an­
tennas, and complete systems cove red in fou r dif­
ferent sections. A sate llite aiming chart and micro­
wave interference handbook. ($10 .00 value) in­
cluded free . Send $9.95 U.S. TMS CO., PO Box
8369, Roseville, MN 551 13

DRAKE satellite receiver with modu lator installed
on ly $969.00. Satell ite and microwave catalog
$1.00. TEM MICROWAVE, 22518 97th Ave . No.,
Corcoran, MN 55374 (612) 498 -80 14

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECT RONI C

SYNTHESIZERS

EDUCATION & INSTRUCTION
UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D.'s...Free revealing details. COUNSELING,
Box 3 17-RE 1, Tustin, CA 92680

ELECTRONICS computer books. Intern atio nal
publishers. Lowest rates. Ask list. BUSINESS PRO­
MOTION , Lajp at Rai Market, Delhi, India

PROJECTION TV ... Make $$S assembling pro­
jectors ... Easy ... Resul ts compa rable to $2,500
projectors ... Your total cost less than $17.00....
Plans , lens & dealer's infor matio n $15.50 ... illus­
t rated informat ion FREE ... MACROCOMGEX,
Washing ton Crossing, PA 18977. Credit card orders
24 hours . (2 15) 736-2880

AMAZING synthesizer kits! Professionallabora­
tory quality , polyphonic, duophonic ,
monophonic. Pl a ns from $5.00. Write SYN­
THLAB, PO Box 42 91, Helena, MT 59601

PROFITABLE electronic construction projects,
"bug detector," " pen transmitter," " telephone
scramblers," "telephone bugs," and automatic
monitoring equipment, many more , send $5.00
US to cove r information package to HODGINS,
RR#1 , Smith s Falls, Ontario , Canad a K7A5B8

"NEW" Commodore VIC-20 $2 20.00; Sinclair /
T imex $95.00 : etc: " post pa id". BLACK CANYON
TECHNICAL LABORATORY, Box 840 , Dep t.
REO, Black Canyon City , AZ 85324

DEALERS w an ted: MATV/CATV, ante nnas,
needles, films, free ca ta log. 212-897-0509 . 0 &
WR, 66 -19' Booth, Flush ing, NY 11374

ATARI repai r business. Start your own . Send $5.00
for more information to: IRATA REPAIRS, 2562
East G lade , Mesa AZ., 85204

Highly ENecl ive Home Study BSEE Degree Pro­
gr am for Expe rienced Electroni c Technicians
Our New Advanced Pla c em ent Progra m g ran ls

I ~ ~ Credi t lor previous Schooling a Profess io na l Ex-

\!
perience. Adva nce Rapidly! O ur 36th Year !

. » FRE E DESCRIPTM LITERATURE!
~_ . Cook's Institute of Electronics Engine ering
_ " • DESK 15 , P.O. BOX 20345,JACKSON, M S 39209

GREAT Christmas gifts are yours abso lutely free
with purc hase of any microwave system, UHF con­
verter , or Satellite TVRO. Catalogue $3 .00. Free
information . Full satisfaction gua ranteed .-TCE,
Dept.-R, Box 343, Brooklyn , NY 11230

FREE CHRISTMAS GIFTS

LAWYER Bu siness liti gation, patents, appea ls.
JEROME FIELD, B 292, Brooklyn 11230 . Phone
(212) 434-07B1. Eves. 434-1825

MECHANICALLY inc line d indivi dua ls desir ing
ow ners hip o f Small El ec tron ics Manu factur ing
B usine ss- w ith out investment. Write : BUSI­
NESSES, 92-R, Brighton 11th , Brooklyn, NY 11235

MAKE money se lling electronics. Wholesale dealer
catalog $5.00 (redeemable). ETCO, Dept. 533, Box
840, C hamplain, NY 1291 9

Investment unn ecessar y , know ledge not re­
quired . sales handled by pr ofession als. Ideal
home bu siness. Wr ite toda y for fact s'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.
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SAT£LLIT£ TU MAGAZINE
Much More than a magazine.

SATELLITE TV is a complete guide.
SATISFACTION GUARANTEEDOR MONEY BACK.
$6.95 plus-$1.50 postage & hand ling .

SATELLITE TV MAGAZINE
P.O. Box 2384· Sh elby, N.C. 28150·7041482·9673

OIlOElIISOVEI!US,OOWILLIE S"'''''[O I'Osr""lD EXCU'T
SHIPPIHG ON Il UilS WH[Il[ ACOITIONAL CHAliCES "liE REQUESTED

ON OllOUtS l U S THAN m ooI"LfASf: INCLUDEAOOlT1ON
IHfO'.MATK>H, Al n oe~Oll HAND l ING AND ......llING CHARo n

ELECTRON IC KI TS FROM HAL-TRONI X

2304 MHZ DOWN CONVERTERS. TUNES I N ON
CHANNELS 2 TO 7 ' ON YOUR OWN HOME T. V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2 500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIAB LE POWER SUPPLY AND
ANTENNA ( Antenna can be a dish t ype
or cof fee can type dep end ing on the
signal streng t h in yo ur area. )
2304 MOD 1 (Basi c Kit ) . $19.95

(l'" c... & fitti ngs'

2304 MOD 2 (Basic / Pre-amp) $29.95
(mc:ludM caM & l ltano. )

2304 MOD 3 (Hi-Ga in Pre-amp) $39.95
(1n<:ludM c..... lltl lngl l

POWERSUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE.COMES COMPLETEWITH ALL PARTS.
CASE.TRANSFORMER, ANTENNASWITCH AND
CONNECTORS (Kit) $24.95
Assembled .. $34.95
Slotte d Micr owave Ante nna For Above
Downverters $39.95..................................

PREAMPLIFIER S
HAL PA-19-1 .5mhz to 150mhz. 19dbgain operates
on 8 to 18 volts at l Orna. Complete unit $8.95.
HAL PA-1.4-3 mhzto 1.4 ghz. 10to 12 dbgain oper­
ates on1>to 18 volts at la ma. Complete unit $12.95.

(Theabove units are ideal for receivers. counters.etc.)
•••••••••••••••••• ** ••••••••••••

16 LINE TOUCH TONE DECODER KI T W I I~
P, C, BOARD AND PARTS" , ••••• $69 , ~)

12 L I NE TOUCH TONE DECODER KI T WII~
P.C. BOARD AND PARTS • • •• , ••• $39.~)

16 LINE ENCODER KIT, COMPLETE ~lTH
CASE, PAD AND COMPONENTS ' " , $3~,95

12 LINE ENCODER KI T, COMPLETE WIT~
CAS E, PAD AND COMPONENTS •••• $2~ , ~ 5

******•••***.***••••••••••••••
MANY, MANY OTHER KI TS AVAILAB LE

FREE catalog of sgecia l function IC's, and quality
components. GOL SMITH SCIENTIFIC, Box 318,
Commack , NY 11725

DELUXE sine wave UHF converter. Soun d out of
TV like normai with only antenna connection to TV
or VCR. True A.G.C. Plans SASE. Parts $175.00.
Qua nt ity discount s . 1- 31 2/ 2 67 -3 455 LSR
ENGINEERING , PO Box 6075, Chicago , IL 60680

UHF CONVERTERS

PROFESSIONAL qu ality , ult ra-miniature, ultra­
powe rful wireless microphones and transmitters .
Models as small as ?fa"!Also, miniature wireless FM
telephone transmitt er and FM long-play radio re­
corder that tapes up to 9 hours of transmission on
on e standa rd tape. Free brochure: EXTENDO­
TAPE SYSTEMS, Box 16000LC, Temple Terrace,
FL 33687

USA Pay-TV stations (MDS). Complete and latest
information , locations, programmi ng, equipment,
and more. Satisfact ion guaranteed. Send $10.00.
TCE, Dept-R , Box 343, Bro oklyn, NY 11230

CB RADIO

PAY-TV STATIONS

REEL TO REEL TAPES

WIRELESS MICROPHONE

TRUCK LOAD sal e Ampex high quality open reel
tape, 1800' or 2400 ' on T reels, used once , un­
boxed. Case of 40, $45.00. Casse ttes ava ilable.
VA LTECH ELECTRONICS, Box 6-RE, Richboro,
PA 18954

M I C ROWAVE ante n nas 2 10 0 -26 0 0 MHz ,
downconverter probe, 18" parabo lic dish 50 ' cab le,
powe r supply, 6 month warranty. MDS ASSOCI­
ATES, 2116-2nd Ave. No., Mpls, MI 55405, JUST
$139.95 .

GET more CB channels and ran ge! Frequency
expa nders , booste rs, speec h processors, FM con­
verters, PLU slider tricks, how -to books , plans, mod­
ifications. Cata log $2.00 . CB CITY, Box 31500RE,
Phoenix, AZ 85046

CUS TOM PC Boards and photo-etching masks
from your art , sketc h, or sche matic. Kits : resistor
'substitution box, $26.22; transistor tester, $19.6 1,
and more. Fre.e information: AlE, Box 2287, Arca ­
dia, FL 33821

:Eel
ORDER TOLL ·FREE

1·800-828-6286

RAMSEY ELECTR ONICS INC.
2515 BAIRD RD.

PENFIELD , NY 14526
116-586-3950

. SATELLITE TV KIT

A complete Satellite TV System requires
a dish antenna, LNA (low noise ampli­
fier), Receiver and Modulato r.
R2B Receiver Kit $395.00
R2B Receiver,Wired and Tested $595.00
120 · KAva ntek LNA $495.00
RM3 RF Modulator $49.95
Prices include domest ic UPS shipping
and insurance.

THE POPULAR SAT·TEC RECEIVER IN KIT·FORMI

Featured in a Radio Electronics magazine cover
sto ry (May 82), the reliable R2B Sat-tec TV
rece iver is now operat ing in thousands of loca­
t ions . The R2B is easy to build; pre-etch ed.
plated boards with screened component iayout
ass ures accurate compo nent placement and the
crit ical IF sect ion and local osc il lator are pre­
assem bled and aligned I All parts are included
for the R2B; att ract ive case, power supply,
desc riptive operati ng manual as well as com­
plete assem bly inst ructi ons. Features of the re­
ceiver include; dual conversion design for best
image rejecti on, full y tunable audio. to recover
'hidden' subcarriers, div ide by two PLL demodu­
lator for excellent threshold perfo rmance, ti ght
tr acking AFC to assure drift free recepti on, and
of course, full 24 channe l tunable coverage.

Build your satell ite TV system around the R2B,
closeto ten thousand others already have and now
It' s available In kit form at a new low price. Order
yours today.

MUST sell hobby supplies . $10,000 worth of IC's,
resisto rs, capac itors , and other electro nics com­
pone nts. Also motors and assorted mechanical
hardware. 40-50% off list. For complete list send
$1.00. KEVIN HANSEN, 903 "G" St. , Eag le, NE
68347-0157

UHF 7' d ish- ultimate rec eption! Spe ci al $95.00
(truck-postage co llect). Antennas, pr eamps­
top brands at dis cou nt pric es. Free catalog ,
KE LLEY, Box 129, Midva le, OH 44653

FOR SALE

ROBOT mobi le base with crawler track. Radio con­
trolled . $2.00 for brochure. A-5 ELE CTRONICS
SUPPLY, PO Box 1884, Flagstaff, AZ 86002

ADVENT TV pa rts. All models, all parts. BONTRO­
NICS, 499 Medford, Somervi lle, MA 02 145 (617)
623- 5039

MIL ITARY co mm unicatio ns rece ivers : R-174/
GR R-5 , tunes 1.5- 18 MHz SSB-CW-AM, short­
wave. amateur , military frequencies: $47.50 mint;
$27.50 good. ARC-27 Aircra ft Guard Receiver
Assemb ly, receives 238 MHz AM, mint: $12.50.
Speci f ic ations , sc he ma t ics in clud ed . 45 day
guara ntee. Add $7.50 shipping. BAYTRONICS,
Dept. RE, Box 591, Sandusky, OH 44870

GREAT prices on surplus electronix ! Free flyer.
ELECTRONIX LTD" 32 14 South Norton , Sioux
Falls, SD 5710 5

POLICE/fire sca nners , scanner crystal s, antennas,
radar detec to rs . HPR, Box 19224. Denver, CO
802 19
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rc.m,s[J1J the first name in Counters', .

Power:

The CT-90 is the most versa tile, feature packed counte r ava ilab le for less
than $300. 00! Advanced design features include; three se lectable 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 enab les easy zero beat calibration checks aga inst WWV.
Optionally; an internal nicad battery pack,exte rna l time base input and M icro­
power high stability crystal oven time base are ava ilable. T he CT-9O,
perform ance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sens itivity: Less than 10 MY to 150 MHz

Less than 50 MY to 500 MHz
Resolut ion; 0. 1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Display: 9 digits 0.4" LED
Time base: Stan dard-IO .OOO mHz, 1.0 ppm 20-40'C.

Opt ional Mic ro-power oven-Oi l ppm 20-40 'C
8-15 YAC @ 250 rna

~
CT-90 .urcd.l yul ....arranty S129.9j
CT·90 KIt, 90 day pani w.r·
rl nty 109 95
AC·l AC act-pl itT 3.95
ee.r Nlead pack +"'C
Ad.pur/Charler 12.95
QV·l. MIcro-power Oun
tame bu c 4995
Extcm.ltunebe.JClnplll 1" .9S

7 DIGITS 525 MHz

Display:
Time base:
Power:

12.95

84.95
3.95

$99.95

PRICES;
CT-70 wired, I year warranty
CT-70 K it, 90 day parts war­
ranty
AC-l AC adapter
BP-1 N icad pack + AC
adapter/charger

The CT-70 breaks the price barrie r on lab quality freque ncy counte rs.
D eluxe fea tures such as; three freque ncy ranges - each with pro-amplification.
dual selectable gate times, and gate activ ity indication make measurements a
snap. Th e wide frequency range enables you to accurate ly measure signals

from audio thru UHF with 1.0 ppm acc uracy - that's .OOO I%! TheCT-70 is
the ans wer to all your meas urement needs, in the field, lab or ham shack.

SPECIFICATION S;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MY to 150 MHz

Less than 150 MY to 500 MHz
Resolution 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz rang e)
7 digits 0.4" LED
1.0 ppm TCXO 20-40 'C
12 YAC @ 250 rna

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Power:

PRICES:
MIN I-l oo wired, I year
warranty _$79.95

.AC:Z Ac ada pter for MI NI -
100 3.95
BP-Z N icad pack and AC
adapter /charger 12.95

Here's a handy, general purpose counter that provides most counter
functions at an unbeli evable price. T he M INI-IOO doesn't have the full

frequency range or input impedance qua lities found in higher price units, but
for basic RF signal measurements, it can 't be beat! Acc urate measurements
can bemade from 1 MHz all the way up t0 500 MHz with exce llent sens itivity
through out the ran ge, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI- l 00 makes an ideal additio n
to your tool box for " in-the-field frequen cy checks and repairs.

SPECIFICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MY
Resolution; 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4 " LED
2.0 ppm 20-40'C
5 VDC@ 200 rna

DIGITAL MU-LTIMETER $99 ~IRED

29.95

119.95
14.95

$159.95

10 Megoh ms, 0(',1 AC volts
0.1% basic DC volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT-50 Kit, 90 day parts
warranty
RA-I, rece iver adapter kit
RA-l wiredandpre-program­
med (send copy of receiver
schemat ic)

SPECIFICATIONS;
D(',I AC volts: lOOuY to I KY, 5 ranges
D(',IAC
Current 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Power:

$159~IRED

Th e DM-700 offers profession al quality performance at a hobbyist price.
Features includ e; 26 differen t ran~ and 5 functions, all arranged in a
convenient, easy to use format. Measu rements are disp layed on a large 3Y.!
digit, !1 inch LED readout with automatic decimal placement , automatic
po larity, over range indication and over load protection upto 1250 volts on all
ranges, makin git virtually goof-proof The DM~700 loo ks great, a handsome,
jet black, ru gged ABS case with convenien t retractable tilt bail makes it an
ideal addi t ion to any shop.19.95

2.95

$99.95

79 .95
3.95

SPECIFICATIONS;

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will meas ure up t0600 MHz
Sensit ivity: Less than 25 mv to 150 MH z with 8 digit-precision And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Ada pter, which turns the CT- 50 into a digita l readout for any receiver. The
1.0 Hz (60 MHz ran ge) danter is eas il d < • • •10.0 Hz (600 MH z range) a apter ISeas i y program me lor any receiver and a Simple connection to the
8 digits 0.4 " LED receiver' s VFO is all tha t is required for use. Adding the receiver adap ter in no
2.0 ppm 20-40' C way limits the operat ion of the CT-50, the adapter can be conveniently
110 YAC or 12 YDC switched on or off. T he CT-5 0 . a counter that can work doub le-duty!

D isplay:
Time base:
Power:

8 DIGITS 600 MHz

~
OM 700 wired, I yearwarranly
DM-700 Ki~ 90 day parts
warranty
AC-I , AC adaptor
BP-3, Nicad pack +AC
adapter/charger
MP-I, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

c

f !!JfTIS~ . ' ~1I 1 ~ [" . fUl i rlS i '1 ["" ~::- A~ I I f( ~l S Sat"la" ,a n gua,ant••d . .. am, n. fa ' '0 do , . ,I ne t pl.a,.d
tJ ~..... .l ~ .. • c.:::z::I"'~ re turn In Orig inal for m fo r refund Add SCI" for , hlp pmg •

PHO N E ORDERS In,u ra nce to a ma xImum ol SIO O \le n ea , add IS ' COD odd
2575 BAIRD RD . • PENFIELD, NY 14526 CALL 716-586-3950 S2 Q ,d. " und .,1l 0 .addS I 50 Ny ,. "d.n"' add 7"'IaL

For high resolution audio mea surements, multipli es
UP in frequenc y.

• G reat for PL tones
• Mult iplies by 10 or 100
• 0.0 I Hz resolution!

$29 95 Kit $39 95 Wired

Telescopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading . 15.95
Low pass probe, for audio meas urements...... ....... 15.95
Direct probe, general purpose usage . . . . . .. . . . . . . . . . . . . . .. . . . . 12.95
Tilt bail, for CT 70 , 90, MINI- I00 .. 3.95
Co lor burst calib ration unit, calibrates counter

aga inst color TV signal. .. .. 14.95

For measuring extremely weak signals from 10 to 1,000
MH: . Small ske, powered bv plug transformer-included.

• Flat 25 db gain
• BNC Connectors
• Great for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

<­
>
Z
C
>
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PRO D UCT I

INEW PRODUCT I

HOI AVAILABLE FRaI STOCK

I . ZO I .SO 1.80 11. S0 U .OO
.20 .SO . 80 1. 4S l. 7S
. 20 .50 . 70 1. 35 3.65

T- 1 J/ ( (j1Mlbo . l O"dil )
T- l ( SuM •• 12S"dh )

Red - Gr'ftn - Yell ow DIFFUSEO

LED KXmTlNG CLIP &; RING
( f or T 1 3/ 4 - j UICo )

10- Z5- 100- 1000­
$.12e. $.Joe. S.07u S .~ll

toUl qt y udt pt.-5 pk- 10 pt-Z5 pt -1 OO
of Rl0
1- 999
1000­
5000-

,-
uc.h 10- 25· 100- ·looo·~­
S.2 5 $. 181. S. 16.. $. 14e1 $. 13ea. S.USe.

. 25 . 18 . 16 .1. .13 .125

.25 .20 . 18 . 16 . 15 . 145
"'1000 • SOOO ptlce price . , bf: used

f or any ..ix of C0 10 M ( 1II1n of 100u.)

.. unitonn col or
11 unifonn i ntens i t y
... 100% funct iona l

carbon fl1 m
l / llw St
1 0111 - 1 _

E-24 seri es

MINIATURE
BlSISIGRS

body .06Z"dt. x . 145"
l H d .0 16"dh X 1. 25·

FI RST QUAlITY LEIs

HETAL FlU< RESISTORS RH55C/ 0814n (1/ "" ) or "soc/08 son 11/")

1l SOppli/OC i~:~ Qty S~~~ ~~6~ ~~ : ~ ~ ~:~ ~;~~go
10 otw t o 1. 21 MohlI 1000- . 25 . 65 1. 10 1. 90 7. 00
(£96 ser ;es ) 5000- . 25 . 65 1. 10 1.80 6 . 50

CARBOl FTU4 R.£S ISTORS • 51
R,ZS (1 / " ) or R50 (1l2w) E-2 4 sedes

toU l qty u ,:h pk- 5 pk- 10 pk.ZS pk· 50 pk- l00 1'11:; -1 000
1- ' " S. 10 1. 25 U S 11.00 S1.SO S2 .00
1000- .10 .25 .45 1. 00 1.4 5 1. 80 S17. 50
5000- .10 . 25 ,-45 .95 1.40 1.7 0 16 . 50

PAYMENT III Oi£CK It) fllC /VISA UPS/COO- USS ON us BAH I:: ONLY-
IF PREPAID ADD $1. 25 5/ H- coo OR CHRG CARD 5/H AS REQO Sl . 25HIM·
OUTSIDE ( OHT. os " CD $2 PLUS 51 OF VALUE- J14 IHIPtJM QRC£R $10­
SCHOCl.S GOVT & APPRVO CCJWAH IES NET 30 FOB S. P. - HIN ORDE R $20

lEU Inc.
435 First 5t .. Solvang. CA 93463

(805) 688-274 7

Ro.
G.....
Ye ll ow

CALL NOW & GET YOUR FREE
1983 CATALOG TODAYl

PHASOR PAIN FI EL D - Patented and recently developed
In our labsISbeing testedby Gov't for riot control. Soon to come
under weaponsrestnctionsasanmternalmachine EasIly nanc­
held Hazardous IF NOT USEO WITH OISCRETION
PPH PLANS(sold tor animalcontrol). 515.00
INV ISIBL E PAIN FIELD GENERATOR - Proauces a dl'

• recuonai field of moderately Intense pam to back 01 Mad up to
50' Cigarette pack sizeenclosure ISeasily hidden
IPG-3 PLANS 57.00 IPG·3K KIT& PLANS 544 .50
lPG-3D(assembled for animal control) . . . 559.50
PHASOR STUN /BURN ING WAND - Produces sutticient
electrical energy capable of burnmg nesn. Intended as a person­
al defense cevice
PSW-3 PLANS 58_00 PSW-3K KIT& PLANS 559.50

RUBY LASER RAY PISTOL - Intense vrsibtered. burns.
hazardous. wlttl partssources
RUBY PLANS(mcludesall part sources) 515_00
CARBO N DIO XIDE LASER - Generates 20-40 watts of
continuouspowercapable of burning. cutting. hazardous, (with
all part sources) . . 515.00

• LA SER RIFLE - Produces200-3000 pulses of 30 watt opti­
cal energy Portableand easily hand-held.
LRG-3 PLANS 510.00
LRG-3K KIT PLANS (rrunus diode) 5129.50
POC KET LASER - For the begmner. v,slble reo " opucat
version" . non-hazardous
LHC-2 . . 55.00 LHC-2K KIT & PLANS .... 524.50
H IG H PO WERED POR TABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Exptod -

~~t:r~iAsNh~CkW$~~~t c MI~~~rfKS~lei & PLANS .. 549.50
PA RTICLE BEAM WEAPON - PLANS . . . 515.00

INFINITY XMTR - Uses telephone lines for selective home
oroffice listening whileawayonbusinessorvacation .
INF-1 PLANS . 515.00
SEE IN DAR K - Long range. total darkness
SO·4 PLANS . . 510.00
LO NG RANG E WIRELESS MI KE - Crystal clear quality

• - rmruature.
FBT-?PLANS 57.00 FBT-?K PLANS & KIT . 534.50
WIREL ESS TE LE PHONE T RA NS M ITT ER - Long
range. automatic
VWPM-5 PLANS 510.00 VWPM-5K PLANS & KIT 534.50

Sendfor FREE catafog descnpton of aboveplus hundreds more
plans. kits and completed uems We accept MC or v.sa orwhen
ordennq. send check or money order. We pay shipping charges
'On orders over S50,00, otherwise Include 10%, WIth remittance.
SEN DTO : SCIENTIFIC SYSTEMS

DEPT. R8 , 80X 716. AMHERST. N.H. 03031

. MOST ORDERS SHIPPED WITHIN 24 HOURS

~ . _ 7"':. ~ ........ _~ .", --=-,:..., -:.-:, ---r ~ .~ • I ~ • ;-~ ~ ..". ~ 11, ~ 0)
~ . . - .... .. ... ""-- ... '-J ...... - ....... ......j.-=:t "--'t...=.L ~ ~J

NATIONAL WATS LINE OHIO WATS LINE
705 WATERVLIET AVE. DAYTON, OHIO 45420 IN DAYTON OHIO CALL 252·5662

ETCO ELECTRONICS
DEPT. 582 _I

I
Mailing List Control Center . .
Box 840 . ,
Champlain , N.Y. 12919 I

I
I Enclose (cash OK);
Please rush postpaid

O $1 for 1 year subscription to the world I
I

f a m o us ETCO catalog .

O $3 Canadian & Foreign 1 y ear subscrtp­
t i o n t o the ETCO c ata lo g . I

I0 ~~~a~:~~~d:~~~I·~BN~!\~:~~t$10.00o 360 p age MAS T E R HANDBOOK OF
TELEPHO N ES . (T A 001) . . . .. . .• . . $11 .001

I0 FREE - s ample copy o f the bargain pac­
ked ETCO ca talog .I~:;,:," I

City _

S tate Zip I---_....
C IRCLE 73 ON FREE INFORMATION CARD
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V-509 Delayed Sweep DC-50 VHz
Mini-Portable Dual Trace

V-209 DC-20 MHz
Mini-Portable Dual Trace

FEATURES: - 3.5" Rectangular CRT. - Sensitivity
I mV/div. (10 MHz) - Sweep Times to 10 ns/div. ­
Individual Sweep Time Controls (A, B). - Full TV
Triggering (H, V) - CH I Signal DVM Output ­
Single Sweep - Variable Hold-off - X - Y Display
Mode - Three Way Power Supply - Optional Battery
Pack Available

FEATURES: - 3.5" Rectangular CRT - High Sensi­
tivity (ImV/div. at 10 MHz) <Fast Sweep Times
(50ns/div.) - Accuracy ±3'" (+ 10 to 35°C) - Z Axis
Input - X - Y Display Mode- Auto Focus- Three Way
Power Supply -Take Anywhere - Full TV Triggering
- Human Engineered Front Panel- Calibrator 0.5 V
±I"

Protect Your
Solid State Equipment
VL Listed '
M06-3; I\1D4-:l Shown

CALL TOLL FREE:

OLDEST HITACHI DISTRIBUTOR

SURGE
STOPPER

10520 PLANO ROAD, SUITE 206
DALLAS, TEXAS 75238

DMM'S
D-802 Multimeter

Shown

SJB DISTRIBUTORS, INC.

~I

FROM THE SOUTHWEST'S

'::F5:
L5U5K5E:=1®



Diskette SALE!!
· Wabash"

51,4 81lCh

SS/SD $2200$25.00

SSIOD 27.40 30.40

DS/SD" 34.90

DS/DD 32:40 37.40

(J)
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Free Buyers Guide
84 pages of the latest in components. tools
and instruments - a must fo r DESIGNERS,
instructors and maintenance engineers .

NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.
15 Mhz bandwidth,
40 or 80 character
selectable full compatability . . $117.00

OVERSTOCK SPECIALS
r(rre(~'$1
- r;- ' " ' 3" Roton Fan

I., L.: · t i ~ New $10.95
~"'-~

VU Meters 99¢ Ea.

470K 'I.W Resistor. $2.00/1000

24 VAC 5COMA
Plug in transformer. .. : . $4.50

UHF/VHF Conversion
Kit - With
Genuine Mitsumi
Tuner $119.98

CALL OUR HOT LINES
IN CALIF, (714) 527-2554

OUTSIDE CAL, (800) 854-8660

SCR ELECTRONICS CENTER
5303 Lincoln Ave., Cypress, CA 90630

CIRCLE 68 ON FREE INFORMATION CARD

DISK DRIVE For APPLE! !

- metal cabinet {{ ({
- 35 track $219 .95
-w/cable

Computer Games:
APPLE &ATARI (specify)

-- - - - -- ----- -- -- --
Choplifter $
Frogger~- 24.85ea.
Apple Panic

Crossfire~ -$21.85ea.
Raster Blaster)

SUPER 3.5ampPOWER SUPPLY
for APPLE - $105,00*
Diskette Storage BOX
5Y.tin. )5/ ~ Bin.>5/

$2.50ea . $10.00:$3.50 $15.00

ELECTRONIC
COMPONENTS

MANUFACTURERS OF aUALI·TY
ELECTRONIC COMPONENTS

Ball.ry Clip. & Hold."
Cob l. S.ts . Connectors Capacitors

Di.play., LED Fu ••• Jock. & Plug.
Knobs Lamps Potentio meters

RF Coil. R.lay. R•• i.to"
Switches Semiconductors Speak.rs

Test Equip ment Transfo rmers Tools
Wire & Cobl.

WE STOCK Wh.lI W_ CalI.log I

ZENITH:II= ZVM-121
12in . 15MHz./GREEN Phos.

. $ 107.00XC.S.#'KG:..:.i"2" ·.. ·· ,··.. ··· ··.
12in 19MHz.lGREEN Phos.
Non -Glare Screen $134.50

'S'MC#BM~ i2A·'··"·· ,··, ··,·
12in 15MHz ./GREEN Phos.

........ ..............~ .~:~P.....
BMC # BM-1400CL

13in.«COLOR» $325.00

REAL-TIME CLOCK
CALENDAR (MSM 5832)

De"'.l... Mono ....Ia l G.l!leCMOS rc

FUlff "
T.",. Morlt" Oate ..... , •

' 0 • .,.of 'WlMiI
• !Iu s Ortel'lMd

. , B" 0.,..... $6.45

. , BI' Add' •••

. R' W Hokl s.~ . W/SP£CI

XTAL
$

1.50

Burglar/Fire Alarms

FREE
CATA ~. G

over 2oo.2,'9IJE;!I
pr ts

free technic
and assista

CCTV 0
controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools

74L j: COMPONENTS74L
14L

.~74L i . 4
7400 S('lllS74L . 4

14L "100
74L

~
~ ~~

, g 74S02

14L '0 r 147~ ~
,,,Ie,,

74L 11 "504

~t B ~~ r.?4 , . 5OS

.~
4 "SOl

74L 14 lR 747 7. S 10

74L

~
. 4 14 S I!I

?:t . ~
7411 H74 ,

, . S 10?:a 74 74$22

14L Ig
74 ,.5>0

74',
74 , 14$3174L

~
l4 ~:H74L . 4 741 llIS!l1

741 74!»4!o74L . 2

"I
74 5 1.

14L

:~
74'

~ ~:m
"sa,74L 74 5 "...74L

?~
4 7.5'1274L

r
4 74513214L U:U

74 2 '.S11814L 74 7.51.-<)74L
7~ 744 1 74'4 1 HSIU1'4L 744 4 74 ' 1 74511•

74L

~
.70 744 74' _ins

74L

I
74"; 741 14 5 1"

14L 744 74' 1 74 5 1"
1'4L 744 741 "s,..
74L

74fl
741 4 11 14524 0

74L 74 , 74 1 1 '.52."
14L ?U 1 74 7454 1 1
14L '07 1 14s.cn
74L

~~ STATIC RAMS74L .4
1'4L l' .4 2111

~ 3~ f:~~::14L 114
.~74L

I
.4 2112

14L 2114 200 114 00
74L 2114l 200.5 225 12 00 . ..
74L

'I
H...61 16 150NS 825

74L DYN......IC R"'M~74L
74L 4027 200 811 r«...74L 4116 2OOn~ 1 5014L
Jl4L

W
.7 4'64 200 ", 7.95

14L 1 3 .7 M ISC EPROtr.lS14L , 7 .7
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1~~ U1'4l 8T28 '20 2108 32.
74L 8038 2 15 2716 15'11 30 5
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Digital Multimeter
MIC-3300A

PS-1 Asse m bled 32 eleme nt ant enna .. . $19.95
PS·2 20 dB gain microwave receiver kit

with variable po wer supply kit ... . $50.00
PS·3 Co mplete pack age PS- l & PS-2 . . $65.00

Mounting Hardware Included

Microwave Preamp!!!
Use wit h PS-3 Kit. Adds 20-25 db gain to
boost recept ion distance.

" Low Noise
" Hig h Gain
" Can be used wit h all existi ng

stop sign board receivers!!!!

PS-4 . . . . . ,"..1: ~~:~ .g.~~ :.r~.q:. ~~.nl~.95

Microwave Receiver
1.9-2.5 GHZ

• Kit Form. 3lh Digits
• DC .5% Accuracy

• DCA up to 10 Am ps . OHM up to 20 M OH M
• hFE measurement. Float ing decimal point

• Leads + batt ery inc luded. Easy instructions

A high qu alit y D igit al Meter Ki t at an affo rdable
pri ce. Edu cational and enjoyable to bui ld , th e M IC
3300A is a high qu alit y meter fo r all hobby ists and
maintenance work .

MIC-3300A Kit Form $59.95
Carrying Case $ 9.95

$4.95

Price

.$2.95

$23.95

$16.95

.. .. $8.95

.. .. $9.95
.. .... $4.95

........ $3.95

• 3% Digits
• DC 0.5% Accuracy
• DCA and ACA up to 10A
• OHM up to 20 M OHM
• Audible Continuity Test
• Diode Check
• Leads and Batt ery Included

DI GITAL
MULTIMETER
MIC-6000Z

til .., vn...".

WIC"-l

.... . N JlI!I ,.,1 IICY......,,-....•--.,.:).
•", .

. 'JI .,.
DCA

Descr iption

Phil ips UHF Tuner ELC 1045 .
Glass Epoxy Circuit Board,
Pred rill ed .

PWOJO P.C.B. Pots, 4-20K, 2-1K, 2-10K,
2-1ooK, .

PW040 Resistor Kit 1/4 watt 5% .
PW050 Panel Mount Pots 2-5K .
PW060 IC's 7 pes.. 1 Rectif ier.

2-Heat Sinks & Sockets. . . . . . . . . . . $11.95
PW070 Ceramic Disc Caps - 37 pes

& Misc . Type Capacitors . . $11.95
PWOBO Electrolytic Caps 18 pes $5.95
PWD90 Var iable Tr immer Capac ito r

5- 5-35 pF .
PWD100 Co il Kit , 2-T37-12 Fer rite cores To roid

4-Prewou nd Indi cators .
PW0110 Misc. Parts-Hooku p Wire, Ant.

Terminals, Fuse, Fusehold er
Dpdt Switc h, Lin e Co rd etc .. . .

PW0120 Power Transform er
Primary-117 Vae,
Seco ndary 24 Vac, 1 amp . . .$5.95

PWD130 Speaker. Oval 8 ohm $2.95
PW0140 Cabinet. Prepunched & Drilled $13.95

When Ord ering All It ems

PWD10-PWD140 Total Price $124.95

Part No .

PW010
PW020

The MIC-6000Z is a professional M ultimeter at
an in expensive price.

The 6000Z works up to 1000 ho urs on a common battery, also c an withstand 1000
VDC load s. Res istance ranges are protected up to 400 VDC. For your added
conven ience the MIC-6000Z has a bu ilt-in 10 amp cu rrent capacity, so you don't
need an accessory shunt .

MIC-6000Z Assembled , ' , . , $89.95
Carrying Case , . , . , , , . , .. , $ 9.95

NEW PWD KIT!!!

AUD IBLE

AD~~S;::LE~~ ~
SUPPLY KIT ~ &it---...;;:--• Adjus tabl Pos it ive & Negati ve Supplie s
• Positi ve and negati ve 1.2 VDC to 15 VDC

• Power Output (Each Supply ) 5 VDC @ 500 mao
10 VDC @ 750 mao12 VDC @ 750 rna, 15 VDC @
175 rna • Tw o 3 Terminal Adjustable Regulator s

wit h Overl oad Prot ection. LED on ind icator
• P.C. Board Constructi on. 120 VAC Input

RM1 Kit $24.95

UHF T.V. Preamp
Features:

" 25 dB gain!
" Kit

Your reception will dram atica lly improve!
This unit wi ll.enable you to pull in signa ls
you never knew were there!
For both indoor and outdoor use. Input and
output impedance 75 ohm. No adjustment!
Easy assembly.
JH-O Kit , $22.95

MODEL ELC 1045
FREQ . RAN GE
UHF 470-889 MHZ
CHA N NEL 14-83
OUTPUT CHA NNEL 3
75 OHM INPUT

Video Switch Box
Model V-4803

The V-4803 is an electronic switch­
ing network capable of switc hing
any six video inputs to any or all
thr ee output. Save tim eand money.
Swit ching of your VCRNTR, Cab le
T.V., video games antenna, micro ­
computer, pay T.V. Boxes. Hassle
Free!!
V-4803 $74.95

R.F. Modulator
Combine both aud io and video outpu t onto
channel 3 or 4 of your T.V. set.
Sing le I.C. chip (MC 1374) makes for quick
and easy assembly. Sing le adjustment con­
trol! A must for every video recording or
computer enthusiast.
VH-O Kit $19.95

Part No .
OSW10 Phi lips UHF Tuner ELC 1045 $23.95
OSW20 Pr inted Circu it Board. PredriJIed

Glass Epoxy . . . . . . . .. .. $15.00
OSW30 P.C.B. Potenti ometers 5-10K. 1-5K . . .$5.95
OSW40 Resistor Kit 1/4 watt 5%

Carb on Resistors 32 pes. . . . . .$4.95
DSW50 Panel Mount Potentiom eters

2- lOK and Knobs . . . . . .. $2.95
OSW60 IC's 7 pes.. 1 Rect ifi er.

2 Regulator s & 1 Heat Sink $15.95
OSW70 Elect rolytic Cap Kit , 8 pcs $4.95
OSWBO Ceramic Cap Kit . 33 pes $6.95
OSW90 Variable Trimmer Kit. 4 pcs $3.95
OSW100 Co il Kit. 2-18 uh, 1 variable 33 uh

+ 1 - + 37-12 Toroid + 26 wire $1.95
OSWll0 I.C. Sockets 5-8 pins, 2-14 pin . . .. . .$4.95
OSW120 Power Transfo rmer

PRI-117Vac. SEC 24Vac. 1 amp .. .. ..$5.95
OSW130 Speaker. Oval 8 ohm . . . . . . . . . . . . . . . .$3.00
DSW140 Misc. Parts. Hardware & Hook wire

A nt. Term, Swit ch Dpdt . Fuse,
Fuseholde r, Line Co rd, etc . . .$7.95

When Ordering All Item s
OSW10·0140 Total Price $99.95

MORE GAIN
Than a
Mitsumi Tuner
D5W10-140
Parts Kit

Stavis Electronics, Inc.
912 w. Touhy, Park Ridge, Illinois 60068 (312) 564-0 104

Minimu m or der $15.00. Add 10% sh ipp ing on orders und er
$35.00. Orders ove r $35.00, add 5%. Ill inois resid ent s add
6% Sa les Tax. Cat alog - $1.00

VISA and Mas terCa rd Acceptable
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TECHNICIANS
REPAIRMEN • HOBBIEST
WE CAN SUPPLYYOU ALL YOUR NEED FOR YOUR

MAINTENANCE, REPAIR WORK & DESIGN.
AMERICAN, JAPANESE, EUROPEAN TYPES

REPLACEMENT FOR ECGI>

CHECK THIS' (Min . s 'pcs, each)

YOUR . ECGI> YOUR
Type No. PRICE Type No. PRICE

123A .28 500A 8.95
152 60 523 10.75
153 65 526A 10.95
165 2.25 HIDIV·1~ 3.75
238 2.25 HIDIV·3~ 3.75

3 YEARS WARRANTY ON EXR PARTS

------~-------------------
SPECIAL (Min. 5 pes. each)

2SC867A 2.95 AN214Q 1.50
2SC1034 ·5 .95 STK439 7.25
2SC1114..... 3.45 UPC1181 H... 1':95
2SC1308K. .. 2.25 UPC1182H. .. 1.95

Call Toll-Free 800-526-4928
COD 'ORDERS WELCOME (Min. order $25)

CALL OR WRITE FOR OUR 1982 PRICE LIST

DIOITROlYELECTROlYIC
110 Hillside Avenue; Springfield, N.J. 07081

201-379-9016,379-9019
ECG IS A TRADE MARK OF PHILIPS ECG.

DIGITRON IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG.

CIRCLE 13 ON FREE INFORMATION CARD

NowYou CanAfford Another 64K•••
Especially when it's less than

a half cent per bit!

COEX64K S-100 CMOS

STATIC RAM BOARD

only $2990°
Assembled & Tested

"Have You Kissed Your Computer Lately"

Components Express, Inc.
VISA' i 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 • ."

" - - Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax.



from FORDHAM of course.

MODEL V-1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $135.00 each

Most versatile video processor. Contains five units in one: stabilizer (video guard
remover); image enhancer; video to RF converter, video fader; and dual output
distribut ion amp lifier.
Stabilizer Will co rrect entire range of co py guard distortion such as jitter.
vertical roll or black oar travelling through picture.
Enhancer Lets you attain best picture for your own preference.
RF Converter Allows your 1V set to receive video and audio sig nals from your
image enhancer, gua rd stab ilizer, video camera, co mputer, VCR. etc. The direct
video signal from any video component can be fed into the V-1880 and
converted to a usable RF signal that can go to your 1V antenna terminals.
Video Fader Used to produce professional lade ins and fade outs.
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BP RF CONVERTER/MODULATOR
MODEL V-1885

OUR PRICE $39.95 each
Allows your TV
to receive video
and aoco Signals
from image en­
hancer, guard
stabilizer. video
camera. com puter, VC
The outputs of many Video
componen ts cannot be direc tly hooked up to the
VHF antenna terminals on your TV set. This
problem ISsolved by usmq the Model V-1885 RF
Converter. Converts video Signal from any video
component to adjustable RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time. with virtually no signal loss.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically Improves
performance
of Video
cameras
and VCR's.
(ott-the-air
or second
generation
recordings),
by compensa-
ting for deteriora- $59 95
non of detail and • each
sharpness . Includes Video orstnbuuon ampli frer
With two Video outputs , anowmq you to make two
copies at once Without loss In signal level.

BP UHF CONVERTER FOR TV
ANDVTR
MODEL V-5736 $24 95

OUR PRICE • each

5 FOR $100.00
Use your VCR to ItS
maximum capabi lity.
Record VHF, UHF.
Cable or Pay TVwhile .
watch ing any other
mode.
FEATURES. 36 cha nnels
• Allows complete programming
of VTR • Super colo r qua lity
• Watch or record any combi nation
of selectable channels. • Receives midband.
superband /Pay and all VHF cha nnels on UHF.
• For Beta/VHS type recorders or TV set . Record
and use TVs remote contro l.

BP VIDEO CONTROL CENTER
MODEL V-4802 $19 95

OUR PRICE • each
Provides remote con­
trol acces s of all
Video. TV or Cable
inpu ts to TV or Big
Screen TV from one
location by flipping
switch.
• One output. your
TV set or Big Screen TV
• Four Inputs • Completely passive. i.e. no AC
power required to operate • Auxiliary input and
output provides added flexibility.

• Receive up to 60 TV channels . Remote TV
Control • Attach to any age or model TV In
minutes. • No tools required . • On/OI1 button.
• Channel seiecuon . • Channel Stepping , . Fine
TUning.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX·3C105 (SWITCH)

OUR PRICE $79.95 each
Consists of two Units
- a receiver and
transmitter. 20 It. con­
necbng cord is detach­
able at one end to
help you position the

unit. May be attached to 1IOlO~~~~I~~
any age or model TV m .
minutes. No tools required.
• Receive up to 36 channels.
TV control.

JERROLD 60 CHANNEL
CORDLESSTV CONVERTER
MODEL DRX-3-105

OUR PRICE $110.00 each

BP VIDEO COMMAND CENTER
MODEL V-4803 $59 95

OUR PRICE • each
A switcher that can
accept 6 inputs and
direct them to 3 out­
puts. Utilizes switch
similarto one used on
home VCR's. You avoid
signal loss incurred by
usmq splitters.

OUR PRICE $69.95 each
Same as above but with a built-m RF Converter
that gives the model V-1877 an RF outpu t which
can be fed directly to the antenna terminals of a
TV set. This enables you to remove the copy guard
from a pre-recorded tape and view It on a TV using
only a VCR.
Use as an RF Converter only. Used in conj unc­
tion with your TV.you can feed direct audio and
video signals from any video device such as video
camera. comp,uter, portable VCR. etc.

: ~~.~c~o~e ~iJ~~~~~d l ADO FOR S~~~I.~ .~~ ~. ~~.~~NCE
• Mon ey Order appropriate $251.00 to 500.00 6.50 "fo-ol~"
• Check sales tax. 501 .00 to 750.00 . . . . . . . 8 .50

751 .00 to 1000.00 12.50
COD' s extra (required 25% deposit) oyer 1000.00 . . . . . . . . . . . . . . 15.00

OUR PRICE $45.00 each
Has self contain ed A&B and bypass switch. Many
movies. concerts and special programs for sale or
rental are copy quarded . This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter. turn to snow or
disappear. Video Guard Stabilizer removes copy
guard from signal.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V-1877

BP VIDEO GUARD STABILIZER
MODEL
V-1875

115



I U 9 ,1.2,
,.., ".ase 3.15

>A' 1.2',.. ,."". ,..
' oo ,.,
1.75 '"". >.oil..., ' .n
3.19 U7
.N .n

' .n ,...
13.12 Can
1,,49 '",... H9

1.39 1.", >0 '"' .>0 , >5
,-" '",-" '",-" '"

•

POPULAR
MISCELLANEOUSPARTS

10K Volume Co ntrol
with OPOT ' wltc h $ 1." 9

10 ·U p 1.19
Lo.... loss UHFNHF/FM
75-300 ohm
Ma tch lngTr.nsf Of!'Mr 1.2i

10 -U p •• .98
To ro lds - T3().12 • . .. . • .46

2O· Up . . . .. . . . . . . . . .25
Tor olds - T37-2 • •.... •• .38

2O· Up •.• • • • •. . . .25

UHF· VHF· 'FM

~
SPLIHER

4O.goo MHz
, 01 ". W 7USA

- MAX·3
Low l oss 3 .5-4 db, towVSWR
W.terproof
HOUSing S2 .49 ...

OPEN
TUES · FRI

1D· •
SAT 10 · 5

CLOSED SUN • MON

POPULAR IC' ,
TOP QUALITY
NO S ECONDS

• COO MINIMUMS20.00 '* ADD $2 .50 FOR COD'S
'* UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD

ORDEAS
'* $1.00 HANDLING ON ORDERS UNDER $10.00
'* VISA..MC CARDS OR CHECK
'* ADD . ... FOR SHIPP ING
'* TEXAS RESIDENTS ADD 5'lr1 S"(ATE SALES TA X
'* ALL FOREIGN ORDERS ADD 25' FOR SHIPPING

(CANADA 15') NO FORE IGN COO'S
'*CALL (21'" 27...3553 TO PLACE CREDIT CARD OR COD

ORDER

PROJEC7 a
BOXES -
'WDodgrain

Tl1is bOx IS 11 'I4''W. " Y," H·
(ly," 0 wit h I r.mo",a bl e
a luminum U·sl1a ped ch as sIs
11''W · 3 'h "H · 6"0 insldo .

' 12.50 ...
" Of more ' 10.95 ea.

.. e< WINEQARD

. .. DELUXE

~ SWIT~~
,O'

CATV· MATV· VCR

75 oh m· go db Is ola lio n

WItMeTIt. y UI! 16.95 ...

Whil.
They
Lad

' 3.50-.
501"_'2.25-.

UHF
7UNERS

Continuoul
Tun. Model

VHF VARAC70R TUNERS

1I.1~ 2 ....att AI,I(\lo Power Amp
Ul"N-3 LowVoltage Aud,o Amp,,,,,,,,..,
NE·~N OllOlllal P"," .. Lock.ed Loo9
lJ,I-665H Pf\A.. LoeQd Loop
L...·733N VoOeoAII'p
t.AC.13JO VodeoDetecl CW
"'C.134~ VodeoltAmp
"'C.1360 Vldeo ltAfftO
"' C.1352 VodeoltAmp AGC
"' C.1)5t Auolo lI Arr.p
MC-1311,P R F. "' oeMator
t.lC-11,54 Ou. 1Camp. Op AIl'IP
104C-11,fli6H BaI.rw:1d "' CQ'Oemodl.olalcw
lolC-5121 Hybod Ampllll. r
LM.l llOO PLl SI., .c OKoder
LM·ll l" Vtdeo "'odu lator

"5 MHz output. Ch a nne l. 2 UlfW VOLTA'f AlWl..' TOIlS
thr ou g h 13 as we ll • • t he mi d. l ·71lO5 5 '11011 POI,tl"" Volt. Reg
bind ch annel l. SChematic in. L 1e08 15Voll POIlU.,.. Volt.Reg

c luded . ~:~:~~ ~~ ~~: :::::: ~::: ::
WHIL E THE Y LAST! l 1151. l' Voll Posit,... Volt. Reg

' 13.95.a. L ·7121, 24 VOti POlite.,..VClU. Reg

Doomsday Alarm Kit $9.9S

The
Su..rMualc

Maker
REV ISI ON 2

$24.95
(Bill ie Kit)

SEE SPECIAL
OFFER BELOW

II you h.~e trou ble ,IMplng . nd yo u would like the ,,"I o f the ne,ghoof hood 10 sha f. you r
m,n ry tnen lh lS lillie kit Will be fOfyou ' Ther. IS no w.y 10 ac cu ," tel,. dnc' lbe th. unN rthly
hOWl,. sc ' eam, and tcoes Ihat com e out 0 1 thllkl t Four sept; . .. . tone OKlili tOrl afe mlxad .
caf\Celll'd an d .teppe<l at a ....ryIOQf.t. 10 W.t1s 0 1Cfazy so u nds A gf(!l l lun klt Of. pr.cllca!
bUfglaf a l. rm Co mpl.te wtlh PC OO.rd I nd all nee.sUlry co mpo ne nl, less speaker. For &-12
VOC ORDER OA·02

A t rue e lectro",c mUI' c ma ke r based on I mlC/opfOCe"or c hip The Su per MUSICMlker IS the
only kit thll lil ows elSy ad d,I,on of pfe ·pr ogr amm ed Iunos by pluQ'glng In on e memo,y ch ip
tROM) O"'ef 20 dille renl ROM s ....,th over 500 tu....s I fe 1.,.llll ble usethe kit for I ca,Hom .
Doorbeff . Door Announcer . etc II yo u hI.,...n EPROM progf l mmer our mln UlI lells you how
10 program yOUf own lunes KII Includ e, QUIlity plated and drilled PC Board an d all
components

OPTIONAL ACCfSSORIE:$
DIP SWITCHES One 8 ccs , one 5 pol . lor Iune add,ess •••• •• • .••• .•• • . . .. .• Z,OOIMt

. WAl LPl UG TRANSFORMER Fo r Opeflho n on 117VAC hous e CUff." t . . • • • • • . • • • . :1.00
INJECTION MOLDED PLASTIC CASE w/cuslom Ironl & relr pan .ls. har d l f.

and 2 Ilv. POS fOla ry sw,tche-s Ir. p l. c.s DIP ' ,tch.s ) 1.00
HORN SPEAKER 8 wan , 8 Ohm ,th mounllng bf.chl 1.25

SPECIAL OFFER
Bu,. 1 Super MuSIC tJla k. f kiliof $2" 95 and Q. t FREE, I 2708 ROM pre-p'Dgflm med ....1111 J5
popu l., Iu nes ThtS aile' g lYfl you Ov... 60 songs to c l100se Iro m'

SURPLUS
AUDIO& VIDEO

RF M~l

Hook up sheet Included

How s5.49 ...

,
MV·2109

31,fTw 1irliDitde
1- 9 .. . . • . . . $1.20 • • .
10· Up 8g ea .

POPULAR
MICROWAVE

PAR7S

...RF·llOl . ••••••... .. . . . .$2.15
9 ·Up . .. . . .. . 2.HI

...RF·t l l . .. . . • 3 46
, · Up. . . . . . .. • • • 3.12

... BO·l01 . . . . . . . . . . . . . . . H
CHIPCAPS ·. 001 mId . . .~

2ll· Up .30
2N~ I"-*'r ~' to:I l1 .ll6

511 MICACAPS 511
1OpI .I,2C.... !>eOp1. ,IIe4 ....
43p 1 . . .. 12OOp1. ....

11OpI . 36c .. 3OOOp1 .1.3t ....
Cd Iw aw"CifJ OiKOlI.f

' 34.95_

' 10.95 .
' 8.95 .

How 16.95 ....

' 3.69 a•.
10 0( InOf'e ' 2.75 ...

2 ........

ti l ,
S anYQ YOUR Mlt sumi

...5 MHz CHOICE 45 MHz
Outpul '~4.95 ... Output

Call for QUArt'i'y Prlc••

BRAND NEW UHF
VAllACTOR 7UNERS

THE PRESIDENT SAYS: "HOGWASH!!"

OPTK)NAL
W'negafdUHF

Anten na PfNm p
11k1b GI In

139.95 ...

T... S[ ·Ol" .t.Oft'~,.,ll".1

conU""".lI I"~ p,a' !1 ' 0 bu .l(l ..
g' oq f. ""....~ Klu"'CI , IIKII
~'lor OftoQn.-d ,found
t l'l, .. _ T.'M 1"'lrv",,",11
SN7"'77 Sou nd eN,. r~

bO.!I'd p ' O'o.d n ban ~, 0 1 VI N!

DIP ' "''''(''" .nd poll ' 0
proo"", ," . " '001.11 cc ee­
b,n." onl ol ~ "I' Sl f !nc,ll. tOt
YC O t-lo<s. en. $ 1'10 1 and
En. e lOPl!'Conl'OI, AO d Op
Amp IC " u ' Mla ,....p l l
I n AOlu\lab'ot l>ul, . Ge '.
to<' l e.,,1 Co mp.,. to' .nO
l,lu ll'pIe . OK,U..t O!' 10' •••n
1I'l0" . ... ' . 1'1,1, TI'I' J • • s
PC Bo..'d 1".1"," .. p"aIOI,~
a'.a 10 .'1()oA- 10 ' u, .. , ..dOed
,,,,,,,Ir, En '" p'OO'.m....."O
10 QUlll" 'lf ( • ., lo .,on • .
PhUOf Gun•. $1._ Tr"," • . O'
. '....OSI ........1,.. ' 1......mbf" 01
olh.,UKlnOl lI""un,l l'ln .
m,,' I,p', o t .pP',cal,O'" The
IQ.... eoe e 'nc:ludl'$ au oa,l s

numbly m.nu. ' P' OQ,"mm"'9 ,narlS .In O dela,led 761,77 ,n,p
lpe-c,I,cat,o " s II 'un, 0 " • 9'11 ball .'Y 1"01 ,"'h,.d,'o l 0 ... bo._ d
1()()t,,4W a mp ...,ll d"...• • ,"'.-U sp...... d"."'.,. Q' Ih. un,1 ,an b.
CQnnKled to ,Out sl• •l'O ....'lh ,nC""l:l'DIl' .n u '''· 15 0 .....' no t
If\Cludedl 764 n il klclucMd. Available H pa 'ately fo r 13.15 ea ch

3 OUTPU TS
12 V @ IA (12A Int)

5V @ l OA
-12 V @ SA

IN P UT 10 5 - 125VAC

• UNIT 1$ CO UPlE.TELYASSEIrol Bl EO'
• Fused proml"'" I nd DC NCl IO,,"

Afte r tak ing one look at the TR IPUT POWER SUPPLY our engineer declared that the : ~~~I~H~EL~~E~~~~::ORMER
unit s were worth several hundred dol lars each. He pointed out the engineering, high quali ty • l ow R,pp le <100m~ ,

constr uct ion and state-of- the-art inte rgrated design in support of his posit ion.The President : ~~::;I~~:I:"Otl 1'1 th...

of BEC more pragmatically poin ted out the already full warehouse and the two trailer truck Qulp...tS

loads of power suppl ies waiti ng in the parki ng lot. and set the-..erice to move them QUICKLYI : ~B:~'::'~~I'I"'S

62.50 .f::.:::h:.~~s~::.::hIng 1Mot

• Sc t>e""111Q and ......0<. 9 o6e'nclUOlcl
Plus $5.00 Fre ight • T'*.....I$rIulOQwn
21 Ibs 6 x S ',:' x 12 • StillS LEOs (31
ONE TIME OFFEAlllMIT TWO (2) SUPPLIES PER CUSTOMER .

HOW AVAILABLE
NEW TUNEA BLE DELU X MODEL CVU·1 000

POWER 7RANSFOR MER
2"V CT, 400 mA.
M. d. In U.S.A.

SMALL, SINGLE HYBR ID IC AND COMPONENTS FIT ON A 2 "
x 3" PC BO ARD (INCLUDED ). RUN S O N 12VDC . G R EAT FOR
A NY PROJECT THAT NEEDS AN INEXP ENS IVE AMP. lESS
THAN 3'- THO @ 5 WATTS , COMPATIBLE WITH 5E -01
S O UN D KIT.

SPEAXER CABINE7
Popul .r Spe.k.r Cabln at l lOt'
those f. mo us home bf.w TV
circ uits. Spe.k.rs Inc luded .

3·POSITION COAXIAL
PUSH·BUHON SWl7CH

FcwTV'I.YlOltoCUMI1. rlCOfdefL
101 ......1'~ Prondes mI.ltt­
mu", lloOIaloon.. 4 "F~ oonnect~

aecaopt7!>-ohmCOUiAlcab6ewill't
F5e "lUng .. PVIh bul~ . ....." hM
I'. top ml)Ufl l.-cl Cutouts lOt"ttU$l'l
. I Urnountll'lQ. 3 1s-ot1mrMoStM
pI'OpItIy *""nat. any unuMCI
lloOIlhonSu:e:3-Wl6~. Z\oi - xr.

C.1lbintt Dimensions:
7"' '' Wi de xg'h " high x 5'1,"
deep. R.fl"\O'I.bl. 1IS" th ick
baCk cover.

Sound Effects Kit $18.50

7 Watt AucUo Amp Kit $6.95

"IC .....LIT IL CTII• • •CI
P.O. BOX 401244R GARLAND, I X. 75040

@f1 0 RDER NOW R.F. ~lf'r),
iii TOLL FREE ~..:-

800-854-4655 ELECTRONICS -
001'lDECALIFDRNI' 1056 N. STATE COLLEGE BLVD., DEPT. R
714-635-5090 ANA HEIM, CALIFORNIA 92_
INSIDE CALIFORNIA PERSONAL C H ECKS HELD FOR CLEARANCE

MAI L ORDERS WELCOME - P LEASE INC LUDE PO STAGE - SHI PPED SAME DAY RECEIVED - NO MINIMUM ORDER

WINEGARD
75 OHM UHFYAGI ANTENNAS

12 db GAIN

CHAHNEl$ 4I,· U

' 8.95 ...
l OR MORE

' 6.95 ...

12 Appl ication
Schematics

MICROWAVE DOWN
CONVERTER KIT (HMR II type)

$2495

PC Bd.• 3-MRF901 's. 2-MBD 101 's
1 Thermistor. 1 Choke. 3-Chip Caps.

1 " F" Connector. 8 Resistors + Instru ctions

1N4152 . . 25/ '1 .00 1N5239 .. 20/ '1.00
Similar to 1N914 9 V.ZENER

1N4oo1 .. 15/ '1 .00 1N4oo7 . .10/ '1.00

TIP 3055 . . 3 / '1 .00 2N3055 . . . 3 / '1 .00

MJ 3000 . . . . "1. 00 2N6055. . . . ' 1. 0 0
Pwr Darlington T03 Pwr Darl ington T03

TRIAC 200 V. 30 A. 7 Seg. LED Readout
Stud mnt. . .. . ' 1. 00 HP 5082-7650

4 Pos DIP sw itch 5 / '1 .00

3 / '1.00 DIP Relay D.P.S.T.

D.P.D.T. Rocker Sw Diode Protect . 6 / '1

4 A. 120VAC Horz P.C. Trimpots
3 / '1 .00 250 0. 5000 , 5kO.

2N2142 10kO .. ... . .. 4 / ·1
2N3905 MC3420P .. . ' 1.00
2SC828 5 / ' 1 .00
2SC644 SN751 50 ... . ' 1 .00
SPS7390/ECG123P LM3 909 .. . . . ' 1 .00
5 V. DIP Relay RED LED . . 8/'1.00
SPST . . .. . 2/·1 .00

7805
Trapsfor mer . .' 1. 00

12 V.C.T. 250 MA
7812 .. . ... 2 / '1 .00

T039 Heat Sinks
MINI D.P.D.T. 3 / '1.00
Slide . . . .. . 4 / '1.00

ZBOSPECIAL
C.P.U. , ,. "4 .25 P.1.0 "2 .50
CTC. " , , "2 .25 5.1.0 "7 .50
8080A "3. 25 8084 ' 3 .50
8251 ' 3.95 8257 ' 6 .50
2114 4 / ·5.00 2708 ' 2 .50
2716. , "3 ,50 273 2 , " . ,. ,. ' 5 .00
4116 ' 1.50 TM S40 27 ' 1.0 0

(602) 266-9758 (602) 234-3026

$ ~o"~ ELECr~ $
~ SURPLUS O~
~ Wholesale - Retail - Surplus ('

Electronic Parts
6835 N. 16th Street. Phoenix. AZ 85016

LASER POWER SUPPLY
Includes: $1995
(1) Transformer

IN 1101220V.
OUT 1.3OOV (ij) 100ma

(1) 2MFD @ 3KV DC Cap.
(4) 1000 P.I.V. Diodes
(4) Resistors

en
o
Zo
a:
f­
o
UJ
...J
UJ

o
Ci • .. ITEMS MC. VISA, COD VIA UPS~

~ (Plus Shipping/Handlingl
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ADVANCED

• emm fm'I"COMPUTER 78H05 K $5 ,95 LM 14 14N $ 1.90 7400 S .19 7475 $ .38 74161 S .88.: .. 78 MOO 1.49 LM1458CNlN .49 7401 22 7476 .34 74 162 89
78MG. 1.49 MCl488N .99 7402 22 7479 460 74 163 .87

PRODUCTS LM108AH 2.95 MCt 489N .99 7403 .22 7480 .49 74164 .87
LM300H .99 LM1496N .89 7404 22 748 2 .9 5 74165 .87-.. -. .- LM30 1CN .35 LM1556N 1.50 7405 .23 7483 .55 741 66 1.20
LM304H 1.98 LMl 820N .95 7406 .35 7485 .65 74 167 1.95

8008-1 $ 1'" 95 6802 P 1495 LM305H 1.89 LMl 850 N .95 740 7 35 7486 .3 5 74170 1.89ZllOOI $99 00
LM306H 3.25 LMl 889N 3.' 0 7408 .26 7489 1.75 741 72 4 .75Z8OO2 6900 2901 990 0035 14 95
LM307 CN .29 LM2111N 1.75 7409 .23 7490 .39 74 173 .79zeo 995 2901A 1495 9039 12.95

ZllOA 11 95 9900Jl 4995 8073N 3495 LM308CN .98 LM2900N 99 74 10 22 749 1 .57 74 174 .89
F-8 (3&501 16 95 S602 9 9' 9755 4995 LMJ09K 1.49 LM2901N 2.50 7411 .29 7492 .45 7417 5 85

1 6K Apple" Ramcard 2650 1695 6502A 16 95 6746 4995 LM310CN 1.25 LM2917N 2.95 74 12 .29 7493 .45 741 76 .75
1002 975 lMEll 00 299' ""'" 3000 LM3l l D/eN .89 CA30 13T 2.19 74 13 .39 7494 .69 74177 .75ecece 475 6600 11.75 eoee 49 95 LM31 2H 1.75 CAJOl8 T 1.99 7414 59 7495 .65 74179 1.34

LIST 195 8005 1495 6000ll 1995 60000 12995
lM3 17T 1.70 CA302 1T 3 ,49 7416 29 7496 69 74 180 .75

_ c,..\.\. f~~\C\~G lM31 BCN 1.49 CA302 3T 2.99 74 17 29 749 7 2.90 74 18 1 1.75
ACP LM31 9N/H 1.25 CA3035 T 2.75 7420 22 74 100 2.90 74 182 .75o'f'/

LM32OK·XX· 1.35 CA3039 T 1.29 742 1 .3 5 7410 7 .32 74 184 2.25$6995 6 116/20 16 $7.95 2147 $5 .99 5290 $ 1.99 LM320T-XX· 1.39 CA3048N 1.29 7422 29 74 109 .3 7 74185 2.25
8264-64K 850 411 5.99 5298 1.49 LM32OH· XX· 1.25 l M30 53N 1,49 7423 .29 74 116 1.95 74186 995
4 11&2 1.99 41 4 4 .69 6508 450 LM323K 4.95 CA305 9N 3.19 7425 29 74 121 .29 74 188 390• Full 1 year warranty 4 116·2 8/12.95 110 1 .99 65 16 6 .79 lM324N .95 CA3060N 3 .19 7426 .29 74 122 39 74 190 1.15
2 101 399 1103 .99 656 1 3 .79 LM337K 5.95 CA3062 N 4.95 7427 25 74 123 .59 74 19 1 1.15• Top quality - gold fingers 2 102 .79 4027 469 6604 399 LM338K 6.95 LM3065N 1,49 7429 .45 74 125 .39 74 192 85

• Expand Apple II 48K to 64K 2 1L02-2 1,49 4044 3.99 6605 7.99 LM339N .95 CA3080 T 1.29 7430 23 74 126 .44 74 193 852 1L02·4 1.29 4050 4.69 9 130 8.99 lM34OK·XX· 1.75 CA3081N 1.69 7432 .29 74 128 .59 74 194 85
• Compat ible with Z-80 Softcard" 2 111 3A9 4060 4.89 9 140 8 .99 LM34OT·XX· 125 CA3062 N 1.69 7437 .25 74 132 .69 74 195 66

2 112 3.49 4096 3.99 934 15 6.99 lM34OH-XX· 1.25 CA3083N 1.55 7438 .29 74 136 .75 74196 .85
• Allows system to run with CP/M ' , PASCAL, 2 114 1.99 4 115 1,49 934 25 6 99 LM344H 1.95 CA3086N .80 7439 .29 74 139 .95 74 197 .852 114 L-2 325 4200 7.95 @ L.M348N 1.20 CA3089N 2.99 7440 .19 74 141 .79 74 198 1 39DOS 3.3,CaBAL,Visi calc, etc. 2 114L·4 2.29 4402 1.99 ~.... LM350K 5.60 CA3Q96N 3,49 7441 .79 74142 2.95 74199 1.39• Supplied with extra 16K RAM & has (2) lED's 2 125 6 99 5280 4.60 ,~,~ l M3 58C N .98 CA3097N 1.99 7442 .57 -. 74 143 2.95 7422 1 1.19

LM360N 1.49 CA3 130T 1.30 7443 .95 74 144 2.95 7425 1 .95EmimimiI 0:" . lM372N 1.95 CA3 140T 1.19 7444 95 74 145 .62 742 73 1.05

32K STATIC RAM 64K CM OS RAM l M3 76N 3 .75 CA3146N 2.49 7445 .79 74147 1.95 742 76 1.89
8 155 $9 .95 8259 $8 .95 68047 $22 .95 lM377N 2.75 CA31 60T 1.19 744 6 .79 74148 1.20 74279 .75
8 156 9.95 8275 19.95 66488 19 .95 lM38OCN/N 1.25 CA3 190N 1.95 7447 .65 74 150 1.09 74283 1.402 or4 MHz S100 (200nS) 820229.95 8279 9 .SO 4650 5 22 .95 LM381N 1.79 CA3410N 59 7448 .79 74 151 .67 74284 390

Expondable 6205 2.69 68 10 4.75 6520 6.95 LM383T 1.95 MC34 23N 1.49 7450 .19 74 152 .67 7428 5 390
82 12 2.75 6820 6.50 65 22 9 .95 LM386N 1.25 MC34 60N 3.9 5 745 1 .19 74 153 .67 74290 1.25Uses Uses 2716's S34goo 82 14 4 .95 66 2 1 650 6530 -X 24.95 LM38 7N 1,40 SG3524N 3.95 7453 .19 74 154 1.19 74298 .95

2114L's or 6116's 62 16 2.75 6828 10 .50 6532 17.95 LM390 N 1.95 CA3600N 3.39 7454 .19 74 155 .78 74385 .66
Assemb led & Te s ted $399.00 6224 2.95 6834 16.95 655 1 19 95 NE531V/T 3.75 LM3900N 59 7459 .25 74 156 .78 7438 6 .6616K4 MHz Kit $159.95

8226 2.95 684 522.95 Z80-P IO 6 50 NE555V .39 l M3905N 1.19 7460 .23 74 157 .69 7438 7 .6616K 4 MHz A&T 2 17.95
8228 3.95 684 7 27.95 zaoA·PIO 9.50 NE556 N .98 LM3909 N .98 7470 29 74 158 1.65 74368 6632K 4 MHz Kit $1 99 .95~

MO$TEKR:~S
8243 9.50 6850 5.25 Zao-GTC 650 NE561T 19.95 LM39 14N 3.75 7472 29 74 159 2.49 743110 1,45• 32K 4 MHz A&T . 33 9 .00
8250 14.95 6852 525 Z80A-GTC 9 .50 NE565NIH 1.25 LM39 15N 3.95 7473 .34 74 160 88 74393 1.90BA RE BOARD 39.95
625 1 6 50 6860 10.95 Z60- 0 MA 19 .95 NE568HN 1.75 lM391 6N 3.75 7474 .34 74490 1 90Bare Belw/all part s less mem 99 .95
8253 11.95 6862 10.95 Z80A·DMA 27.95 NE567V1H 1.50 RC4 13 1N 2.95 BIB~ zse., 825 5 450 68 75 5 .95 Zao-SIC 24 ,95 NE592N 2.75 RC4 136N 1.10

~ 825 7 950 6880 2,49 ZOOA-SIO 29.95 LM702H 1.99 RC4 15 1N 3.70
LM709N/H .29 RC41 94 TK 4.95 74lSOO$ .26 74lS 113 $ A3 74lS245 S2.202OO,00Cl piec es in

~ LM7 10N/ H .75 RC4195TK 5.40 74lS01 28 74lS114 .43 74LS247 1.105- 100 Sound Board $34, 95 sto ck - priced to move.
LM7 11N/H .39 Ul N2oo 1 1.25 74l S02 .28 74lS122 .55 74lS248 1.108080A CPU 34 .95 Same as MK4027 excep t 1mS
l M7 15N 1.95 UlN2003 1.50 74lSOO .28 74lS123 1.19 74lS249 1.1932 K Static RAM (211 4) 34 .95 refresh. MK40 15 4Kx 1 RAM. 2764 (8Kx8) TS 56995 2708 (450nS) S5 75
LM723N/H .65 SN75450N .59 74lS04 35 74LS124 1.35 74lS25 1 1.408K EPROM (2708) 24.95 2732 (4Kx8) 15 12.95 2708 (650nS) 525
LM733 N/ H .98 SN7545 1N .35 74LS05 .26 74LS 125 89 74l S253 1.4027 08 /27 16 EPROM 34 .95 STEPPER M O T O R

2716/25 18; 5V 1702A 5.75
LM739N 1.15 SN754 52 N .49 74lSOO .28 74lS 126 .52 74lS257 .85(2Kx8) TS 7 9' MM5203AQ 14 50AGP Proto Board 22.95

TMS2716. 5V. 12V 17.95 MM5204Q 9.95 LM741CN /H .33 SN75453N .49 74lSOO ' .35 74lS 132 .79 74lS258 .98Vect or 8800 Proto 22 .20 Operates by apply ing 2758, 5V. (45OnS) 350 LM741CN- 14 .19 SN75454N .49 74lS 10 .28 74lS136 .49 74lS259 2.95Vector 8803 11 slot MB 29, 95 12VDC in one dir ec- LM747N/H .75 SN7549 1N .69 74lS1 1 .39 74lS138 .85 74l S260 .65ACP Extend er wi th co nnec tor 18-95 tion and t hen revers- mmm LM748NJ H .39 SN75492N .69 74lS12 .33 74lS139 85 74l S26 1 2A913 Slot Mother Boa rd (WMC) 32.95

._~-~ . ) ~v~laC~e~or 1~~~ LM760C N 2.95 SN75493N .69 74LS13 47 74lS145 1.25 74LS266 .599 S lot Mother Boa rd (WM C) 29.95
LM1310N 1.90 SN75494N .69 74l S 14 95 74lS148 1.49 74lS273 1.758 Slot Mother Bd (Exp andable) 34 .95 2S13·001(5'l\ UilPtf S9S0 OAt 08 S99S
MC 1330 1.95 Tl 494CN 4.20 7415 15 .33 74l S151 .79 74lS275 4.40Floppy PCB (8" SHUGA Rn 39.95 -"0 ~~~ ~IS~p~ot~\iO~ 2Sll·0lY.l(SVlL_ 109S DAC100 sss
MC 1350 1.95 Tl496CP 1.65 74lS20 26 7418 153 .79 74LS279 .59S100 (AY5-89 10) Sou nd Board 34 .95 2S1H01.l3l5V!lOIIK'l' 1. 95 8034fur-:loOl'l Gtr1t< ~tor ''0 MC 1358 1.75 74L521 .33 74lS154 1.70 74lS283 99App le Sound Board 24 .95 ACP P.P.S. wit h a 5 degr ee I,lCI,l667l0ASCli Shofttd 129S IllC.02.(YcO zss

lID 74lS22 .33 74lS 155 1.19 74l S290 .99
PRICE

steppi ng ang le . I.lCIll667.(Ol.lltI'lS~139S LM$66VCO t ss
74lS26 .33 74lS 156 .99 74l S293 .99

MCI,lb6 7~O A Ipn.:lControl13 .(S XR2206f UllCloOlI GefltrJIOr S25
74lS27 .33 74l S 157 .85 74l S29 5 1.10UV "EPROM" $~~. 10 for $39.95 1771·01 8"&M'""tlW12.(~ TR I 6028(5V. l~ ass

74SOOs .39 748124 300 7482 44 $2.99 74LS28 .33 74lS158 .75 74LS298 1,191111 OuJlfloWY "" AY510t3(5V.1Z\'1 '" 74502 .43 7481 33 .54 7452 51 1.35 74lS30 26 74lS160 1.05 74l$324 1.75ERASER l 791·010uJlFqJpy 3695 AY510l .(A/16l2 (5-I.(V1 ." 74S03 .45 7481 34 66 74S253 1.35 74l S32 .33 74l S 181 1.15 74l S347 1.95

4K STATIC RAM
1191-02 OwI FIO(:iI)y .(.(95 Av5t015"'1863t5..., ass

74504 .52 745 135 1.15 745257 1.29 74LS33 55 74lS162 1.05 74lS348 1.95~ Mo'.' l79l00.0Sf klppy .HS 11,l6.(0:1 195
74505 .52 74S 136 1.00 7452 58 1.29 74l S37 .45 74lS163 1.05 74LS352 1.19UVs-11 E

~ELL.OFF
179100, OS f lQppy ,." 11.16.(03 89' 74SOB .49 748 138 1.29 74S260 .75 74lS38 .39 74lS164 1.19 74l S353 1.19

. $79.95 1691~tIS~rltor l 89S 23!lQUSRT sss 74509 .49 74S 139 1.29 748280 2.79 74lS40 .26 74lS165 89 74lS363 1,49
21U C locJo; ~~tor tess l671BAstros 2.(95

74S 10 .42 745140 .73 7482 87 2.99 74l$42 .79 74LS166 2.48 74l S365 .00Holds 4 EPROM' s ' 10 /$9 .90 87OQ8 bot&1\JrY 1350 /ole1"'11 119S
74S 11 .42 74S151 1 29 7452 88 2.55 74lS47 .79 74L51 68 1.15 74lS366 .69at a time Sa me as TM S40 44 810110blt6mry 2200 .(702 1.(95
74S 15 .42 7481 53 1.29 74537 3 3. 10 74LS48 .95 74LS 1B9 1.15 74lS367 .69Mode l S ·52T $325.00 but des igned spec ific ally

811»8botTS 1350 WDl9-t1 ,,,
74S20 .42 745157 1.29 745374 3.10 74l S5 1 .26 7415170 1.99 74lS368 69g.(OOVoilI0 f,f'llCom 725 tOlolS016 1695 74822 .42 74S158 1 29 74S387 2.75 74LS54 .29 74lS173 89 74lS373 1.89to- Z-80 based systems . This 87503\\(1)18CO 139S INS82S0 lS95
74SJO .42 748160 2.79 74$471 7.95 74l S55 .29 74lS174 .89 74lS374 1.8916K Memory is a ful l-spec 4Kx1 RAM, 45QnS. 1.(t\3l66 bol ass AYS·2376 1315
74S32 .49 74$ 174 1,49 74S472 7.95 74lS73 .45 7415175 89 74lS375 69Order PIN Zllog 6104-4 while SUPPIyIaSIS. 1.(O!l 88 !lit ,,, AYS·3600 111 5
74S38 1.19 745175 1,49 745473 7.95 74lS74 .42 74lS181 220 74lS377 1.95

Expansion Kits I)JIC01DtoA 59' IllM51.(QAAC ." 74$4 0 .49 748 188 2 69 745474 9 95 74l S75 .59 74lS190 1.15 74l S385 1.95

ZIlO~ l1·Itl3 iik1 74551 .42 745 194 1.69 745475 9.95 74lS76 .45 74lS19 1 1.15 74lS386 .65
for Apple!TRS-SO 74S64 48 745 195 1 89 7485 70 5.75 74l S78 .45 74lS192 .98 74lS390 1.95

74S65 .46 74S196 1.89 748571 5.75 74LS83A .79 74lS193 .98 74lS393 1.958 pcs4116 16K Z8CPU • 74S74 .69 74S240 2.75 7455 72 8.95 74LS85 1.19 74lS194 1.15 74LS39 5 1.702OO/250nS $12 .95 with LOW PROFILE 74S8B .72 74$241 2.75 74$5 73 8.95 74l S86 .45 74lS195 .95 74LS399 2.35Sp ec ify compu ter

SOCKETS (TIN) 74511 2 .72 74S242 2.99 745940 290 74l S90 .57 74lS196 .89 74LS424 2.95
CA LL FO R VO LUME PR ICING TINY 74S113 .72 745243 2.99 74594 1 2.90 74l S92 .75 74lS197 .89 74lS668 1.75

BASIC 745 114 .72 74lS93 .75 74lS221 1.15 74LS870 229

Debug prog. $49,95 1-24 25-49 50- 100 74LS95 .66 74lS24O 1.69 8 1LS95 1.00
"0" SUB CONNECTORS 8 pin LP .16 .15 .14 74lS96 .98 74lS242 1.69 81l S96 1.69

Plus 6132 comp anion 14 pm LP .20 .19 .16 D IP

~
7415107 .45 74LS243 1.69 8 1LS97 1.69

16 pin LP .22 .2 1 .20 74LS109 .45 74lS244 1.49 8 1lS9B 1 69Unreal poc e. OB37 quasi-stat ic RAM 29.95 18 pin LP 29 .28 .27 SWITCHES ',..::......:-, 74lS112 .43 VOLUME PRICINGmale, DB25 female.
20 pin LP .34 32 .30 Emil CAllGold PC mount wi th

Stepper Motor 22 pin LP 29 27 .24 TOll FREEmounting holes.
24 pin LP .38 .3 7 .36 2 Posit ion s .99 7 Position $1.39Mfg. AMP.
28 pin LP .45 44 .43 4 Posit ion 1.19 8 Posit ron 1.49 4000 S .35 4037 Sl .95 4069 $2.95Specify 25 or 37 pin s

~~'ll USED IN 40 pin LP .80 .59 .58 5 Posit ion 1.29 9 Positi on 1,65 400 1 .35 4040 1.29 4093 .99

DAT A

11
6 Posit ion 1.35 10Posili on 1.69 4002 .35 404 1 1.25 4094 2.95

8037 $2 .50 OB25 $1.95

~
3L WIREWRAP

4006 1.05 4042 .95 4098 2.29
PRODUCTS

MUFFIN<!l FAN 400 7 25 4043 85 4099 2.25

PRINTER SOCKETS (GOLD) 4008 1.39 4044 85 14408 12.95

Th e depe ndable . lo w
4009 .45 4046 1.75 14409 12.95Astec RF Modulator $19.95 ea. 40 10 .45 4047 1.25 144 10 12.95

I "~ 1·24 25·49 50- 100 cost, largest s eili ng fan 40 11 .35 4048 .99 1441 2 12.95~:-~.;.;;;.. for 8 pin 'If{'W .55 .54 .49 for commerc ial coo ling 4012 .25 4049 45 1441 5 8.95
~' ~r COLOR CONNECTORS 10 pin WW (Tin) .65 .63 .58 applications. 401 3 .45 4050 .69 144 19 4.95

~;..(: 14 pm 'NW .75 .73 .67 401 4 1.39 40 51 1.10 450 1 .39
" & 16 pin WW 60 .77 .70 • 105cfm free air del ivery 40 15 1.15 4052 1.10 450 2 1 65; t . .. .8 1 • 468" SQ. x 1.50" deep . 4016 .59 4053 1.10 4503 69B/W "" 18 pin WW .95 .90

20 pin "NW 1.15 1.06 .99 We igh t · 17 oz . 40 17 1.19 4055 3 .95 450 5 8 ,95PI N 1~ Channel 3 b r 4 $6 .95 22 pin WIN 1.45 1.35 1.23
SPECIAL PURCHASE 40 18 .89 4056 2.95 4506 .75OB25P IRS232) $325 24 pin WW 1.35 1.26 1.14 40 19 .45 4059 9 .25 4507 .95

1200 BAUD MODEM IC
DB25S Female 3.75 28 pin WIN 1 .60 1.53 1.38 'to""" $9.50...

4020 1.10 4060 1.39 4508 3.75
Hood 12 5 40 pin W'N 2.20 2.09 1.89 402 1 1.19 4066 .75 45 10 1.19, Features: Se t with Hood. Sale 750 4022 1.15 4069 35 45 11 1.19

.1 200 Baud 22/44 SIT , KIM 2.95 SUPER IC CLOSEOUT SPECIALS 4023 .29 4070 .49 45 12 1.39

.40 Pin 43 /86 SIT , MOT 650 4024 .75 40 71 .35 45 15 2.75
4025 .25 4072 .35 45 16 1.45.5Vo lt sOn ly SO/1OOS-1OOc onnect or W/W 4.95 UlN2003 2/$1.99 2N612 1 3/$1.00 8080 A CPU 2.95 5IJ27CRT $9 .95
402 7 .65 40 73 .3 5 45 18 1.39SL1200 . • . • . • •• • •• .. .. $129.00 50/100 S·1OO Connec tor SIT 3.95 74lS668 3/1 .99 SIG 2652 3 .95 2102 RAM .75 11C24 695 4028 85 407 5 .35 4520 1.2574 LS377 211.99 74S287 1.95 4060 RAM 1.49 95H03 2.89
4029 1.29 4076 1.29 4555 4.95PARALLEL ALPHANUMERIC 74LS 241 2/1 .99 2758 EPROM 2.95 8X300CPU 14 95 MM5320 5.99 4030 .45 4077 .35 4558 .998259 695 74173/8T10 5/1.99 745387 1.96 9 131 RAM 1.99 403 1 3.25 40 78 .3 5 4566 2.25

PRINTER 656 1 RAM 2.95 Z80A CPU 4.95 2706 EPROM 8/2995 EMM440 2 1.99 4032 2.15 408 1 .35 BOC95 1.50LM733CN 3/ 1.99 6522 6.95 74l S93 311.00 1103 RAM 3/ 1.50
4034 325 4062 .35 BOC97 1.25 '--19 Colu m n Printe r p rints 16 nu meri c al colu mn s p lus 3 MC14 14 3/ 1.99 65Q2 CPU 5.95 21 14 8114.50 8700 AID 2/1 6.95
4035 .9 5 4085 1.95 }>

colu m ns w hich have ma t h. a lpha a nd other no tations . .. CP/ M trademark of Digital Research. App le trade mark of APple Computer.
ZEach w heel has 12 pos it ions w it h posit ion 12 bl ank. TE RM S: MO . Ca!hll~r" 1 Check. Bank WIfe Person al CPos iti on 11 o n numer ic al columns have decimal point o r #. Utiliz es 2.75" d'IIX: k.sallow:2\li ce"'! tor processing Include DrIVers }>l ICense and crec.t card .", VISa,AMEX.CB add 3""wi de add ing ma chine ta pe and a d ua l colo r in k ribbon. Inp ut d at a parallel

servce ch arge Add 3' Wl'PP'ng& haM hngor $2 .50. :IJwith tour bit BCDc om parat or c irc uit (sche matic provi d ed ). Print ra t e, 3 lines whoChe_er ,s greater , Add 1(Ylo:, tcr fOl'etgn ord er s or -<per second . O perating volt age 2 2 ·28VDC w it h typic a l cycle time o f us Parcel Post IncludeTelePhOne number NOCOOs-
Prk:es scerect to chOlnge""".thoulecnce Some Items340mS. S ize Sy,"W x 3 Y,"H x 5\>" 0p, New. $17.50 ea. 3/$45
scerect toprtors.ale We reservelhenght tOSuMhtutol (0
manutacturer. Relall coces may vary CX>co
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The 09 IC• ., volumedriCQUnT and I'lanclhngt horg" aI, \lIflpl. ro apply Mo\ l ITIMI\ soJdby 0'9' Ie., may~ ,omboMdfOf0 volume d,t.eovnt. It, ,,,, t ha i are not drK ounfllb t. ore idenl, frtd by the HANDLING CHARGES VOLUME DISCOUNT
'Utt ll NOfollow'ng IMport .....mb~ Aft , r wrl'l~ your orear. to ta l olt of the d,« ountoblt lf,m , oni owl, ttwappcopna t. d'KOUtll TOl llis weIOIOI, odd 1M non d.Kountobl, .tl tm Thtnodd $ 000 $ 999 A dd $2 00 $ 000.$ 9999 NIEl
In. handling choroe w,poy all \h'PPln~ end '",urOI"U to odd,."" In the US A . (o~ and Mtll ( O ""hen ch«k or moMy ardtt oc::(~., ordf'f. " 10 :00 :$2 5:00 : : : : : Add $0 :75 $ 100 :00.$2 49 :99 : : : ."lo·, ; '10 -.

WHENDIOE. ING " 'H ONE. (All: 1 100 lU 5144 (MI•• Ak • HI., call 211 ".·U741 I, -.II lid yHf ...~. r 'I DIGl ln. " r, "wI , n »otll , TJlttf ' I", f all. , MhI U1 01 So 25.00.$ 49.99 • • • • • Ad d $0 .5 0 So 250.00.$499.99 . . • . Le n 1' -.
Youmay pO.,. by t hKk. money ord... . f~'t., Charge. VISA Of ( 0 0 O/el-KEY GUARANTEE: An., pom Of prodlKt , purthcl'td from 0'll' Ke., thot pro" to be d,f.c; t", ..,,11 be $ 50.00·$99.99 • •. • • Add $0 .2 5 $ 500.00·$999.99 • • • . Le ss 20 · .
(,pIoted Of ,. funcled ,f "fUl'~ ",.th ,n qQ do" from (.c;"pt Wlfh 0 t oP, of ,our ',",OK' PfICt'S 1Ub,ec110 cNnge ""t~t nota $ 100.00 & Up • •• •• . • No Chorg e . $ 1000.00 &. Up •. .• .•• Lo ss 25 · ..
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l ilt DIg, Kly yolumt dIscount and St rvic. dnr~' or. Wl'lPI. foapply Most ,t.m, ,old by 0;01 Kly may bt combintd tar a y~ dlK ount It.rm t hat or. na t d",ountobl. or. K1'fillfl~ by the SERVICE CHARGES VOLUME DISCOUNT
", If ,. NOfoliowlI''IIiI the par t nvrnbtf Afte r WiltIng your ordfr. t ot al all of ItIt dt« ountobl. Item, ond apply tht oppropnott dl\(QUnt To this wb toto l oddtht non d'K ountob le ,t.m, Thtn odd $ 000.$ 999 Add $2 00 $ 0 00 .$ 99 99 NET
tilt nbh! ltl chorg. W. pay all ,hipp,ng and 1MUl'Dn( , t o odch"" tn ttlt U S A . Ca nada a nd~.1C0 wht n poyAWflt otcompo",~ ord. r $ 10 :00.$25:00 : : : : : Add $0 :7 5 $ 100 :00.52 49 :99 : : : :L~~~ 'TO - _
• WHIN O.DI.INGIT PHONI. CAUl 1·'0 0 346 ·5144 (Me•• All•• HI•• ulI 21. · ..1·.., 41 I , _iI ....4 " lIt' . r4.r t • • DIGIKEJ. H....." 32 SMtII. T111t••In r f• • • • MN 56701 $ 25 .00.$49.99 . • • • • Add $0 .50 $ 250.00 .5499.99 • • • . L. ss 15-.
'Youmay po, by cht( k.~y ordtr . Ma, ttf Charg, . VISA 0( C O D alGI·KEY GUARANTEE: Anypar" or prod", ,, pul'cha,f'd from D"ll1 K. y t hot prO'l. to be d. lt<.tlV, w,1I be $ 50 .00·599.99 • •• .• Ad d $0 .25 $ 500.00·$999.99 •• . •l .ss 20-.
f~.cf or ref undfll ,f rtfurnf'd wlth,n 90 doy, from ft<."pf ....,th a capy of "our ,"VOltt $100.00 & Up •• • • . • •No Char g o 5 1000.00 & Up • • •. •• . lon 2S~
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51.00

Kit 518.00

A04

A03

New 2 Stage Low
Noise 28dbgainRF
Amplifier.Specially
designed forkit builders
New 1 StageLow Kit 510.50
Noise14dbgain
Amplifier
75-300OHM matching
Transformer.

F59 Coaxial Connectors. . . .30
MaUorder onl,. sand cfteck or mone, order 10:

OILCO INTERNATIONAL. INC.
P. o. Box88 17, Coral GlbleS, FL 33124

Tel.(305)823·5891 ForCOOordersadd 10% shipping
andhandlingorfororders over $50. add5%.

FLIIlil11nts Idd 5%"stu. Plen. wrtl.1otmOllInlannl1lon

Part No.
A02

PRINTED CIRCUIT BOARDS

ACCESSORIES: AMPLIFIERS

Part No. B22 Complete PartsKit. . . . . . saO.OO
All resistors(30), Potentiometers (1·5K, 3-1 OK), Panel Mount
Potentiometer (10K), Electrolytic Capacitors (6), Ceramic and
Mylar !lise Capacitors (35), Variable Capacitors (4), All inter­
gratedCircuits(7), Voltage Regulator,HeatSink, !liodes (4), IC
Sockets (4-8 pin, 3·14 pin), Power Transformer (24V/1A), Coil
Kit with No. 26 wire (4), Speaker (4"·3 Oz.), Standoffs, Coaxial
cable, All misc. Hardware, etc. All parts are individually
package<! andlabeled,
Ail components includingthe wire,Hardware. CoaxIal Cableand
heat sinks are inciude<! 10 the parts kit Thismeans your as­
semblytimefromstart toflOish is only 4 hours.

Order all 3, B20, B21, B22 " . 110.00
Order 5 each, B20, B21 , B22 95.00/5et

ELECTRONIC PARTS KITS

Part No. B21 Printed Circuit eoarc. . . . . S17.00
1. This Printed Circuit Board uses only one

jumper, others use9.
2. The component layout is screen printed on

the Component side of the pre-drilled PIC
Board.

3. The solder side of the PIC Board is covered
with High Temperature Solder Resist for
easeof assembly.

4. This PICboard wasdesigned to take advan­
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior VaractorTuners.

SATISFACTION
GUARANTEED

$15.00
Freq. Range UHF470·

889MHz Channels 14-83
Output Channel 3.

Part No. B20 Availableonrequest: Ch2 or4.

ModifiedHighGainTuner S15.00
1. The first thing wedois change thestandard

diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil to add across the IF output for
maximumPre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:
Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz

We Gall this steppeaking becausethetuners output looks like
a peak on ourspectrum analyzer and the highestpoint of that
peak is actuallyadjustedforthedesired output
4. Finally, we measure the tuners output one

more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal
connections.

This procedure wasdeveloped by GILCO and its our computer
denvedperformance chartsthat make our tuner better. That's
because almost every tuner gels a different value coil before
it's peaked and thena different valuecoil after it's peake<!. The
combinations areendlessandlhe waywedetermine thevalues
isoursecret.

SJTM~EIS - 3

R()l..NO GRAY

~IO FDR $IS . 50

8' LIN CORD

TRANSFORMERS
120 volt ~

primaries~

5 .6 VOLTS at 150 MA $ 3.00
6 VOLTS at 150 mA $1.25
ie .s v. •1 3 AMPS se .so
18 VOLTS at 350 MA $2 .00
Ie VOlTS .1 1 AMP S4.5O
18 V.C.T. al 2 AMP $5 .50
2. VOLTS _t 250 ma $2.50
28 VCT at 3.6AMP $6.50
35 V.C:T. all AMP $3.50
.2 V.C:r. a t 1.2 AMP $4.50
65 V.C.T. al 2 AMP $5 .50

L.E .D!s "STANDARD JUMBO
DIFFUSED

:ie"EN :~ ~g: g~

Y:t~;H~':O~ ~'Do~

~
5 VOLT OPERATION~

RED J UMBO S IZE
$ 1. 00 EAOi

B I POLAR LI! D
2 FOR S1. 70

SUB MleL I! D RED

.on."X .o~a" 10 FOR
20mA at 1 .75v -~

200 FCR $ 18 . 00

LED HOLDERS

~ ~~ ~DER SS
~¢ 200 FOR S10 .0 0

KEY SWITCH

~
._ . S.P.S.T.

. 4 ~S @ 125 VAC
KEY RE/'oOVES BOTH
POSITl CtlS $3.50 EA

IIINI-PUSH

S .~~!!!riAAY t
~LLY OPEN
1/411 BUSHI"'li

}5 ¢ EACH 10 FOR $} . 25
100 FOR $30 00

SPECIfY COLOR: RED, .BlACK,
\oIt1ITE GREEN, YELL~.

IIINIATURE
eVDC RELAY

~
,... SUPER SMAL L SPOT

RELAY ; GOLD COBALT
CCNTACTS • RATED

1 f.MP AT 30 VDC ; HIGHLY
SENSI TIVE, TTL DI RECT DRIVE
POSSIBLE, OPERATES FRO" 4.3
TO 6 V, COI L RES . 220 0 1"".

1 3/ 16" X 13/32 1
' X 7/1 6"

ARCJolAT • RSD- 6v

$1. 50 EAQ-i
1~50

LIGHTED
PUSH BUTTON

O
RED LIGHTED 120 VAC
10 N-lP. S. P.S . T.
HP<Jt.IE R11 PRINT£D rn
FACE. MJLNTS IN
7/ S" SQUARE HOLE ••
iL.2Q..Q 10/ $1l .5 0

IIETAL OXIDE VARISTOR

===0

CLAM PS TO FIT CAPAC ITORS SOc '"~

4 WATT STERIIO AIIP
ASSEMBLY INCLUDES VOLLME, BALANCE ,AND "TCttE CCf'.lTROLS,

~.,~."::. :.:::z;,~.' ro.
. <YERATES W 12 VAC @ 50Q/'IA .
~f" OUR ABOVE 12 VOLT TRANS FORt-'£ R

. \:J IS I[:E:AL FOR THIS APPLICATICN
$4 . 50 EACH

COMPUTER GRADE
CA PACITOR SPECIAL
160,000 m fd. at 6 V
2~ 1 DIA X ~" HIGH $1. 50

13 VDC RELAY

•

CCNTACT: S. P . N. C.
10 /JMP @ 120 V!A£

• ENERG I ZE COlL TO
(PEN C~TACT • . • •

01L: 13 \/DC 650 Q-iMS

SPECIAL PRICE $.LJUL...EACJ:1

~
DC WALL

~~. TRANSFORMER

All ARE 115 VAC
PLUG IN

170 0 mfd . 15 0 VOC $2.00
2 1/2'11 DI A X 4 3/lt" HIGH

3,6 oo mfd . n40VDC .nQQ. -
1 3/ 8" DIA . X ) " HI
6,400 mId.

60VDC $2.50
1 3/S· 0 IA X 4t/4- - -

12 ,OOOmfd. 4OVOC $3.00
211 DIA X 4 l / ltll HIGH

1S,OOOmfd . 75 VDC $4.00
2 1/2 11 OIA X '+ 112" HIGH

22,OOOmfd .15VOC
z·, OIA X 2. 1/2.If " IC. " 52 .00
2 2,000 mf d.40VOC­
211 DIA. X 611 HIGH~

~4i~~rdx ~?~~$3.50
31.oo0 mld.1 5VDC
1 3/4 " DIA X 41' HI $2 .50
72 ,000 mId . 15VOC
1" DIA. X 4 ' 1 HIr.H ~

BlACK PLASTIC ENCLOSlR.E
ADJUSTABLE HEIGHT FRCM
1.63" TO 2.9,"j WIDTI1
6 .85"; DEPTH 811

• BUI LT­
I N STAND OFFS FOR p.e .
BOARDS • •FR~T ~ BACK
PA!'£ LS ~T INCU•.vEO• •

$}.25 PER CASE

NN L LIGHT ORGAN
EASILY t-OOKS I NTO ST£REO SPEAKERS
I#J ALLOIIS 110 VAC LI GHTS TO DJlNCE
WI TH I'1JSIC . TWO SEPARAT£ 110 VAC

• OJTPUTS FOR HIGH An:> LCW FREQUENCY
,AUDIO SIGNALS . USE lWO ORG.ANS FOR

STEREO. • • $6 .50 PER LtHT

COLOR LIGHT STRI t-G AVAI LABLE $1. 75 EA

FOOT CONTROL .
WITH SIDE SWITCH~- e,

!"EASURES 4 3/ 4" X 9 }/4" ..-::; . :;...0: r-:
WI TH 100 K lINEAA POT A"V (- : •
foWENTAAY S . P.D . T. SWITCH. /~~
$~

PHOTO-FLASH
35 MFD 330VOLT

i v x 5/8" DIA. ~.5' EA<>< . . . ~

10 FOR $4 .00 ::

170 MFD 330 VOLT
1 1/ 8" x 7/ 8"

:L.£.OfLi..!.J..Q/lO FOR $7 .0 0

600 MFD 360 VOLT
3 1/'2 " HIGH x lit DIA.
t l,Qll-.J;i;. 10 FOR $9. 00

l~\ I~i Il'otl
750 MFD 330VOLT

2" HIGH x 1 1/4" DIA.
!.L.1UMi:1 10 FOR $11. 00........
4PDT RELAY
. " p""'" e. J .mpton l. t ls
' 2' voH dt Of

120 wo lt . t COO' "
· Us l'd but lully '.stl'd

$1.70 EAC H
spec,lytO,t voll. 'i!'
LA~G f QUANTI TIES AVAI LA!l LE

SOC Kf TS f Ok RU . Y seenO'

e VDC RELAY
MINI ATLRE ~
D.P .D. T.
3 MIfJ C(NTACTS
FWUI TSU • F8R321D006
~ 10/10. 00

THIS 2 1/4"
SQUARE >'ETER
/-EASURES
0- 15 \IOC.

$4 .50 EAQ1

VARACTOR
DIODE 10 PF

AUTOMATIC
RECORD CHANGER

•

' :: B. S.R . "U)fl C136R/ C/3
~- :: PLAy s 33 /1+5/78 RECORDS

~ :: MINI SIZE: 8 1/ 4" X 12"

~ I NCLUDES OJST COVER AND
. PLASTIC CASE ( NOT p rCT~ED)

'11n1 FRCNT CUT OOT TO FIT
$17.50 each STEREO '-" IT (NOT INCLUOED) .

JOYST~CK
PRECIS IO'~ •
ct: VICE... •
CONTAINS • ~.
SDK CENTER
TAPPED ALPS •
POTS. $ 4 .7 5 ea "

ALL ARE . no " S PACI~

EDGE CONNECTOR

TERMI NATES TO FLEXIBLE
CABLE WITH CCNTACTS CN
• 100 CENTERS. EDGE
CCN£CTOR I NCLUCE:D • ••

$4 .50 PER KEYBOO.RD, CASE,
,AN[) C()'..NECTOR• • • • • • • • • • • •

15/30 GOLD
SOLDER EYELET $'_...Q.lJ_f~_

18/36 GOLD
SOLDER EYELET~

22/44 GOLD
SOLDERTAI L ( P .c . STYLE)
S2 .50 EA 10 FO~ $22.50

22/44 TIN
SOLDERTAIL (P .C . STYLE)
S1. 35 EA 10 FOR $12.50

22/44 GOLD
SoLDER EYELET ??...5P _G.AQ!

CANNONXLRA-3-13 ~~SU~ POTS
CONNEC~ ~-.. 500K

~~~<m M)l.NT ' Ii taperCOtfiECTOR • 2 7/ S"LG. _ near
t.2J1.Q...E~ I 3/ '" TRAVEL 75' EACH

10 for SI9 _00. DUAL 100 K
\CCRYSTALS AUDIO TAPER

BLACK LIGHT \\ CASE STYlE HCH/ U SUDEPOT
(ULTRAYIOLET) ' CDLDRBURST 1 1/2" LOt>:;

t= • 2 M.><lZ: 3579'.545 KC 2 1/1 11 TRAVEL. $1.50 EAQ-1
G.E. , FoT5BL 52.50 each $).}.0-.J;.!;Qj ~~

EQUIPIIENT SLIDES CKASS IS- TRAX t-l:lC<'L
G 'or ~ ~ . . S 5> o oos

o 3 SECTIrn. LEI'GTH 21" CLOSED.
HOLDS TO 85 LaS, EXTE~S 23"

$) .00 PER PAI R SO"E HAROWAA£ INCLUDED

W MV2205 3 FOR $1. 00II 100 FDR $30. 00

6 volt eamp/hr
RECHARGEABLE

OELPO.oiER • EP690
SOLI D GEL CELL
5 1/2" x 4 1/4"
X 2 3/4" . • ... .

$15 . 00 EACH

MITSUMI
MODEL UES-ASSF
YARACTOR UHF

~
TUNER

to'!: FREQ R.bJ'.GE
• 470 - 88 9 t+1Z

J\NTE~ I NPUT

• " 300 Ct-MS
, .~ $25.00 each

10 for $220.00

0-15 YDC IIETER

U)
o
Zoa:.....
o
UJ
-.J
UJ

oo«a:
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VISION-80© $2IA900
80x24 Video Display Card •
Vista CornputerCompany's newVision-80 board is a sophisticated
yet easy to use video display card for the Apple" computer.

51f4"Floppy

DISKEnES
All Certifi ecH 00% Guaranteed

BOX of 100 ... $1490°
Above with
Hub Rings $169.00

elnterrace with Apple ," Centronics
RS-232, IEEE-488

e 9x7 Dot Matrix, 80 CPS, I .........iiiii
Bi-Directional Printing I • -

e2K Buffered Memory '------ I / ....---------1 e 80, 96, 132 Columns, Graphics ~
and Block Printing

e Selectable Char Pitch, Line $34900Spacing and Feed
COEXlnterfaceCardtoAPPLE $49.95

12" RaW MONITOR

VIDEO 100 byAMDEK

FULL
FACTORY $7995
WARRANTY

for APPLE

16K RAM CARD
Language Transparent

COEX FACTORY $6995
WARRANTY

DB• Contrast
0 ' 0 Power/Bright

V·Hold
H·Hold

FLOPPY DISK DRIVE
From Fourth Dimension Systems...---------1 with eTrack Zero Micro Swit ch

e DOS 3.2.1 & DOS 3.3
e CP/M and PASCAL

DESIGNED

:~~L~~~~....$28795
Controller Card
for above $99.00

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995CABLE
COEX INCLUDED

PROTOTYPING CARDS
for APPLE $19.95
fo r I.B.M $49.95

"Have You Kissed Your Computer Lately"

Components Express, Inc.
~ 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 r •

Te rms of Sale: Cash, Checks, Credit Cards. M.a., C.O.D. Calif. residents add 6% sales tax.

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

DISCOUNT TEST EQUIPMENT
LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

KEITHLEY B & K FLUKE

c....»z
c»
JJ
-<

All Features
o! LX303 •
Au to Dec ·
imal • Low
Battery tn­
di ca tor •
Diode And
T ra n s it 0 r

Test $96

$269

I 4"" Digit·
Full Func·
tions And
Range s •
True RMS to
30 k Hz •
0.05 % DC
Accu racy

8062A

$229

$91

3"" Digit·
19 Rang es
A nd rune­
tio ns • Auto
Zero . 1%
DC Accuracy

3"" Digit.11
~ Functions·

0.1% DCAc·
curacy >
Safet y
Design ed
Test Leads

8024B

HICKOCK
LX303 LX304

CALL TOLL FREE

800 535·9593
LOUISIANA TOLL FREE 800 462·9520

Dual Trace 30 MHz Trig ·
gered • 11.7nS RiseTime
• 5mV/cm Vertical s en­
sitivity • Probes. More

LEADER LBO 524LLBO 522 . _
l

· $285 $697

1405

5 MHz 3" Scope·
10mVID ivision Ver ti cal
Sens itivity· More

New Mode l • 20 MHz
Dual Trace. 0.5 mV s en­

sitivity • More $740

$229

3"" Digit
Auto Zero ·
Decimal·
Polari ty &
Low Batt ery
• Full over­
load Protec­
tion • Bat l

•

Leads. Fuse

41f2 Digit·
0.05% DCV
Accura cy •
5 Fun cti ons

135

8080
SOAR

$122

30 ranqes >

Over load Pro- -
tect ion .8
Fun ctions·
Con ti nuity
Beeper­
Leads. sar­
Fuse

3"" Digit. 5
Functions·
0.5% DCV.
Accu racy

130

8050

$89.95

­• •--r -.
f,f .

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116
~ Over 70,000 electronic Items II..
~ In stock for Immediate delivery.
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$ 1 5 .5 0 ea .

ULTRASONIC SWI TCH KIT

TRAN SFORMER $9 .50 ••.

POWER S UPPLY KIT $ 10. 50 ea.

MARK IV - 15 STEP
LED POWER LEVEL INDICATOR KIT

- - - .. - - - - .- - -
.. - -. .. - . .- . .

.- - - - - -- - - - - - - -

ELECTRONIC DUAL SPEAKER PROTECTOR

Kit inc lud e. the Utlra Sonic Tran. du c er• . 2 PC Board . for
tr.nsmitttH" .net r-e.iver . a ll electronic p.rts and in. tru c·
tions E••y to bu ild and a lot of us. s suc h a. r.mot. c ontrol
for TV. garage door• • larm .ystem or count..- . Un it operat..
by 9- 12 YDC.

This new .t.,~ I ...,~ tndic ator kit con si st s of 36 4·color
LEO', (15 per chao Ml ) to indK:~. the sou nd leval output of
your . mpI ifi .... from - 36 dB to + 3dB. Come. wrth • well
d.signed silk sc reen print~ plaltic Pllne1 and has • • elaet CM"
~ch to a llow no.ting or gr.dual output ind icating Pow er
supply i, 6 -12VDC w ith THG on bo.d input sensitivity cen­
tral s . This un it e .... wn wfth wry amplifMr from 1W to
2ooW! Kit includ. s 70 pcs dr iv.r tr .nsi s t or s . 3S pc s
mat ched e-eetee LEO' s , . 11 oth tH" e l.ctro nic compo nents .
PC Bo . rd . nd front p.n.1.

MARK IY KIT

$31.50

Cut s off when circu it i••horted or OVec' load ed to peet ect
your a mpl ifie r .s w . 1I•• you r spe. k.,. • . A must for OC L
cit-cuit. . KIT FORM $8.75 ea.

REGULATED DUAL VOLTAGE SUPPLY KIT
± 10 ·3 0 vee til 250 ma adJultabt., fully r-vu1atad . Kit
inc ludetl all al.ctronic part s. h h., ca pa cit ors . IC. , h••t
sinks and PC Bo ard .

$ 12.50 per kit

Incorpor.t. s br and ·new DC d•• ignth.t giv. s . fr.qu.ncy
ra.pons. from 0· 1ooKhz: ±0.5dB . Added future . like
tone d.fe.t . nd lou dn. s s co ntrol l.t yo u tai lor you r ow n
frequ .ncy su pplies to e lim ina te power fluctuation l

Sp eclfi c .tron. : • THO /T IM la.. t h.n .00 5% • Fraqu.ncy
raspon s. OC to l00KHz ±0.5dB • RIAAd .... iation ±0.2d8
• SIN r. t io battar th an 70d8 • S en sitivity Phono 2 mY
4 7K; Aux 100mV l OOK. Out pu tl evell.3V. M uoutput
15V • To n. controls S..s±10dB iii 50Hz/T r. bI. ±10dB
@ 15Hz. Pow.r .upply ±24VDC @O .SA . Kitcomaswith
regulat ed power . u pp ly. • 11you need i. #. 48VCT tr ansfor­
mer @0.5A .

WH ISTLE ACTIVATED SWITCH BOARD

All boar ds are pr.· ...embI ed.nd t.stad . Your wh ist le to its
FET conden.er miClophone from a di.lanc•.•• far •• 30
,..t MNay (. en s itiv ity c.n be e ••ity . dju.t ad). wm tum the
switch on .nd jf you wh is tle agai n. it wi ll tum off . Ide a l for
r.mote control t oys . • Iaetric~ app h.,ce s uch as light s . cof·
f.. pots . TV. Hi· Fi. rad IOor ot he r projects . Un it work. on
9YOC .

MODel 968 , . . $4.5 0 ••.

MAIN AMP (15W • 2). Kit 1nc;11oKh.2 pc, . FI.her PA 301
Hybnd IC. all .leclronlc parts with PC Board. Po __ supply
:t1IYDC (not Incl uded ). Power band with KF 1'¥t+ 3d B).
YoUege p n 33d B. 20Hz · 20KHz.

Super Buy
Only $1a.50

Only $ 44.5 0
X"fo rm.r
$4.50 • • .

"FISHER" 30 WATT STEREO AMP

LO W TIM DC STEREO PRE-AM P KIT TA ·l020

CALL TOLL FREE
1-800-672-8758

POWER SUPP LY KIT
~30VDC REGULATED . Us.. UA723 and 2N3055 POW'"
tr.n.i. tor . Output c., b.- ad ju.ted from ~30V @ 2A . Com·
plet. w ith PC So ard .nd . 11 e4ectronic partS.

FLUORESCENT LIGHT DRIVER KIT
12 Y DC Pow tH"ed .. . li ght s upS·15 W.tt FkJorascent light
Tubes . Ideal for ca mpar. outdoor. auto or boat. Kit tnc ku:les
high vottage coil. POW'" tra n...tor, he.t .ink. al l ot lwf elec­
tronic part. and PC Bo....d LJvht tu b.- no t indud.d

$6.50 P er Kh:

TE·221 KIT

~ Fo r J u st $28.50
{li m ited StO(;kj

19 '" RACK MOUNT CABINETS

OUTSIDE CALIFORNIA
PHONE ORDERS ONLY

AUDIO FREQUENCY SPECTRUM
A NA LYSER KI T TA -2900

FLUORESCENT AUD IO LEVEL MONITOR

•

BI.K " f1Od'led fron1~ w Ih bot_" te .tufed (' e

WIDTH D EPTH H EIGHT PR IC E

11 11 S2550
17 11 $)150
11 11 SJ 9SO

Thi s is t he kind of YU monitor th .t i. being u. ed by m ost
. m plifitH" m anuf.ctur. r• . IC' . Ir. uud to s imp lify cirCUIt
lay out . E..y to ....mbl ••nd c.n b. u s.d w it h . 11 po w ...
lev.l amplifi tH" ' . Pow... rtlqui r.,....nt 12Y DC .-· .-_ _..•-· - ._- .....................
' .._. -

TA-1000 KIT
$51.95

Power~ormtH"

~

Th is Audio Frequency Spactrum Analy••r . na ly••••udio
s ign. Is in 10 oc t ave. ov e r . dy n. m ic r. nge of 30dB. The
t. chn iqu • • Ilo w s the . o u nd co lo r. tion int rodu c. d by
un w ant. d room . nd sp e .k.r re .on. nc es to be . u bs t.n·
tia lly etimin .t.d.

Th e TA-2900 provides a visu al pr. s . nt at ion of th e c ha ng·
ing s p.ctr um t lYu 100 r.d LED di .pl. ys. s o yo u c .n .ct­
u.lly s •• proof of th e equ aliz ed sound you've ac hieve d .
Th a TA· 2900 kit come s with all th e e l.ctro nic co mpo­
nent• . IC·s . predrill.d PC bo ard . th e in.truction. a nd. 19 "
Rack Mo unt type m.t. 1 cabinet w ilh prof es s ion .l . ilk·
. c ree n prinl .d fro nt pan el.
• Inp ut S. n.itivity T. pe Mo n itor/10mV · 18 mV SDK n .

Sp eaker Term inal/ 0 2 W · l00W sn
• Di.pl ay l ev . l R.nge (.11 octav.s) 2dB per s te p/-l 4d S

10 -4dS.
• De lay Tim e (1 KHz) F..t/ 1SdS/s S low / 6d B/.
• Pow.r Input 117V or 220V AC 50/ 60 Hz.
• Pow... Co n.umption 36W
_ Dimen.i on . 48 2(W) x 102(H) x 25 0(0) mm .

$99.50 per kit

Dyn.mlc SI.s CI " A" c irCUIt de .i gn m ake s t his un it
un Kiue in it . c l Crys t.1ct••r. 100 w atts power output
wil l ..tisfy th e mosl picky fan s . A perfect combin .tion
w ith the TA·1020 low TIM . ttH"OO pr..a mp .
S pecification. :. Output powar lQOW RMS in to S O .
125WRMS int040 _ FrtlqLMncyr••pon u10Hz·1 00KHz
• THO I... than 0 .01 " _ SIN ra t io batttH" than SOd8
_ Input sen.itivity 1V max. • Pow_ supply ± 40 Y U SA.

O-:r- ..· - .. ... .
- - -

... ., ~ .. . ... . - -- - .

SUPER FM WIRElESS MIC KIT - MARK III
TNs new designed circuli uses htgh FREQ Fer tranll.lors
with 2 .1IIge pr e-amp. Transmit. FM rllnglt (1I ·12OMHz) up
10 2 blocks aw.y and with the ultra Mnsitt\oe ConcMnMr
microphont It\at comu with the ktt .,ktws you 10 pick up
Iny sound within 15 fl ..ay . Kit Includu.,1eiKb'onk partL

OSC colh .nd PC Bcald. Power MIppty 9YDC.

FMC-lOS

$11.50 Per Kit

TunM' i. tM mo lt importM1t part of th e circuit. Don't lat
tho •• $ 19 .00 tuner. fool you . •
All unit s .... br and new fro m 5 .,.,0. When Of"d.nng pIM••
spec ify model numb«.

SANYO UHF VARACTOR TUNER
FOR U H F C HAN N EL 14·8 3

Tun ing voftage + 1·+28 VDC . Input impedan u 7 Sn . IF
bti odwidth 7· 16MHz. Noi _ figure 11.5dB M u . Siz. 2%'· x
l Y..H x"" . Supply voltafle 15VDC.

Model 115 ·B ·403A. Vid eo IF 45.0 M Hz

Model 115·B·405A. Video IF 62 .5MHz

$35.00 ea.

NEW ARRIVALS

TA ·800

MOD EL TR88B

O,30YDC @ 1A

MOO EL TR8SA

0 ·15VDC @ 2A

A GOOD BUY

at $65.0 0

*SPECIAL*
EXCELLEN T PR ICE!

MODEL 001-0034

$ 2 9 .5 0 Per Kh:
Tr.nsformer
$ 10 .50 u .

OU A LOW PRICE

$550 eacb

$59.60 Per Kit

POCKET LIGHT
Co mplete with 5" f luorescent tube ,
powe rf ul bu lb and handy Strap. Runs
on 3 pes . 15 V "C" size batteries (not
inc lud ed ). It's a practical, convenient,
powerful spotl Igh t and fluore scent light.
Its superio r quality is ideal for indoor or
outdoor use.

LOW PRI C E $7.50

PROFESSI ONA L REGU LATED'
VARIB LE DC POW ER SUPPLY KIT

6·WAY AlC ADAPTOR
Inpu t ttOVAC Output 3 V 4 ~v 15Y 7 SV It 12VOC
Current JOOmA

r" .• •.·~"'-·I ...••~ .. t. o :~· ~~
r~ . • 0' :.l-; r ' _. .

120W PUR E DC POWER STER EO AMP KIT

FOR INFORMATION
CALL (213) 973-1921

TA ·323 60 WATTS TOTAL
30W + 30W STEREO AMP KIT

Th i. i•• so lid .tate . 11 tr.n. istOf circuitry with on bo ard
st . roo pr.. . mpfor mo .t m icrophon. or phone input. Pow.r
output .mploy. 2 p.lrs m.tching D.rtington Tran s istor.
driven by the popul. r 2N3053 Drivtl r Tr.n. iston. Four bu ilt
on bo.rd con tro l. for . vol ume , b.l. nc • . tr . bI• • nd ba ...
Power supply rtlqu ir.. 48 YCT 2.5A van.formar. THO of
Ie.. then 0 .' % be tw • .., 1OOHz·10Khz:.t full power. (30
Watt. + 30 W atts Ic.ded int o Sn) .

1 WATT AU DIO AMP
All part . ar. pt ......mblad on a mini PC Bo. rd. Suppty

Volt age 6- 9VDC SPECIAL PR ICE $1 .95

Gett ing power hun gry from yo ur .m.lI a mp ? Have t o w at c h
yo ur bud g.t? Her e ·s . good s olut io n! Th . TA·SOO is . pur.
DC . m plifi.r with. bui lt in pre ·.mp. All coupling c.paci ·
tors . ra . lim ina t.d to g ive you. t rue r. product ion of th e
mu.ic. On bo .rd tone an d volume control . co mbined w ith
buitt in power . upp ly mak e the TA·BOO the mo . t comp. ct
• t er oo a m p .....a.ble. Specificat ion . : &OW )l: 2 into so .
Frtlq. range: OHz·100KHz±3dB. THO .0 1% o r b. tt e r. SIN
rat io ; BOdB. Sen .itivity : 3mV int o 4 7K. Pow.r R.qu ir..
,.... nt : ± 2 4 · 40 Yott s .

All s olid . ta te circuitry with high . fflciency powertran.is·
tor 2S03SS .nd IC vo lt.g. regula to r MC 17 33. Output
vottage c . n be . d justed from 0 ·30Y .t 1A current limited
orO·15V .t 2A current lim it .d. Int e rn .1 re .i .t.nce i. le ..
th .n 0 .0050 . rippl e an d noi •• Ie.. th en 1 mV. du .1 on
panel m.t.... for \tOtI. g• • nd . m p r• • din g. a lso with on
bo ard LED and . ud lble ov. r lo.d indIc a t or . Kit com e . with
pre ' dri lled PC Board. in.truction s. • 11 nee ry elec-
t ro nic compone nt s , tr . ns former and . prof ion .llook·
ing m . t a l c abinet. Th e be .t project for s choo l . nd t he m o. t
us .ful instr ument for r.pair me n. Build on e tod.y!

LASER
SUPER LANTERN

Bnmant fluoresce nt lantern
with gN 6 watt fluorescent
tube . Featur es inc lude:
Powerful direct beam spo t­
light WIth gv prefocus bulb;
Buzzer horn - either con­
stant or time interva ls of
son ic alarm; Twin blinker
- red amber flashing or red
& amber flashi ng on time
interva ls; fully adjustable
nylon stra p. Operates fro m
o size batteries or plug s
into vehicle cigar lighter
socket.

MODEL TA·2000

$83.95 per k it

• 0 10 100,000 Hz (at 1W,
+OdB , -1dB

• SIN ban tH" then tOOClB

• Le•• th. n O.01~ to tal
Harmo nic Distortion.

F"RMULA INTERNATIONAL INC.
12603 CRENSHAW BOULEVARD. HAWTHORNE. CALIFORNIA 90250. (213) 973-1921

GOOD NEWS FOR HI-F I NUTS!

PROFESSIONAL FM W IRELES S
MICROPHONE

SPECIAL $16.50

Introdu cing ou r TA·2 000 200 w.tts P.P . Super Mirror
Amplm.r Kit.

By u sing four st.g.. of modem P.P . Su pe r Mirror Circuit.
THO and TIM are kept und ... O.Ol % .t r.ted outputl

SPECIF ICAT IONS ; 200W RMS into 4 or 8n

TR-747 DC SERVO POWER SUPPLY
FOR TA·2000

DC Servo feedback circuit makes this power
supply a must for our TA-2000 amplifie r. The
TR-74 7 will monitor the operating conditions of
the TA-2000 power amplifie rs. MODEL TR-747

$24.95 per kit

CRYSTA L CONTROLLED
W IRElESS M ICROPHONE

SYSTEM

SANYO ANTENNA SIGNAL BOOSTER
Th is Boos t tH" is specia lly d••igned for UHF Chann .l s (14­
83) . Aft..- tnlt.ll ing (between t he ant enn . input c . ble and
the UHF tunar). lhi . unit w ill prcMd e • mtnimum of 10 d B
gain . lhat i. approxim.t~ 2 ti,..... batter th.n you ar.se ..
ing now. ld . alfortho. e who liv. in apertments th .t ca n no t
put up . n ou tdoor ant enna S mell in .ize. only 2" x 1'/1" x 1" .
Supply vo tlaga i. 15 VOC . Bac k In Stock.

Tr.n.mitter ; FET m ic for flat
30Hz ·1S KHz re . pons e . X·t.1
controlled 49 M Hz AM S .nd
for dnft·free performanc• . 100

MW output(r. nge .pprox .
V. mil e ' for re li.ble

lon g r.ng. tr.ns ,
mi n ion . Power . d
by • 9Y rad io ba t·

1II11111lilti.,J." ;;;;;;;:Jtery (incl ud ed) .
Rac aiv e r : X'ta l
co nt ro lled lock s

on 4 9 MHz t r.n.m itt.r si gna l. On p. n.l VU me ter . mono
ito rs th e . ign.l s t re ngt h from th e microphona. Stand.rd
phon. j.ck out l.t conne ct ion to • P.A or ot he r phon.
inp ut .9V b.ttery incl ud .d. Th is prof.nion.1sat is ide.1fo r
on stage. in field, ch ur ch, in hous e or outdOOf" us a.

SOLAR CELLS 6W AUDIO AMP KIT
05V 200MA. Ide al for all kinds of scH. proJ.cts. c .us c., TBAS10 wi th Yolume Con tr ol. Power Su~y 5- 1SYDC
b.- put en sarin to doutM. voftage or parallat 10 doubl.
current . $ 1 .9 9 ea, Only $7.50 e • .

......... .... ...................1""'"----------:....-----------..
M ad . by one of the l.ad lng J .pa.... s. m.nuf.ct"".rs Thi s
factory .... mbl.d FM w ire less mic rophone is pow.red by
two AA s iz. b . tt .rie s . It t r.nsmits in th e r. nge of 88 ·1 as
MHz. Elem.nt is buIl t in a pl. sti c tu be typ e c... with .n
omni·directional e le ct ro nic conden sor mic rophone unit .
By using a s t . nd.rd FM re d io. s ign. 1 c.n b. h. ard any· 1--------------~-_:----------------JI EL E C T R O NI C SWIT CH K IT

whore on . one- acre lo t. Sound qu.lity w .. judged "very CONDENSER TYP E. Tou ch On -Touch Off. U... 74 73 lC
good " MODEL WEM·36. ON SALE ..,d 12Y r. lay $5.5 0

WAS sr6 .50 8.25 each

No::u\":~" f
OUR PRICE $49 .50.....llonol_

(Transmitter) A....II...
AT $21.00 NCh
MURA WMs.49

M,n'mum O.d•• $10 OOIC .101 R. .. dent. a d d CIRCLE 44 ON FREE INFORMATION CARD SHOPP'NG AND HANDLING CHAR CES

65% S al es T a x, Phone Order s Accepted o n Under s~:Purchas. Ovat S5O: Puf ch ..e

VISA or Me ONLv, NO COO's Puce Sub- 15 % 10"-

J8C t '0 Ch 098 Without N otIce 25 2O"!C.

STORE HOURS
MaN - FRI 10-7
SAT 10·6



JOYSTICKS & GAME PADDLES
Joysticks by TG-Products . • . . • .• $49.50
Joysticks by Kraft Systems •..... $55.00
Game-Paddles by TG-Products ••. $32.00
Game-Paddles , Adam & Eve •••.. $32.00
8elect-A-Port by TG-Products • • •• $49.50

SAVE ON OUR 5114" DISC DRIVE
* 100% Apple® Compatible!

Much more quiet than the

CSJ
- Shugart Drives.

$310.00 Each

• • $399.00 Each
(with controller)

PART # DESCRIPTION PRICE

10-99 100-499 500-999 1 K Up
M13A411X 5'1c" SSDDSoftSector $2.25 $2.15 $2.05 $1.90
M43A411X 5'h" SSDD10HardSector $2.25 $2.15 $2.05 $1.90
M53A411X 5V," SSDD16HardSector $2.25 $2.15 $2.05 $1.90
M14A411X 5'1c" DSDDSoftSector $3.65 $3.45 $3.15 $2.90
F111111X 8" SSSD IBMcompatible $2.45 $2.25 $2.15 $2.00
F131211X 8" SSDD26sectors 128 bytes $3.05 $2.80 $2.60 $2.50

51/4" Flexible Disc Sale
Why buy other brands when you can buy WABASH discs
for much less and backed by 1 year factory warranty.

All discs come with Hub Rings

Experience the Pineapple Computer System

48K Color Computer Kit
Features: $6450 0
* 6502 M PU per kit* Color graphics Shipping & Insurance

(within USA)* Numeric key pad $12.00* Game paddle jacks on both sides
* Speaker volume control on the back
* Expansion slots

Easy to assemble! All components are clearly silk screened on the circuit board.
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets,
professional high-impact plastic casing, keyboards, connectors and switching
power supply. No C.O.D. orders Dealer inquiries invited .

3 Pineapple

F~~RMULA
12603 CRENSHAW BOULEVARD. HAWTHORNE, CALIFORNIA 902,50. (213) 913-1921

R I F RMATION
CALL (213) 973-1921

• OUTSIDE CALIFORNIA CALL TOLL FREE
PHONE ORDERS ONLY 1-800-672-8758

Kit includes: High Quality P.C. Board. 8 ea. 4116 (200ns) •
All the IC 's & parts. 16-pin Dip wire. Easy to assemble.
You can do it in less than 30 minutes!

16K RAM CARD KIT FOR YOUR
APPLE@ COMPUTER

SAVE MORE ON OUR BULK 5114" DISC!

$59.95 per kit

We are not allowed to use the name of the manufacturer.
Who cares! Our goal is to save you money! You know
who they are if you saw our ad the last few times.

FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea.
COMES WITH HUB RING AND WRITE PROTECT.

o FO ~

Minimum Ordor 110.00 f Colli. R..-... odd 1.5%
Saln laa. Phono Orden AccoplOd on VISA 0( MC
ONLY, NO C.O.D.... Price••ubject to chlngo
wlthoul noUce.

$150.00
$155.00
$120.00
$156.00
$127.00
$210.00
$217.00
$112.00
$148.00
$217.00
$ 99,00
$195.00
$395.00
$435.00
$895.00

SHIP NO AND HANDLING CH .....GES
UncMt 850 00 Putch•• Ow.- $60 .00 Pu&chu.

1~ 5"
16% 1~

25% 2O'K

MONITORS
9" B&W •.• ••.••..•..• (Sanyo) •....••••••
9" Hi-Res Green .•.••.•. (Sanyo) • . . • . • • • • • •
9" Hi-Res Green •..• • . .. (Le Monitor) ••.•••.•
9" Hi-Res Amber. • . . • • •• (Le Monitor) ••••....

12" B&W •••••.••• •••.• . (Sanyo) •••.••.•. •.
12" B&W Hi-Res. • . • • • . •. (Sanyo) ..••. ••••••
12" Green Hi-Res. • • • • . •. (Sanyo) ...•..••.••
12" Green. • • • . . • . . . • • •• (Le Monitor) ••••....
12" Green Hi-Res. . . • • • .• (Le Monitor) •••.•.•.
12" Amber Hi-Res. • • • . • .• (Le Monitor) •.••• •••
12" B&W •.•...•.••.... (Amdek) .•.•....•••
12" Green Hi-Res •..••. •• (Amdek) ••.••....• •
13" Color. • • • • . . • • • • . •• (Amdek) •• •..•• •••.
13" Color. • • • . • • • • • . . •. (Sanyo) • • • . • . . • • • •
13" Hi-Res Color. . . . . • • • . (Sanyo) •.••••••...



DON'T
FORGET Oanty El«tronlC1l\aseeee prO'tldIl'lll qU.Jhty ~TonOC kItS assttnblymstruebOns YouprovI(Iea IUtttrY lor the bltt ery

fof commerCIal I ppla tl()(ls. Hl\lh~. Tedir"'$c.hools, operatecl kits al'l(1If dnlr edyoo!NY WIsh 10 prOVlOe iI cue
UnrvefSlllfS al'l(lhobbyistslor O\'tf 10yms andwenopettQt WettcOmmencllhJt)'Otlusea IOw w,ttIgt soIdeongIrooand
youWIlljo mthelhouwnds01w!lSlte<f ChJneyElectronICS kit I200cI QUaIrty l'OSIn tort solder wtlenasstmbllng your ltlts.
bu.1dtrs We I'IOW oller over60 un.qoeltlts - manyarenot au,ldu'lQ our kits ISboth rew,nMg and funbtc.1usetheyare
ava,lableanywhereelse Allofourkitscontam aqualrtyetChtd thorougl'llytn ted, ndde51gntd soIhJtwllhproperassembly
' nd dnlltd glaSS tpo~ PC bGard. all neceswry~ronlC U'Itywortthehrstl llT1el
parts (exctPlasnotedon a lew~sl andeny ftI understand

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY.
16K EXPAN SION K IT 64K EXPANSION KIT

8 pes 411 6 200 ns 9 pes 4164 200 ns

$11.95 $74.25

AND DRIVE YOU
IMrs' " Indust ry Standard 5 1/ 4" Winchest er D isk
Dri ve
6 mB 5865 00
Siem e ns" 8" Fl opp y Disk Dri ve
FDD 100-8 . 5300 00

FRANKLIN ACE 1000
$1350.00

USE

YOUR

READER

o 1i VDCD'Oltai QuartzClr ClOCk Krt ~726 514.95
o T~ne Ampldltf KIt C~7i7 5 895o 12UVAC LlQhl Sequencer I(Jt C47i 5 519 95
o 3 CNnntl Color Organ I(Jt C4530 5 9 50
o 12()VAGV,n.aDle strcee light KIt C3071 $ 9 95
o EltctrOntC SlOtM' Chlne Kit C47i3 S2995
o neerreee D'OrtllDICe Kit C47i~ $15 95
0 10 Hole SoundSynt~!ltr Krt C4n 2 $11 95
o 3VOC ElectronICW,rnlng Flashtr I<Jt G321J7 $ 7 95
o 6VOC ElectroniCStrobeFlasher Ktt C3808 $ 79 5
o 12VStrobeFlasher Krt C461.. 512 95
o PhotoSllveTnoOtf KIt C4630 $ 600o SoundAc!,vattd Photo StrobeTnoger I(lt C47-40 5 9 95
o H'9h Power 120VACStrObe Llght l(Jt C4162 51595
D Dual StrobeLf9htKit C"622 $1200
D ioews Sllve StrobeACKtt C4"91 SJ.4 95
D 46WSSllvt StrobeDC Ktt Got"90 $1695
D "6W5 PhotoStrobeRashKJt C4512 $ 9 95
o ltd FlasherKit C3287 5 3 00
o Robot Eyes Kit C4~ $ 8 95
o In-State LedFlasher I(J! C4069 $ 2 95
o Stwmmenng Light KJI C4737 $ ~ 00
o Single CIw1ntl Color Or~n KIt C4738 $" 50
o Sound AcbVattd Xenon Strobe Kll C4739 $1995
o FasonatlOnStar I(J! C4432 $1095
o Stquent~l LEO Flnher KIt C4"31 5 6 75
o SuperLEDFlasher 1(1\ C4407 $ 4 !WI
D GrWl Nton WinkerKIt C....88 $ 575
o JumboLEOFlnher I(I! C"567 $ 2 50
o DualLampFliishtr KIt C4487 $ 3 00
D FlShCaJltr KJt C4~ $350
o Pmscr Gun Soundand Ught l(Jt C448-4 $ 4.50

o Sound Etftets Gtf)eratorKl\ C4422 51295
o Skm R~tance Monitor KIt C46S7 $ 425
o LtghlStnSltm SoundGenerator Kit C41604 5 4.95
0 8 Note TUn.l:ble t ee reee Organ KIt C4736 $ 895

8~::~=T~~~~:rtrlt KJt =::~
o Ex!'ClJlwe [)eQ$lOrl M,kerKJt C4510 $ 3.75
o Mml tccator Krt C4515 $ 4.00o VHfTVDsollatl)( I(,t C4531 $ 400
o Time ReactIOn rester KJf C4516 $ 3 50
o ACfaIlure ,fJwn KJI C4483 $ 5 75
o f reezer Alarm Kl\ C4741 5 995
o Molsture Otlector KJt C4486 $ 5.00
o MotorSpeed Controlit'Oht DlmrntrKIt C4655 5 " 50
o Pl.tnt SOIl MoMol KJt GotH4 $"50
0 1£ Tester KIt C4485 ~ " ,SO
o Vt l'llde8«k UpAl.trmKIt C4514 S"'95
o 5uper BurglarCl'laser Soundandl tght Kit C4654 51" ,95
0 10 Watt Slrtn KIt C4068 5 695
o Ttitphone Bosy IndlCalorKIt C4H2 $ 495
o EltctrOIllC Intercom Krt C47"3 $ 9 95
o DIgItal IeTimer KJt C4656 $11 95
o StrobOSCOpe Ktt C40ro S2995
o LEO Stereo Power MeterI(Jt C4662 $17,95o 5VOC .SAmp (),Oltal PoW'trSupplyI(Jt C4430 $ 650
o SIgna) tr acer KJt C"733 $ 7.95
o SIgnal lmector KJI C4513 S 300
o AudIOOSClloltor KIt C4511 $ 300o Quartz Accuracy60HZTlrntb.1seKit C47J.4 s 4 50
o Quartz AroJraq 60HZ, 10HZ. 1HZ

TlmeDaseKit C4735 $ 750

MM58 167AN ..
APPLE CLOCKCHIP

5 1500

SERVICE

CARD

2708
2732 .

EPROMS
5652716

. . . . 900 2532 .
550

1200

DB CONNECTOR

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

Hi gh reso lution t11 gh speed li ght pe n for Apple II'''
com puters Compat ib le w it h Fra nk lin Ace ' OO~

5349.00

Unit Unit
64K DYNAMIC RAMS Price Z80A Price

4164 150ns 7.50 l80A CPU 5.50
4164 200ns 6.50 l80A CTC 5.50

l80A PIO 5.50
16KRAMS l 80A DART 15.00

4116 150ns 1.75 l80A DMA 20.00
4116 200ns 1.50 l80A SIOIO 20.00

l 80A SI0/1 20.00
STATIC RAMS l80A SI0/2 20.00

2016P 1 100ns 7.00
2016P 150ns 6.00 8000
611 6P-3 150ns 6.50 8035 5.50
6116LP-3 150ns 7.75 8039 6.00
2114LC-3 200ns 2.00 8080 6.00
2114LC-1 300ns 1.50 8080-9 5.00

8085 6.00
EPROMS 8155 6.00

2716 450ns 3.75 821 2 1.50
2716-1 350ns 6.00 821 6 1.50
2732 450ns 5.75 8243 4.00
2732A-2 200ns 11 .00 8251A 4.00
2764K 250ns 15.00 8255A-5 4.00
2764-4 450ns 13.00
2764-3 300ns 14.00
2532 450ns 6.50
2564 450ns 13.00

• MINIMUM ORDER : $25.00 MONARCHY ENGINEERING, INC.
380 SWIFT AVENUE, UNIT 21 PO BOX 5517

• VISA & MASTERCARD SO SAN FRANCISCO. CA 94080
ACCEPTED (415) 873-3055

• PLEASE CALL FOR QUANTITY PRI CI NG. PARTS 100% GUARANTEED ' PROMPT DELIVERY
• "cALIFORN IA RESIDENTS ADD 6V2 SALES TAX/SHIPPING CHARGE $3. 00 UNDER3 LBS .

5295
4 25
180
2 ;0
337
1 10
377
421
1 25

.. .. .. .... .... . 5 695
.... ... .. .... 34 55

4.00
620
855

17.65
875

6500 FAMILY-

DB25 P IRS232J . .
DB25S (Femal e )
Hood .
DB9P .
DB9S . .
Cover .
DB1 5P
DB 15S .
Cover

LPS II(RJ

R6502P .
R6511P .
R6520P .
R6522P .
R6532P ..
R6545P ..
R6551 P .. .. .

•

MPSySTEMS
23341 DEL LAGO
LAGUNA HILLS. CA 92653
(714) 770-6411

$100.00 minimum order.
T erm s C.O.D. Prepa id or credit to ra ted firms.
F.O.B .: Laguna Hills. CA.

C/) Shipping charges wil l be added.
o All pricing subject to change witho u t not ice .
Z Cal l for quan lity pr icing .g Bank cards accepted : Ma sterCard. Visa

b
W
..J
W

6
o«a:
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WE WILL BEAT
ANY COMPETITOR'S

PRICES!
Call before you buy

•
Call for Complete List

MICROPROCESSOR
REAL-TIME CLOCK

MSM5832
6.90

1.85
1.55
2.49
1.75
1.85
1.95
5 .49
6 .49
7 .49
Call
Call
Call

3. 90
3 .90
3 .90
3 .00
3 .00
3 .90
3 .00
3 .00
3.00
3.00
3.90

5.185
5 .7143
6.5536
8 :0
10.0
14.31818
18.0
18.432
20.0
22.1184
32.0

(450n5)
(250n5 LPI

(450n5
(450n5

(300n5 LP
(200n5 LP)

(200n5!
(150n5
(lOOns)
(20005!
(150n5
(120n5

1.90
4 .5 0
4.50
3 .90
3 .90
3.90
3.90
3.00
3.00
3 .00
3 .90

STATIC RAMS

LP = Low Power

2101
2 1 L0 2
2111
2114
2114 L-3
211 4L-2
TMM2016
T MM20 16
TMM2016
HM6 116
HM6116
HM6116

32.768 KHZ
1.0 MHZ
1.8432
2.0
2.097152
2.4576
3.2768
3.579545
4.0
5 .0
5 .0688

3.00
2.99
3 .4 9
7.85
7 .85
6.49
Call

2 .0 0
1. 2 5
1. 75
Call

4 .95
4.95
6.9 5

1
2 5 o n5!
200n5
150n5!
200n5

(Ins)
(45n5!

!5 V 450n5
sv 350n5!

!5 V 4 5 0 n5
5v 4 5 0 n5!

(5v 4 5 0 n5

EPROMS

UPGRADE
YOUR
APPLE

or
TRS-80

4116200ns
8/10.00

Z80
CPU
PIO
CTC

DYNAMIC RAMS

1702
27 08
271 6
2716-1
253 2
2 7 3 2
2764

4 0 2 7
4 11 6
4116
4 16 4

5.49
9.45
6.90
7 .65
9.90
4 .35
7.9~

9.95
11.75

Z80 A
Z80 A
Z80 A

6500

6502
6502A
6504
6505
6507
6520
6522
6532
6551

3.00
3 .50
1.20

10/1.00
6/1.00
6/1.00

Male
Female
Hood

16K APPLE
RAM CARD

Upgrade your 48K Apple /I
to ful/64K

BARE BOARD 14.00
KIT 39.90
ASSEMBLED & TESTED 45.00

CONNECTORS

Jumbo Red
Jumbo Green
Jumbo Yellow

LEDS

RS 232
RS 232
RS 232

4. 75
4 .75

14.90
4.50
8 .75
9.75
4 .50
5 .20
8 .50
6 .85

3 9.0 0
29.00

9 .25
9.95
6.50
6 .50
5.50
6 .50
6 .50

25 .00
49.00

8239
8243
8250
8251
8253
8253-5
8255
8255-5
8257
82 59
8272
82 75
8279
8279-5
8282
8283
8284
8286
8287
8288
8289

8000

6 .95
7.59
3.90
7.95

34.95
7.75
8.75

29.00
39.00
14 . 9 5
29.95
27 .95

3.45
1.80
3 .75
1.75
2.45
1.80
4 .50

19.00
4.75

035
039
080A
085A
088
15 5
156
18 5
741
74 8
755
202
205
212
214
216
224
226
228
237
238

74LSOO SERIES

CMOS

ORDER TOLL FREE
(800) 538~8800
(800) 848- 8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100% GUARANTEED

LINEAR

.30

.9 0

.9 0

.90
2.49
1.90

.90

.6 0
1.90

.90
.90
.9 0

1.20
2 .20
1.50
1.20
1.20
1.20
1.20
1. 2 0
1.90
1. 20

.9 0
1.90
1.90
1.90
2 .70

.90

.90
1.90
1.90

.90

.9 0

.9 0

.9 0

.9 0

.90
1.15

4 0 8 2
4085
4 0 8 6
4093
4098
4 0 9 9
4502
4 5 0 3
4508
4510
4511
4512
4514
4 5 1 5
4516
4518
4 5 1 9
4 5 2 0
4 5 2 2
4 5 2 6
4527
4 528
4531
4532
4538
4539
4 543
4555
4556
4581
4 5 8 2
4584
4585

80C07
80C95
80C96
80C9 7
8 0C9 8

4 0 1 7 L 15
4 0 18 .9 0
4 01 9 .4 5
4 0 2 0 .90
4 0 2 1 .9 0
4 0 2 2 1.10
4 0 2 3 .3 5
4 0 24 .75
4 0 2 5 .35
4026 1.60
4027 .6 0
4 0 2 8 .7 5
4 0 2 9 .9 0
4 0 3 0 .4 5
4 0 3 4 2.90
4 0 3 5 .8 5
4 040 .9 0
4 041 1. 20
4 042 .7 5
4 0 4 3 .75
4 044 .75
4 046 .90
4 047 .90
4 049 .50
4050 .5 0
4 01 5 .90
4 0 53 .90
4060 1.39
4 0 6 6 .7 5
4 0 6 8 .39
4069 .30
4 0 7 0 .35
4 0 71 .30
4 072 .30
4 0 73 .3 0
4 0 7 5 .3 0
4 0 76 .9 0
4 078 .30
4 0 8 1 .30

.2 9

.75

.4 9
2 .45
1. 6 9
1 .25
1.69
1. 49

.55

.95
.95

2.45
2.45

.59

.95
3 .7 0
3.70
3 .7 0

.3 5

.35

.3 5

.25

.3 0

.30

.90

.25

.9 0

.45

.45

.30

.3 0

.45

.90

.9 0

.45

4000
4 0 0 1
4002
4006
4007
4008
4009
4 0 1 0
4011
4012
4 0 1 3
4 0 14
4 0 1 5
4 0 16

LM741
LM747
LM748
LM1310
MC1330
MC1350
MC1 358
LM 14 14
LM1 458
LM1488
L M148 9
LM1800
LM188 9
LM3900
LM3909
LM39 14
LM3915
LM3 916
75451
7545 2
75453

.32

.75
1.25

.6 4
1.65
1.70
1. 49
3.75

.59
3.90

.79
2.25
1.25
1.00

.3 8

.65

.95
1.45

.9 9

.49

.9 5

Disc Controller
177 1 16.00

1791 27.95
1793 29.95
1795 49.95
1797 4 9 .9 5

Interface
8T26 1.65
8T28 1 .95
8T95 . 9 5
8T96 .9 5
8T97 .95
8T98 .9 5
OM8131 2.90
OS8836 1.25

LM301
LM308
LM309K
LM311
LM317T
LM317K
LM318
LM323K
LM324
LM337K
LM339
LM377
LM380
LM386
LM555
LM556
LM565
LM566
LM567
LM723
L M7 3 3

rc Sockets ST W!W
8 PIN .10 .4 9

14 PIN .12 .5 0
16 PIN .15 .57
18 PIN .2 0 .85
20 PIN .25 .9 9
22 PIN .2 5 1.30
24 PIN .25 1.40
28 PIN .3 5 1.50
40 P IN .40 1.80

ST = Solderta ll
W/W = Wlrewrap

.8 0

.8 0

.8 0
2 .80

.60

.49
1.60
3.25

.49
1.95

.95
1.20
1.79
.99
.9 9

1.75
1.49
1.49
1.49
1.95

.8 9

.8 9

.6 9

.6 9

.9 9
1.69
1. 40
1.15
1.35
1.89

.5 9
1.79
1.79
1.59
1.59
2.89

.75
1.89
1.65
1.85
2.10
9 .50
2.99
2.39
2.39
2.39
2.39
2.39

1. 6 5
1.65
1.65
1.65

74LS253
74LS257
74LS258
74LS259
74LS260
74LS266
74LS273
74LS275
74LS279
74LS280
74LS283
74LS290
74LS293
74LS295
74LS298
74LS324
74LS352
74LS353
74LS363
74LS364
74LS365
74LS366
74LS367
74LS368
74 LS 3 7 3
74LS374
74LS377
74LS378
74LS379
74LS385
74LS386
74LS390
74LS393
74LS395
74LS399
74LS424
74LS447
74LS490
74LS668
74LS669
74LS670
74LS674
74LS682
74LS683
74LS684
74LS685
74LS688
74LS689

81LS95
81LS96
81LS97
81LS98

.9 5
2 .90

.9 5

.79

.75

.4 9

.95

.75

.7 5
1.10
2.20
1.20

.7 5

.75
1.75

.8 9

.8 9

.75

.75

.9 5

.9 5

.95

.9 5

.95

.95
1.95
1 .69
1.69
1.69

.75

.89

.8 9
1.99
9.50

.89

.8 9

.89

.8 9

.89

.8 9

.79

.79
1.10

.9 5

.9 5
1.79
1.79

.9 5
1.89

.7 9
1.20

.89
1.25

74LS123
74 LS 1 2 4
74LS125
74LS 126
74LS132
74LS136
74LS137
74LS138
74LS139
74LS145
74LS147
74LS148
74LS151
74LS153
74LS154
74LS155
74LS156
74LS157
74LS158
74LS160
74 LS16 1
74LS162
74LS163
74LS164
74LS165
74LS166
74LS168
74LS169
74LS170
74LS173
74LS174
74LS175
74LS181
74LS189
74LS190
74LS191
74LS192
74LS193
74LS194
74LS195
74LS196
74LS197
74 LS 2 2 1
74LS240
74LS241
74 LS 2 4 2
74LS243
74 LS244
74LS245
74LS247
74LS248
74LS249
74LS251

.24

.24

.24

.24

.24

.24

.24

.24

.3 0

.3 0

.40

.8 9

.3 0

.2 4

.30

.24

.30

.24

.3 0

.24

.3 6

.55

.55

.3 5

.3 0

.49

.7 5

.7 5

.7 5

.3 0

.35

.3 5
1. 20

.3 9

.44

.49

.39

.49

.7 5

.9 5

.3 9

.6 5

.7 9

.6 5

.59

.7 9

.7 9

.39

.3 9

.3 9

.3 9

.49

.45

74LSOO
74LSOI
74 LS0 2
74LS03
74LS04
74LS05
74LS08
74LS10
74LSll
74LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74LS33
74LS37
74LS38
74LS40
74 LS4 2
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS91
74LS92
74LS93
74LS95
74LS96
74LSI07
74LSI09
74LS112
74LS113
74LS114
74LS122
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14HC2"3 14 279
1<1 HC2~ 1 11 1 19
74HC266 14 99
74HCzaO 14 4 95
74HC313 to 3 95
74HCJ74 ~O 3 9~

7..HC533 20 3 95
74HC~34 20 3 95
74HC407~ 14 75
14HC4538 11 295
74HC4543 11 4 95

SIIIdS.301. D.iu SMIt.

f . KtIN Pnu

' (JfO

hrt No

CUOSPrK'$IonTIT1tf ,.. IS
510(lW.I!CtlCIMp. XTL 19 95
3'" OIgIIWO(l CDIlfIYtI 99S
IC. ClfCUIl Bo.lfd. OtiD/.ly 34 95
3"' OIglt AlO(LEO OrM) 11.!)5
IC. CnuIC8o¥ d. Dtipi.ly 29 15
3'U 1lO't AJOlCOOIs Hl O 1 6 9~

3~ D9t AJ OlED OtSHlO . 15 95
LowB.atltty Vol InclC.lltelr 2 25

24 CMOSLED51CJI)JIIlCflJTl'l'Itr 1295
24 SlopwllcnC IMQ. XTL 14 9~

1& ToneGilwalor 495
1& ToneGliwatorCllrp.XTL 7!)5
14 OsClll.llor Conlrtllirr . H5
14 F r~ Counl. Chrp . XTl 7 . 9~

21 5rle n Deudl Countlt U 95
• ClockGlllll"ator . 395
24 4 FUrl(: CMOS5lOPW.iltll CICT 13 9~

24 4 Funt . 5lOlWroitch CtllP. XTl 14 9~

21 I DIQl1Unrv. CounlerC.A 2995
21 I Dlgl\Freq Cou":er C A 2" 95
8 8 tkgHrtq Counttf C C. 199~

fa .. l)g<tl EOUP/ ODwnCounter C A 1 0 9~

~I 4 Dlgol l EOUp/OO\fl, n Countl r C C 11 9S
~ l CD4VJOtO'I UpCounlerDRI 10 95
40 8[) g'l UI'tIY Co\II'Iler . 29 95
40 5 FulltilOIl Counter Cllop. XTl 74 95
11 CMOS 8I"lProg TIIIltl" / Coun!1I 4 95
I CI.ID50md1·by ·256RCTImIr 2 Z5
11 CMOSBCD Prog TlmerJCounler 600
11 CI.I05 BCDProg Trmer/ Counler 5 25
I CtolOS 5~5 T lITltf 1,45
14 CI.I055 5/)TnT1tr 2 20
I Cl,lOSOp AmpCompar,llor SMV 225
I CI.IOSOpAmpUt Cmyr ~MV 295
I Cl,lOSDu.IOpArrpCotl'Il 5UV 395

~: ~~~~~O~~eoc:no 1~~~ ~.~
14 CI.IOSOUAdOp,l,rnpComp 10MV 150

1
14
~~~:lor ;;~

1& "'ont)llll1lC LOOMllflmlCAmp 1695

& ~~I~~~f:Voll Rel Drode ~~
8212CPA 24 VoURet/ lntlot.ltor 1 9~

30009 1 983 I NTER$IL.0~a.ta Book (13"',.) . . . . $9.95

104~IPl

1045EV1KJ1 '
7106CPl
1106(\'11(11'
7107CPL
7l 0 7£\l1~ '

1116CPl
7111CPL
12011U5
72051 PG
12O!:EV/ M'
' 205CJPE
1206CEV/ K/1 '
7201AIPO
7207AEV/ KIt'
72081P1
72091PA
72 1 ~I PG

721~V/ I(I\ '

7216AtJl
7216CIJI
72160lPl
72111J1
7217AIPl
T2241Pl
722(\4Ul
1226AEV/ Ktt·
7240UE
7242~

7250UE
7260UE
75~IPA

75~IPC

16118CPA
7lit2BCPA
71521BCPA
7li31CCPE
7641CCPO
7642CCPll

14HCOO 14 15 14HC131 11 1.49
74HC02 14 75 74HCI39 1& 149

' 74HCU04 14 75 1<1HC147 l li 1.19
74HC08 14 75 74HC151 1& 1,19
74HC10 14 75 74HC157 lli 1.19
74HC20 14 7~ 74HCI60 1& 1.79
14HC27 14 7~ 74HC161 l li 1.19
7"HC14 14 99 74HC164 14 1.79
74HC7~ 11 99 74HC174 lli 1 39
74HC86 14 93 74HC175 1& 1.39
7411C109 1& 139 14HC242 14 2.79

' 74HCUQ4ls unbutlerld AI Cd I'llfS.lrlb\ltltfed

~:~ ~: i~ ' ~:g~~ ~ : ~~
74C04 14 29 74 9~ 14 U 9 74C2« til 195
74C08 14 35 74CI07 14 .8; 74CJ73 til 249
7"Cl0 14 J5 7"C151 1& 249 14C374 ~O 249
74C14 14 59 74Cl 54 ~4 349 74C901 14 59
14C20 14 J5 74C157 1& 2,25 74C903 14 59
14C30 14 35 1"C16O 1& 1.11 14Cgos 14 59
14C32 14 39 7<1C161 11 119 14C911 ~I 195
14«2 11 1311 1<1C162 11 119 1<1C912 21 8 9~

14C48 11 1.95 74C163 11 1,19 74C91~ 11 119
14C13 14 19 74Cl64 14 1.49 74C917 2. 895
74C74 14 69 74CH3 11 .19 I<1C922 l' .... 9
74C85 11 1 ,9~ 74C174 11 1.19 74C923 20 495
14C86 14 39 14CH 5 11 1,19 14C92~ 11 595
74C8iJ 11 5 9~ 14C192 11 1 49 74C926 l ' 5 9~
7"C90 14 11 9 74Cl113 11 1 69 8OC95 11 39
74C93 14 1.19 14C1 9~ 11 139 8OC97 11 39

·E:'~tIon

hrlXI. " ""1 fIIncU11 P'I1tI
PAll0H8 20 Ott.ll10·lnpul A/II D-Of! ba:IArray tH1\l1'l CiI.I lpul) S~ 95
PAl 12H6 ~o He~ 12" rtpljIAlilOOR baleAnay [H'IlIiOulpull ~ 9~

PAl 14H4 fa O~14·lnpulAIil D·ORC.lle Arr.ytH'9Il Oulpul) 595
PAll OL ' 20 Otllll0·lnputAlilD·OR·lnYlflC.lteAm y( LowOvtpyIJ 595
PAl 12l 6 20 Hh: 12·1npulAIIIO·OR·IIlY01G.1IIArray(l owOuIPUt) 595
PAl U l 4 20 Quad14·lnPIoIt AlilD-OR·!fIYtIrI C.ltl ArTay (low Ololpul) 5 95
PAL16U til OtUI16·lnpuIAI(D-Ofl·lrtYtrtGa:I Amy(lowOlllputl 995
PAl16R8 20 Otl.lI16·II\llUIRegsslerANOORG.lItArrfy 9~

PALl6R5 :nt Hu 16·If\Clul Regssler ANO·ORGaleArrfy 99S
PAll6f\4 20 Owd 16-lnp.ll R!9'llt rAHO·ORGJle Arr., 9~

30012 1982 NATIONAL PAL Data Book ,,,,, .' .. $5.95

PR~gr:C 7! 74HC High Speed CMOS

Tl071CP • .79 l • NE570IC 11 395
noncp I 1 39 l M70]CIII • 1.19
Tl074CN 14 1 95 l1.l340K·15 1.35 l U7l)9N 14 49
Tl081CP & !l9 l U3-4 0 T · ~ 19 ll,l71O't 1.. 69
TlOI2CP I 1 19 ll,l340T·12 .19 lU711N 14 79
TLD84CN 14 1 95 l U 3-4 0T · l ~ .79 LU723N 14 55
l "'301CN I 35 L 1.I 348~ 14 99 LI.I733N 14 100
ll,4302H 1 95 LMJ50K 495 l U1J9 N 14 195
l U304H 195 lf355N I 110 lU741CJol, 35
LM305H GG LF356N • 110 l M747/11 14 159
ll.l3Q7CIII 4~ ' l M310N 14 ~ 49 l 1.l74!N • 59
ll.l3Q&CIII 69 l l.l373N 14 3 95 lM1310N 14 1 49
LI.I309K 12 5 l U377N 14 195 lMI4 58C/II, 59
ll.l31001 1.75 l U380IC 14 89 lM1488111 14 69
ll,l311C/II 69 lM311N 14 1 19 lLlUl9N 14 69
ll.l312H 2 49 l l,l382tt 14 13 9 It.l149flll 14 19~

lM317T 1.19 LM384Jol 14 179 lllll aoo" 11 149
LI.I317K 3 ~ LI,I]86!'l·3 I 119 llll1189Jol 11 I 9~

LI.I318CH I 195 TL49-4 C/II 1& 2 9~ I t.llS96N 14 295
ll.l3191rf 14 1!)5 n 496CP 1 1 19 ll,l2OD2T 1 49
l l.l3201(·5 1 J5 Jil E~lQA 14 4 9~ l"' 31t'il1ll 1& 1.59
lI.l320K·12 1 J5 NE529A 14 295 ll,l3900N 1" 59
lI.l320IC·15 1 3~ IIE531V • 2 9~ l "' 3905CN I 1 19
lM320T·5 89 14£53611 8 9~ It.l3909111 I 99
ll,l3lOH 2 89 /IIE540H 4 9~ l ""3914N 11 349
l1.l320T·15 89 NE544N 295 Ll,l3915111 11 3 49
ll.t323K ~9~ NE5~ 19~ ll.lJ 9161'l 11 349
ll,l324N 14 59 IIIE55~"" 3~ RC4136N 14 1.25
l l,433TT I 9~ l U~56N 69 RC41~lNS I 1!)5
ll.l ]J8K 6 9~ III[~N 295 ICl 1038!l 14 395
l M339li 14 69 ll,l~65N 1,19 ll.l1308OJ't I 1.19
ll,l340K·5 1 35 lU~N 1 49 lM1J600N lli 1.19
lUJ.\01(·12 1J~ lM~7'J 19 MOREAVAILABlE

•
. 50 VOLT CER AMIC Ol5C CAPACITORS

V .Jlue 1-9 10-99 100+ IV .Jlu e 1-9 Io-GG 100+
10 p f .08 .06 .05 .<XlljJF .08 .06 .05

fi ~ : :: :: :: :~r:}fF :~ :~ :g;
100 pf .01 .06 .05 .00000F .09 .01 .015

~~ ~: :g::: :: :f;/fF :n :~i :ro
MINI. ALUMIN UM ELECTROLYTIC CAP ACITORS

A x i.J1 1-99 1(lO.499 500+ Rad ia l 1--99 1(lO.49") ~+

.41j'Av .16 . 14 .10 .47/25V .15 .13 .12
I.Qj'AV .19 . 16 . 12 .47/50V . 16 .14 .13
3.3J5(lV .17 .15 . 11 I.Ofl 6V .15.13 .12
4.7/2SV .11 .15.11 1.0/2SV .16.J.( . 13
IOmv .1!.15.11 1.0/50 V .11 .15 .1~

10j'A V .19 .16 . 12 4.1/ 16V .15 .13 .12
22/2SV .19 .16 .12 4.7/25V .16 . 14 .13
nj'Av .2-4.20 . 11 4. 1tyJ V .11 . 15 .14
41(6V .25 .21 .19 10/ 16V . 15 . 13 . 11

~~VV :~:~:~ ~~~~ :t~ :f: :f:
l OOj'A V .41 .31 .34 47/51N .25 .21 .19
22O/2SV .39 .J04 .33 1Ctl/ I'iV .21 .11 .14
220r"oV .49 .4S .41 IOOj25V .25.23 .21
41O/2SV .54 .49 .4S l00r"o V .31.34 .31
IOOO/ 16V .19 .69 .61 22Ofl 6V .25 .21 . 19
22OO/ 16V .19.79.69 470j25 V .JS .31 .27

,..,," Programmable Array Logic (PALS)

' ptIlWW .41 .45 .42
10pl nWW .&5.&2 .51
1. plnWW .li5 . I ~ .51
16 pHlWW . 11 .65 .11
11 pin W'N .11 .15 .751
20 pilWW 1.01 1.05 .It
lZpi ll WW 1.25 1.11 1.15
U pillWfl 1.21 1.23 1.11
2. pil n 1.st 1.50 U S
3&pil WW 1.15 1.75 U I
40 pin W 1." 1.st 1.71

For Socket Required, See Column After The IC Part No. I ' II
WIRE WRAP (GOLD) SOCKETS
LEVEL #3 i·, ,~" 'Dll-'"

CIRCLE 43 ON FREE INFORMATION CARD

' pln l p .1& .14 .13
14p'n l ~ .11 .Hi .14
l l pinlP .11 .11 .11
11 pill l~ .21 . ~4 .Z3
~O pill l~ .30 .n.n
:!l pill l P .31 .21 . ~I

~4 pil LP .J J .30 .fa
21 pill l~ .40 .31 .35
31 pill l~ .41.42 .31
40 pill l ' .<It.41 .43
- Sold ert a il Standard Tin & Go ld Al l o Anna ble -

--- MICROPROCESSOR CHIPS---
hrt ..hrt N. " " Ill FIUK'" "'" "'"COPI801 " CPU "" 1103 11 1024~ 1 1300nsJ ""'" " NPlJ 14 9~ 4027 11 4011...1 (2SOnI) . . • • • . • . • _. .• 2.41

ICIil2901AOC 40
~-w"it~~~~~e:mG,I .. " <ltt 6f('2 11 1 6.]l.hltl~il In ''114 95

NCS6502 " '" 411611I ·3 11 16 .3&hl(~1 lM - 8112!l5
NC6I02tP " I.lPUwIClDck.lnc:l RAM '" 4tt 6H.,.c 11 16.3a.h 1 (2!1Ons1 149 · '/ l 0 9~
lJol S&OJ5111·6 " t,lPlJ- I ·bol lISI.IHl l s s 416411I '150 11 I5BJ6x1(15Ons) 1!l5 · 1/!r9 95
lIil510391rl·6 " ~~'l~~C~~':;~:8b[1 Ram) ss 4164N·203 11

~~ll=1 1.49·'/!>495
INS804ON·6 " ss MllI!l2151 11 "9 · ' /l!l5
'Nsao1O~ " CPU (64 ~R.Ul ) 11 9~ MM 5212 22 2041...1 (HSnII . • • . •. .4i - " US
11llS8073lrl " CPU .,s.n.c Mltto Inltfl)1ellr 149~ I.IM~ TO 11 ""'" IC4096 4 !)5
P8OlI'" " CPU s.ss l,l1ll5280 " ."", 2101 '"--Z80, Z80A, Z808, Z8000 SERIES-- 1.I1.1 ~29IH 11 1 6 , 384~ 1 In · SlU !)5

l,lIol$2iO·3 11 115.]1.411 16 9 · 111295180 40 CPlJ(I.IK3880N){18OC12l,lHl $4 95 1.I1.1 ~290·4 11 16.3&bl .. 1.49·111095lSO·CTC " CounlerTlllItrCil'cu't ss l,l1ol5298·3 11 8192xl 1691800ART " Ou.Il Ai ,lICllrOt1Ol.lsR K .JTroins 11.95
STATIC RAMSl ao'DMA " [lIrecll.lemoryAcceu ClfCUlt 1595

180·Pl0 " P.iI.i!lelI /Olnterf«I COotr~ '"
1101 " 256xl

!:~:1 8 1 0 1
1.49

180·5 1010 " TxCB.indRxCSISGnded) n9~ 2101 " "". '"180·510/1 " L..1cksDTRS) lB5 2102 11 1024~1 (35OM1 ..
180·51012 " Lacks 5YNCSI lH5 21102 11 1024xl (45OnSIL P 149
180·510/9 " 1595 2111 11 ,"'. 1450nS)8111 2.95
ZIllA " )4 l,lHl '"

2112 11 ,"'. 4~i)I,lOS '"18OA-CTC " COUtlter TntfClrtlHI '"
21U 11 10l4x4 45Ons ) 1 95· 1/ 13 9~

l lClA·OAAT .. Du1JMyntllrOl'll),lsfl " lTloins 11 9~ 2114l 11 102414 (4~siL P 2 2~ '1/1!I t5
Z8Oo' ·DMA " OIffCIUerncryAc:ct1.s Cl"tu,t 11 95 2114·2 11 102"x4 t2OOns) 2 2~ ' IJI5 95
llJOA·Pl0 " PJraJlll II Ol nle~COflln:ll lrl r ss 2114l ·2 11 102"x4 t200nl) L.P 249 · 1/ 17 9~

lJO,t,, ·5 10/0 " SWI110 (hCBancsJbCBbondeGl 16 95 2141·3 11 ""'" 115OM1 '"llQA.·Sl 0ll " StNlIIO (lac kS DTRB) 16 9~ 2141 11 ""'" (1OIIil '"l8OA·S1OI2 " sen.l 1/0 (Ut ks 5Y'tCS) 16 9~ 2148 11 10241.4 17O:,\S) s s
lJO,t,,·510/9 " St !\lIIJ O 16 95 TI.I54044 11 ....., .5Ons) '"ZOO. " CPU (l,lJC3ll8O/II·6) 6IoIHl 1195 T"'54045 11 10241.4

l :~:I C t,l 05 ' "l IOS·CTC " Counlel"TIr!1efClrt1l,1 1 39~ 5101 " ,"'. ."
180B·Pl0 " Par. 1/0 lnlertKlConlrolier 139 5 UU~257 11 ""'" (45OM)4044 ."
ZllOOl .. CPlJ~me nteG 5195 H1.I61 16p·3 " "'''' (1501I1I Ct,lOS '"lJOO' " CPlJIIIOtI ·StgIT".enteG ""

Hl,l6116·4 " "'''' (2ClOIIs) Clol05 '"ZIOJO " StNl Comm CorrtrelIltl" .44 95 H1.I61161N 24 "'''' (lOOnll L P CU05 '"ZI036 " Counlernmer & P;r,r.lIlll IlOUM 29" 7489 11 ,... t5Ons) 3101 ' "--- 6800/6801l0 SERIES- - -
74C920 " ,"'. f250nsj CWOS16551) '"14C921 11 ,"'. 125Onsl CMOS '"N"OOO " NPU '" 74C919 " 1024~ 1 (25Ons) CU05 16501) '"I.IC6801CP " t,lPU'II1I tltJotk.inc:l ·RAI.I '" 1<1C93O 11 102"xl (<'50ns) CI.I05(65111 '"I.IC6$l OA.PI " 12ax85u t:cRAl,l '" 7451!9 11 ,... (3Sns) 9~5 '"I.IC6821 " Ptrlpherallnler,A/UflI(I.IC6!20) ." 7"5200 11 '''' ' l=l ;~ 1 ~ '"1.IC6!28 " PnCltllylnlerruplContlolllr "" 145206 " '''' ' '"I.IC5830LI " 1024x8·br\ROIA(IoIC68430I) 1095 7"528iJ 11 '... [3511s) 3101 22~

N"'''' " AiyllChronousCQmm,Ad.lpllr '" 11510 " 1024xl
l~~:l ~ ~ : m;~~~) '"t.l C 611 ~ 2 " 5ynchronous5enalD.1I.iAlUpler '" 82525 " 16,. '"NC_ " 0·llOObOs[)lgl1.lIUOOEl,4 '" EPROMSI.ICI5ll62 " 2400bpi Moaul.alor 1295

NC,""" " Ou.Id3'ilile bus trans {I.IC8'261 '"
1701A " ,"'. (lu s) '"IoIC6S000l8 .. MP\J16·SI1(IUHl) 69 95 "" " 102-4x8 ( ~5Otl s) '"UC6&4W " Gener.ilJl\lrpoSi Int. Ad.Ipler '"
2708·5 " 1 024~8 (~5OtIs) Sl,400246 '"MCI5ll652P2 " Mulh PrO(octIIComm Conltollir 249 5 TU52516 " "'... (45Ons) 2716 '"UC68MIPS " EnlWlUdProg Comm Inl '"
T1.I52S32 " ...... (45OMI Irl t,lC2532 '"TM52564 " 119b! (45Ons) 199~

8080ASERIES TM52716 " "'''' (45Oni ) 3 'IOligc '"IN""",, " CPU '" 2116 " "''''. (45OIIs) '"TI.IS5501 " ~~;C:~llIO:~~t~ISIRC I 1495 2716-1 " "''''. (35Onsl ."INSl ls.4 .. 139 5 2732 " .""'" ("SOns) '"INSlllCOl5 " Ottal~FhPfIOPTn.5l.111114C374 1 '" "'''' " 1024d {45Ons) i otlllll + 5V '"DPS212 " 8·bolInputlOulpul (145412) '" ...l,l2764 " 1192x8 (4SOns) 16 95
Df'8214 " Pnonty Interrupl Control '" llIM2750 " 1192d (3OOns) 1995
OP8215 11 Ell ·OIrec:tIONIBus Dn'l'tr '" PROMSDf'1224 11 ClotkGtnt 'lltorJDr1't'If '"Df'I22S 11 Sus tlnYoef '"

7451U " ".. PROLl 0 C. fti3.»1) '"DPl228 " SysltmCont.J8us OrlYtr (745421) '"
745287 " 256x4 PROM T5 , (6301-1) '"OPl238 " ~lJ~~~1i~~~) . ... 74S1U " ".. PACl,lT 5 16JJ 1·l ) '"1/ll5a2"3 " '"
74S3S7 " ,"'. PROl,l 0 C (6300·1) '"INSU<l5 11 16-llty Ktyboarll ElICOCer( 74C922) .., 745411 " ""'. PROLlT 5 (6J09-1] '"'N58246 " 20 1(1}' I(ey\)Q.I.l d E~er t74C923 1 ." 745472 " 512d PROM T 5 6349,1) '"llllsa247 " Ot~Contrtll!er (14C91 1 1 '"
1"5413 " 512x1 PROM O C '"I/IISl241 " tkiP/.IyConlrot'er (74C9121 '"
745-474 " 51hl PROMT5 6N) '"11rlS825Olrl .. Myn. Comm. Eltmenl (IIIIS825O) 109 5 145415 " ,,'" PROMO C ' 49~

0f'Bl" " Prog Comm 110 (U5ART) .., 745478 " 10244 PROM T 5 '"DPB2>' " Proglnl tf'.-.iITtrntf . 50' 145570 11 ~12x4 PROLlOC. '"Of8~5 " ~ ~l,l'T~~r~O lPflI)
... 745~11 11 51114 PfIOU T5 (6306) '"[W8251 " '"

745~72 11 1024x4 PJU)I.I 0 C, ( 6 3~1 1 '"OPl259 21 ProglnterruptConlrol '"
1. 5513 11 1024~4 PROt.l T 5 (825137) '"DFl27~ " Prog CRTConlr~( 2995 82523 " 32x8 PROMOC, (21518) '"OP8219 " ProgICt';~rd/QoSpl.ly lnlerl.ICe '"
825115 " 512x8 PROM T5(27515) '"Df'8JO' " 8'Sd Tn·51.11eB,·OtIKtoOfUl Tr.ans '"
825123 11 ,,,. PROM T 5 (27519) '"DPBJD4 " 8·bl1!\l·(loIIt!lorWRecll... r '"
!2512S " 256~4 PROI.IOC , (27520) '"DPB30' " 8·bll!\l·DlrectIOr\.lIRetltver '"
825129 " ,"'. PRQI,l T 5 (27521) '"DP8JOB " 8·bll!\l·[)rectlOf\llRKtlVtr '"
!25 1JO 11 512x4

~~~?i 1?~~:!81) '"!2518~ 11 "''''' '"OPaJlO " Ot!.llUlthtdPtnphtf.llDrl'o'lr '" 0l,l'1518ON " 1024x8 PROUO C,{1l251SOj '"""" " OtIM U lt htd Ptr.phlr&l OrI'o'tf' '" OM 175111/11 " 1024d PRO'"T 5 \11 251111 '"MICROPROCESSOR MANUALS & DATA BOOKS 0l,l815114N 11 "''''' PRO'"0 C, tIl25184) '""' ·1110 UMft,l.inu.ll '''' 0l,l17S115111 11 "''''' PAC'" T 5 1825185) '"1,1-C0f 11102 UMfl,l.inu.ll ' ''' 0t.l81S190N " 2048x4 PRQt,l0 C 1!251901 19 9~

"' ·2650 Uwr ....inu.1 "D OMI 75191111 " lO4b 8 PflQI.I T5 (1l2S1911 19 9~

' D400 19112 II\lllOl:UBook (1405pg ) 1495 - - - - DATA ACOUISITION----
30001

:;~ ~~~ . fn~~~~~:"?~ ) '" DCIO l.IoslekOC/OCCotro-trt , +5VIO·9V '"30002 '" 1.IC3470P
~ : ~~/~s~~=~~~:7L~ ) ."3000' 191ZH.il l.one.ar Book(1 9~2P!l ) 11 95 I.ICI4Oa11 '"""" 1911 H.il TTlBoot (624pg ,) '" "'C1408l ' 11 I ·bot D/AConver1er (OAC08OIlCIII ) '"3000B 1911O N.1 Mttr'lOI)'D.1l.1Sock(464P!l.1 ." """"'" 20 '·botAl OCollrtrterll l SBI '"30011 1geOH.1 Uf'W ApploCl\lonl(73& P!l1 "" DACllB06 15 8-bolDlACOrtrtrltfl0 78% lin I '"30013

: lli fn'~n~=~~J2I pg I '" ADCOB09 2I'·botA/O COrtrtr1erll·Ctll,lu lbl ..,
""'10 '" AY·5-1011A40 3OK Baud Ua rt CTR11502) U S

$10.00 Minim um Order - U.S. Fund s Only Spec Sheets - JOe each
California Residant. Add 6 Y, '/o Sales Tax ~~E$T~ jX::~~~f~lr":[OG

~:~~~A:s.~<%;i;o~'t~~ySJa~~n;,~~~!ce PricesSubject to Change

J-a timl.m5; 'ei·'! 'c'·'·50.:we ~ ~21 "'":'!;'~:"f;~;':""'0-
13·=Ii.;t.]~Itg;.'1 ~~

1355 SHOREWAY ROAD, BELMONT, CA 94002
1/83 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

......... .. !'IM .. NdlI.C.
...lySlckltpwcNH

hrt NI. u P'tlu rrkI I'It1MI . · ' ''' 11 Pnu
SN7400N " .is 5N14nN " 29 S/Il141~

,. ss
5"1~lN " .ra 5N7473... " 3> SN74157N 11 .5O
5N7402N " " Sf!l7414N " J> 511I7416011I ,. 59
5H7403~ " 2> ~74 7~H "

., 511I1416111I " ..
5H7404frr " " 5H74715N ,. 3> 511I7416211I " ss
5N74tM " " 511I14 7911I " '" 5H14163111 " ..
5Nl4QV1 " .29 511I1480... " .. 5N14164111 " ss
51117~7N " 29 51111412N " 1,19 5N141MH " 59
5N741W1 " as SH14&3N ,. .. 51il 14166N " ..
5Nl-409~ " " 5N1485N " .ss 5'114161H " 2.19
5N1410111 " .zs 5H14116111 " 3> 511I7411011I " ' 29
511I141111I " .zs 511I1411911I ,.

'" 511114112N .. ."
5N1412"" " .3> 511174!X»1 " " 511174173~ " ss
511I7-413'1' " 3> 511I149111I " .ss 5N14114111 " ss
SH1414N " ... 511I749211I " .ss 5N7411~N " .ss
511I741611 " .es 511I749311I " " 5N14176N " ss
SN1417N " ." 511I749-4 11I " .ss 511I1411111I " .es
51117420N " .. 5N149~1II " .. 5H74119N " 1,49
51111421H " J> 5H1496N " .. 5H7418ON " ..
51111422H "

., 511I74 9111I " 2.7~ 5H741'l111 .. '"5Nl-42.3H " .ss 5H14100N .. '" 5H141S2111 " ..
511174~ " 29 511I1410411I " .. 511I14 11411I " '"51i174Wl " 29 511I7410511I " .. 5N14115-IC " '"5111 14l1fr1 " " S N74107N 14 ... 5H741iON ,. 59
SN74261il " .. S N7-410S1 N 11 .,. $H74191H " ss
SN74~ " ." 5N74116IC .. '" 511I1419211I " .es
5Nl-432H " .29 511I7412111I " " 5N741i3H " ..
5H7431Jrl " " 5N74122111 " .J> 5111741t4N " ..
5N7434'C " 29 SN14123111 " .. 5!47419S!4 ,. ..
SHI439N " .. 5N74 1 2~N " .., SH141i6N " ..
51(744l)1f " ... Sff14126111 "

.,
51117419~ " ..

511I744111 " ... 5N74132111 " .. 5111741~ .. 1.19
51i11442N ,. ., SffI4135N " .. 5N741991\1 .. 1.19
511I 144311 " " 5N74141111 ' 1& .. 511I7422111I ,. 1.19
511I744411I " " 511I7414211I " '" 5N142~tH " .79
5111744~IC " .. 5N141431• .. 2.95 5N14276111 " 195
5N7446H " .. 5N74144H " '" 5/117421911I " .79
5'17447/11 " ... 5H7414 ~1II " 59 5trf74213N " 1.49
5trf7441N " 59 5'17414711I " '" 5N74214111 " 29 5
511I 7450N " ... 5H74148111 " 1.19 5H7428SH " 2.95
511I 145111I " ... 5H74150111 " 1.19 511I7436511I " "5111 7453N " ... 511I7415111I " 59 511I74]6611 " J>
5111 7454N " ... 5N741~2 N " .. 5H74367111 " "5N 74~9A " ." 5N74153111 " .. 511174368H " ."5H7-460.IC " .. 5"l14154N " '" 5N7439QN " 1.49
511I 74700 " 29 5H741 ~1II ,. ." 511174393N " 1.49

74lSOO " ." 7415192 " .79
74lS0 1 " ." 7415193 " .79
74lS02 " " 74lS 92 " " 74lS 194 " 59
74l S03 " " 74159J " ." 14LS195 " 59
74l S04 " .29 14l S95 " 79 7415197 " 79
74lS05 " .29 741596 ,. .. 74LS221 " ..
74lS08 " .29 74l S101 " " 74lS240 " 1 09
74lS09 " 29 74lS109 ,. ." 74lS241 " '09
74lS 10 " 29 74l S112 ,. .39 74LS242 " ' 09
74lS11 " .J> 7415113 " " 74lS243 " 109
74lS12 " .3> 74l 511-4 " " 7415244 " ' 09
74lS13 " ." 7415122 " ... 74LS245 " 1.-49
74lS 14 " .. 7415123 ,. .79 14LS247 ,. 1 09
14l S15 " 3> 74L5 12~ " .. 74lS248 ,.

' 09
74lS20 " 29 74LSl26 " .. 74l524'il ,. 1 09
74lS21 " 29 7415132 " ... 74L5251 ,. ..
74LS22 " ... 74lS13,J " .. 74lS2!13 " ..
14LS26 " 29 74L5136 " " 74l Sl5 7 ,. ..
7-4LS27 " 29 741S13a ,. .. 741S2~

,. ..
741528 " 3> 74L51]9 " .. 1415260 " ..
74L530 " 29 l4L5151 ,. ... 74lS266 " 59
741532 " 3> 74L5153 ,. .. 7415273 " 1.4'il
74lS33 " " 14L5154 " " 1415219 " ..
7U S37 " J> 141515~ " ... 7U 5283 " ..
74lS3 8 " .3> l U5 15/) " ... 7415290 " ...
14LS~ " ,29 74lS157 " .. 7415293 " 79
741542 ,. ." 74151~ " .59 7415298 " ..
741547 " .7> 74lS 160 " .. 7415352 " 12 9
14l S4& " .7> 7<1l51 61 " ... 14lS353 " 1.29
74lS49 " .7> 7415162 " .. 7<1 l S365 " ..
74lS51 " " 74lS163 " .. 74l 53M " ..
74lS54 " " 7<1l5164 " .. 7<1L$387 " ...
74lS55 " 29 74lS165 ,. 1,19 1415358 ,. ...
7<1LS13 " " 7415168 ,. 1.19 14lS313 " '291<1lS14 " " 74lS 169 " 1.19 1<1lS314 " '2974lS75 " " 7<1 L511O " 1 <1 9 7<1l537~ " ..
1<1l576 " 39 14l S113 ,. .. "LS386 "

.,
14lSTa " " 1<1l51 1<1 ,. ... 1<1LS39J " 1,19
141583 ,.

" 14 L517~
,. .. 14lS3GG ,.

'"74lS85 " 59 74l SUJl .. 2.<19 14lS670 " 1 49
74lS86 " 39 14l5 lgo " .. 'llS9~ " 1.49
74LS9O " " 7<1l5191 " .. 'll597 " 149

14500 " 3>
74502 " .J>
"503 " J> 74512<1 " 29~

74"" "
., 745133 "

.,
74505 "

., 14513<1 " '""508 " 39 745135 " ..
7<1509 " " 745136 " 1.39
74510 " " 7<15138 " "7<15 11 " " 745139 " ..
74515 " " 7<1S 1<10 " "74520 " ." 145151 " "74S22 " J> 7451~3 " "7<1530 " .J> 745157 " "74532 "

., 745158 " ."74538 " .. 745160 " '"745.0 " 39 745174 " "74551 " " 7<15175 " ""... " 39 7451U ' " 1.49
74585 " " 745194 " 149
74574 " " 745195 " 149
74516 " " 745196 " 149
745112 ,.

" 7452"0 " '"745113 " " 745241 " '"145114 " " 1"5242 " 2"9

CA3010H " 11
CA3013H 2.15 11

CAJO'" '" •CA303," '" •CA3039H 13 5
CA3045N " "CA3059N ,.

'"
CO<COO " 29

C04098 '"Co<"" 1.19CD4001 ,. ... C04G40 11 79 C045(17 39C04OO1 ,. 29 C04041 " .79 CO<"" '"C04OO6 " ... C04G42 11 " C04510 "C04oo7 ,. .29 C04043 " ." C04~ll ..C04009 " ... C0404 ~ " " C04512 "C04010 11 39 C04046 11 .. C04514 1,79
C04011 " 29 C04G47 " .. C04515 179CD-4012 11 .15 COo4048 " 39 C045115 "C04013 " 39 CD4O<ti 11 ... C04511 "C04014 11 ." Co<"" " " C04~19 .39
CD-4015 11 ... ClM051 " 79 C04520 79en C040115 " " COo4052 11 .79 C04~26 1.19

() C04017 11 .7> CO<"" " .79 C04528 1.19

Z
C00I 1I1 11 .79 Co<"" 11 '" COo4529 U9
C04019 11 ." '""'" " 7.95 C04543 ' 19

0 C04020 11 .7> CO<OEO 11 .. CD4>62 '"II:
Cl)4021 11 .79 CQ.4C6e " " CO<,.. '"C04022 11 79 C0406I " 39 CO< >&3 '"I- CD4023 " 29 CO<069 " 29 CD4,.. ..() CQ.4024 " 59 C004070 " " C04n3 1.19

W C04025 " " C04071 ,. 29 C04124 11 1.19
-I C04026 11 '" CD4072 " 29 t,lCl«09 1& 1395
W C04027 11 .,

C04073 ,. 29 t,lC14<110 11 13 9~

0 C04021 " .. C04Dl~
,. 29 t,lC14.11 " 11 95C...29 11 79 C04076 11 " "'C14<11 2 1& 1395

0 C04Q3O " " C04078 " .. t,lC14419 1& 7,95
C04034 " '" CD«lI' ,. ... I.ICI«33 U 1395« C04G35 11 .. C04082 ,. 29 I.IC 14~38 1& "'II: (1III . l lncatMg) C04093 " .. I,IC14!>41 " 119
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c»
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$1495
$149~

$1495
$1495
$14 9~

PRICE

$H 95
$1495

,$1-<4 95

, Single·Slded
• 77 Trac ks
• 4OO/800K Bytes

Capacity
• Industry Standard

0 . .....

EPROM MANUFACTURER

l,Io1oroll
Intt l
TI

AMD.t.lotorOla.Hahenal.lnlel.TI
Inlel,loIolorOU.HallOr"oIl.NEC.T1
1,I01oroll , TI ( +5.-12,+ 12)
Motoroll . TI
At.lD.Fllptsu.NEC.Hltachl.lnlel

t. • .

• 36cfm f ree air delivery
. 3.125" sQ. x 1.665" depth
• 10 yrs. cont. duty at 2Q·C
• 115V SO/60Hz

PWS2107U f~:I~II~ .... S 9 .9 5 ea .
· PWS2107F N_ • . . . . $ 14. 9 5 ea.

Muffin·style Fan
• l 05cfm free air delivery
• 4.68" sQ. x 1.50" depth.
·10 yrs. cont. dut y at 20·C
• Impedance protected . ambients to 70·C
• 115V 5Of60Hz 14W Wt. 17 oz.

• MU2A1·U ~~r~u:t4l 5 9. 9 5 ea.
MU2A·1N "_ $14.95•• .

EPROM
2708
27t6 .It.lS2~16

TI,I52715
TI,ISU32
2732
MCt.l5876ol .
t.lCI,l68l754
27"
T t.l 52~

UV·EPROM Eraser

Jt.l54B
Jt.l64C

JM'"
Jt.ll6A
Jt.l16B
Jt.l32A
Jt.l32B
Jt.l6olA

. • . , •.. $54.95

2708.2716.2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES

Self ·Contalned - R~uiru No Addit iona l Systems for Operation

TRS-80 Color 32K Dr 64K Conversion Kit

11 Chip - 37 Minutes'

Ern es 2708. 2716, 2732,.2764. 2516, 2532, 2564. Ern es up 101 chips
wi thin 51 mlnUIU (1 chip In 37 minut ll). Mllnl.lns con sl ant exposure
di st ance of one Inch. Specl. 1conductive foam lin er eliminates sta Uc
bu ild-up . Bullt ·in sa fety lock to prevent UV exposure. Complct _ only
9.00· x 3.70· x 2.60". Compl ete wit h holding tr. y for 8 chip s.

UVS·11EL Replacement Bulb ' 16.95

DE·4 UV·EPROM Eraser $79.95
Sprite·style Fan

Perte<:
Compu1er

CD<!>.

EPROM JU M PER MODULES TMJE664's JUI,lPER I,lOOUl E ( Pt~~·

: ~:"E~R~~ I~a=!~g~nr~~~:o~~:~~e~~o~~ r::IP~~~~~p~~s 10
Port
Nc.

JE665 RS232C INTE RFACE OPTION - T~eJE 66~ RS232CInttrlxe
Opl'llll rmplflnl nls computer acu ss10lheJE664'SRAI,l. SMI1plesoftware .,.,nlten ln
BASIC proo.l(le(Ilor TRS·80· eeeerI. lml II Compytel . ~yd rate 9600 Word
Lgln,Bbols ·0<k!p,1111y.Stopbol S 2. OplOOn1Il,l,be atl<lpted10 OIllertorn pulers

JE664·ARS EPRO.~ IJ"" Opl.' $1195.00
Msem/)!ed and Tesled(InC!udu Jl,lt6A LlOdllie l

~rn~I:~~:~I:~:~~p.yR~~S;rd?~~~~~~~rJ s~~;~~a~~J~d~~~:
density. Transfer rate: :l5OK crtsrsec. single densit y; ~K bits/soc .
doubl e den sit y. The FOD1Q1).S Is deSigned to \IIlorlc;With the single·
sided ectt so<:tore<:l. IBM DIskett e I, or eq . di sk cartridge . Hard·
sectored optio n available . Power: 115!230VAC fI 5O-OOHz. + 24VOC
41 1.7 amps max ., + 5VOC 0 1.2 amps max. Unit ascrcturec above
(doc s not Inc lude case, power supply. or cab lcs). Size; 8,55"W x 14 ~L
x 4,5"H, Weighs 121bs. Incl. a&.pg, manu al.
Part No. Price

FDDl oo·8 Buy 1 for. . .. . . .$269.95 each
FDDloo·8 Buy 2 for . . . .$259.95 each
FOOIOO·8 Buy 10 for. .$249.95 each

~7~~:S' ~W::~~~~ · Cao~p~~~~t~~~or:~:l~:~~r~~~:~d~n~U.III~r:~~:
into RAM by t lyhNrd • ClllllOOs dab In RAM IIy klybNrd • LNds ftAM f~m In
EPROM· Comparn EPROMs IOftontl nt dltftr. ncu • CDplI$ [I'flOMs • PowtrIn-

!i!t: 115VAC. 60Hz, ... 10Wpowtr CO nlWmptiDn • [nctosul'I: Co!or-toordiNtl d,
trtbn panels w/", oldld mK I\a hrDW" Ind pilCu • SIzI: 1 5-5/I ~L x 1:r;."0 x

3 ~H . WI.: 5:r;.lbs .

JE664 ·A EPROM Progr.mmer $995 .00
M~b1ed & teaee I Int lu<lu JMt6A IoIOdu~ 1

TRS·80 to 16K, 32K, or 48K
··Modell;' From 4Kto 16KRequire. (1) One Kn

Modei 3 = From 4K10 48KRequires (3) ThreeKII.
Color = From 4K10 16KRequire. (1) One KII

··M ldI!1 Iqulpptd willi Expanslofl lmd up 10UK Two 01 Rlq lflrld
-0Ill U:RlQltlrtdfor NcIl1 6Kol[xpa nt lon_

TRS·16K3 ·200n. for Color & Model II I .. , . . .. $12.95
TRS·16K4 ·250n. for Model i. .. . .. $10.95

Custom
Cablesl

1 $ 3.29
10 28.79

CTY PRICE

4f .,t lDB2!>!'

4f Nt lD B2!)S

4 tNt 2D8:i'~

4 tNt 1 DB25PI\ 08255

41 " l 2DB:i'5S

".."" I"' ~ ' r \ ,.3091411224 ~o _ 2. ~ 6.19
91041)2 )0 ~o ,.. _ )~ - 5.89
tH1J6 1Z ~o __ ..-.I l r 9.49
92~ 1 )414 ~o _1:0'....... 2~ - 10.29
92.1)6)0 ~O _~_ )6 ' 10.95

STANDARD DB25 SERIESCABLES

PlrtNo. CCle LMlgth COlIMCtOO'S

DB25P4
DB2!jS.4

DB25P4 P
DB25f1'4 S

DB 2SS 4S

r.jo w ~ou Un ood« DB]!'.P 00 S con ..-et o" Wltil t rw
CIIb lf I'lfCftUry to t,t YOUr ~pIoCll t'o<l _ Chocu flom
our tt .., c1Ird Illt ' l bIt ,n 4 tOQt 1""9f'" Calltcday.

STANDARDCABLES

."' ,
OoMO Z

''''''D.Io4ll'~O

DJ40 2M1
D.MO J oW

~~Ie ~!~ R~~s~or~~~:~l t;;;; a~~N¥I~~st~ ~1~d~
eo Into three compartments measuring 1 ~ x 4. 15~ x
.5 - deep· Three vert ica l allCl three hOrlzon1al

g:;~?2. ~r:;~us~~: ;9t!cxar3 "d~ ~l _i~~~ti~~t ~?~dg:

LSI BIG BUG BOXTM
Please spec ify colo r code: (B) Blu e. tR) Red . (W)
wmt e. (Y) Yell ow
PART NOJCO lOR CODE
BlX·OO1·( ) ..
Bl X.Q1o-( ) •••

ANTI-STATIC
BLX-001 ( )AS .. . . .. . . . .. . . . . . . 1 $ 4.29
BLX 011).( lAS 10 37.89

BACK PACKTM - Sel f·adheslve label s for the
back of ICs • secwe exact int ernal logiC in relall on

~~~~r1:i~~a~~~I~I: E~g~~~f:ac~:~6r(8.c~~~Ti.

~:b :: al~b~~m /;~ ·T~Ot~tdCkti:osCIU~t: • ...:::.:::-..::.:::=--...:;--------,;;,,:,;:.;;;-1
• Mic roprocessor package contains 744 labels ••
Pl rt No. Desc ript ion Price
BPT·On TTL •• ..••. .•••• .• •.••. . •.•. $7.95
BPC·012 CMOS . . . • •.. • • .8.95
BPM·012 Combo . . . • . . .• 14.95
BPU·012 Mic roproce ssor .. • • .. • • • • . •. • .9.95

$1.19
2.05
2.35
2.95
3.19
3.49
1.89
2.19
2.59
2.95
3."
3.59
2.69
3.151
3.59
4.49
4,95
5.39

BUG BOX™
STORAGE
SYSTEMS

BUG CAGElm (B GC-001 ·~) wit h Bug Boxes

P1lWERSUPPLY Adju.l.ble Swnching 4·24VOC to 5 Amp.
Adl 4·24VDC: 5VDC 0 5A. fiVDC0 4..IA. lIVDC0 4.1A, 12VDC0 3_3A. 1 IV~Cft 1. !IA . 24VOC
ri~~Y~~aJ.'';:-~f~~b~~Pvt: 115VAC5D/fiOHz. DltIput millionl wIIlrin 20mV. 1 _Z5~l x

JE224Kn . . . . . . . . . . . . . , .$79.95 each
JE224A "'sumhltd & TnllHl . . . . . . • • • . • . • • • . . • . $99.95 each

POWER SUPPLY+5VDC @1 AMPREGULATED r,."ucflon Tech

~~:~ +1t~~~Ct::d'.Ab~~O ,~~~~rl~;utxV~:~cz~~~: ~~~~IIcDk1t:-:C.':~~ltdmd
PartNo. PS511 94 .. .$19.95"'h
POWER SUPPLY +5VDC@1 AMPREGULATED S Industtin
9~tf ut +SYDC ft 1 l':f~ • 36-42VDC IdJ.~1IIA or lin . JOYA~ ( IIDI.~O 1.5 IlIIp. l/lput115YAC
On/~;~tr.k~.~:~ x fU~'D ~11(3_"1;.H ..:.JHt,~ ~1't.~r::·I~Ici~~~Oftd . 114$;, pow. cord.

PartNo.PS4070 $24.95"'h
P1lWER SUPPLY+5VOC @3AMPREGULATEO O,lImn

~~N~~.5:1~~~·~~~~:'i ~~~~.s:~ :~~g~lIz~/I~II·grn:Jrt~~. ttl~~~mJZ~~~I~~:b~..;r~
4Yt" L x 2·7J1IS"H ·wt. Zlb s,D.llsl'Ittt ltKludtd,
Part No.OPS·1. . . .. .. $29.95 "'h
MULTI·VOLTAGE P1lWER SUPPLY +5,+12.-12V OC REGULATED
InplIt 105-1%5YAC. .f7·6JHl llOS· 2SOYAC, 47-UH1. OI1lPI/I: .SVDC0 Z l "'pS Adj.. SYOC 0
SOmA Flxt d. • 1tYDCO 1 I mp Adj., - 12VC) 21 mp adj, O\'trYOlU;t prDtKtloll. Sill; 12Yt"l x
4·71S" Wx314" 0. D.lllh.., Imll/d'd.
PartNo,RA0250 $39.95 "'h

MICROSWITCH 69·KEY KEYeOARO
Dab EntryKlyhllard . EfKodl d Outpll!: I· hit Pm llllEBC DIC. SwltctliRlI: Hal EnlCl. 24·p1fl Edlll
C. rd CIlIIMdtDn .C ll'lplltl w/ Pln ConnlCtlcln. Cln l n llybt mocllfitd1. ASClI clllll .
P.rt No, KB69S012·2 (Fil.lnto OTE-20Enclo.ure) $19.95each
MICROSWITCH 85·KEY KEyeOARO

P1lWER SUPPLY +5VOC @ 7.5 AMP, 12VOC@ 1,5 AMP SWITCHING

~':tI1W/Y2~Y~·I~O~P~~::o'~~~~:~~~ ~i~J :Irli~lp~ ~: /~~~~~ ~~~~ .~:~
13 "' ''Ox3 ~· ·H .Wt Ilbl .
P.rt No. PS94VO $49.95each
P1lWERSUPPLY 4·Ch. nnel Swllching Power Supply
MIU09lOC.Uor. mlM-tOlllpwttr . ltrll'liMI, mediCll.qlt lpmerriInd prottU Ulntrollp~tIon l , tn-
pllt: to·13OVAC 47-440Hz. Olllpllt: +5YOC " 5.\ . ·5YOC0 1A; +llYOC 0 1 ·llYDC. 1A.
UM rla ,: :lO.2%.Rlppll : 30mVp·p.lNdrtg .: :l1 %.OYtrcwrllrrlprolKtlon dJ: 5YlIllltlovl·
puU 10%. &·311"lx 1-1I1"'Wx 4·1 5/1&~H . wt. 1¥r Ibs,
Part No. FCS·604A " .. $69.95eaeh

:~,:~~~~~:.o~:~ ~d~~~d!:r;::~~Oflwr:~~:~~:fn~ r=~n:,5V OC . Main Klyblllrd

Part No,85S018·1.. . . .... .... $29,95e.c h

I _ l r
I _ 2. ·
I" _ ~11-

I .. _ bl.. _ 12'
1" _ .. _ 2."
1" _ _ 36"

III _ 12"

Iii 24"
Iii _ )$-
'Ii -.- """ lZ '" N "

1' ~_)l\-

14 _ 1 1~

24 _ 2" ~

24 _ )l\~

24 _ Ill. . ..... 1r
24 _tJle"'" N~

'" '-_)4~

JUMPER AND CABLE ASSEMBLIESCustom
JU1Tlf»rsl

STANDARD DIP JUMPERS

$10.00 Minimum Order - U.S. Funds Only Spec Sheet. - JOe each
Cali'ornla Residents Add 6V, % Sale. Tax ~~~$119~ j~~~~~fgrltAU[OG

~:~~~~A:s.:.d~;r;O~~~~y$J~~~n;/~~~rce Prices Subject to Change

Jameco
lll

2;'~::;;~~/'"".,
~~

1355 SHOREWAY ROAD, BELMONT, CA 94002 . ..._ -
1/83 PHONE ORDERS WELCOME -- (415) 592·8097 Te/ex: 176043

.. $4.95

Outp ut Price
12VAC 250mA . • • • •• • • • • • . $Hl5
12VAC SOOmA • • .•• . . . •• ~ . $4. ~5

12VAC 1 amp $5.~5
9.2VAC2.5amp • .•• .• .• ..• . $3.95
8VeC 400mA .• .••• .•• •• .•. $1.95
5,9 ,12VDC 300mA • . .•.• . ... $8.95
9.5VDC 275mA •• .• . .. .• . .•. $2.95
9VOC 500mA $3.95
12VDC 300mA •• .•.••.•. ••. $2.95
9VAC 200mA ••.••. .•••...•$3.25

JOYSTICKS
JS-5K ~~p~~np~[s $ 5 .25

JS.l00K }~~~ ~~~ar .

JS·150K }~~:r ~~~ar .. $4.75

Wall Transformers
AC and DC Types

In put
117V/60HI
117VI60HI
117VI80HI
117VI60HI
12QVI60HI
120V/60Hz
117VI60Hz
120VI60HI
120VJ60HI
117Vf60HI

Part No.

AC250 (Plclu r.c!)

AC 250 (above)
ACeoo
AC1000
AC0004
DC BOO
DC6912
DC5490
DC'"
eC1200
DV0200

• Lightweight Headphones
• Cr02/Me ta l/N ormal

Tape Selec tor
• Antl·Ro ll lng Mechan ism

JVC.40 40K (2) VideoCon·
JS·5K (Pletur.c!) troller In Case . . • . • • . $4.95

JS KNOB Knob lo r JS5K.l00K,150K $.99 ea.
JVC KNOB Knob 'or JVC·40 $.99 ea.

TV GAME SWITCH
....:=_-=1::::-:::'. Swit ch es TV to video ga me

~ o r comp ute r o pe rat ion .
Used on Ata rL

TGS·1 . . . $2.95 ea.

UTIC

Mini Stereo
AM/FM
Receiver

WITH HEADPHONES
For JogglrS, Cyc lists.

Skat ers & Sports EYents

FEATURES: lightweight hoadPhones.leftlrlght balance contro l. Full
fidelity stereo sound. Additional blac k soft carryin g case allCl
shoulder strap. Belt clip (hands free). Oper at es on 3 AA cell eat tenes
(not rncr. . sec be low). Compact size: 3-118~H x4·7IS·l x1'0. WI. 6 0z.

Model 2830 $29.95
AM3·3 AA Alka line Batteries 31$2.95

u
JOYSTICKS PADDLES

JSA (2). , .$6.95/pair JSP (2) , , .$4.95/pair

Mostek DCIDC Converter
+5 VOLTS TO·9 VOLTS

Inpu t: + 5V. Outp ut: ·9V (regulated) 0 JOmA.
Prin ted circui t mounting. Spec ific ation s Incl.

DC10 .. , . ,. , . . $2.95 ea. Dr 2/$4 ,95

Computer Keyboard Enclosure
. " OTE" BI¥l~ Desk·Top Enclosures

arednlgned lor u sy modifa·
bon. HtgnSlrtngllle(lOXy'rTlOIOed

~'\\ SIId~=~~~U~'
..~"'~hic:;~J::~or~~ '~...< toilX) lcr best paorl/aafle$lOn alter mod,Y':bon

~ \: VM!edtop & bottompwIs torcooIlng tthc,,",y

\ DTE·20 Panelwklth2Q· . • . .. .$34.95
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these electronic kits in
Kit Centers throughout the

U.S .A, ~

Digital~
Slot Machine

----------------------

$l.CC
COUPON

Good fo, $1.00 OFF
on any PPG Kit

at your participating
electronic stores.

(One coupon percustomer)
Good until January 31 , 1983.

~SEE~

Handbook/Catalog
32 pages with 47 exciting ,

low cost electronic projects!

Combo-Lock

~ .~
~ ~

Illll ",,", II Ole. 1-12n ·.,.11 CtItr Orvl ~

Illl1Slllllll llljklk 144 T.V Jatr'M'l'Ief
III Spit, W" Gil'" M6 12-'fOl1 SlrMlt Stick
!OoI M,II I OIlKlor ~ W1IMperAlIfm
Illl!I loglc l'r1bt ~ Ctlftbuu tiotl lMlllAllrm COII tttl

!06 BIlrglj r AlIrm ~ Eltctronc Tltlni$

!OIl OlClsilt\ Maktf ~ OlglliI RIIIlIlt'

kl9 LED P'ltIdvlum Mllf Ol1OllM ll60 5-24 Vell Rtg ulj lltCl l"Iwtr Supply
111 OlMl blt OKiSlOllM,m 161 BiGSouftd P,"I bIt Orgln
111 Slf' ''' 0" ,111101' 862 FiliI... ,." M.tor SPHd COIIlltl
114 1ItbeI 1 ~1IIker 166 Digilll SItt MKlW IIt
116 MIIII-wink 868 Oigolll OIU
111 FIS ~ Cl ntf 110 N,tvt Tnllf
I2O $lllftwrllr Ugllts 17ft ~igII D I9I I11 C ltc k

121 Cllris""'s T,... S1I DigrtII Blrd
L"2Dnt CU ,,_ CIIor O'1l '" M0 12-'1111. 2-Jft19 l1ttg IlIIlK ,"""tr Slltl9ty
&2. ....tlmllic Si,... 8S2 MtlSItIl Htrn
126 FllU l u M-1 SlUlld M inted C_ Of9111 , t -dlMllltl
m '" VIIIr- hpply IlI6 Alldit Allljl/ inttrttm
8Xl MIfIti-pI"... "- Supply &asLrbrl tialllTtnntlllor
IJ.f C"' 0'1l1ll ).c", ,, 1IItl . 1~ m S~nIl'li Ili T"ltr

IJ5 :ktlInMl. 4-<OII1rtl CtIrtr 0'11 " 891 Tel. ptltM Held lin..
1040 VIl1IbIt Snbt utltt 19' Mllsor GI lI!StHd G.lltnttr

~ Also a:;~~::
PPG's Basic

Electronics Course

ELECTRONICS CO.,INC.

Call your
local electronic store

or send for your

FREE

·..3 "1D)·..."... "·".. .,.......
10/,um
'tiD)

.10
"'100·.., ..." ....
'".10.. .,
. 10.. ~

14lS1I7 - WI
7oll.S221 - J!>
J.4LS2«l - 50
1415241 - 50
14l5)42 - 1 20

J4lSJolJ - 120

14lS244 - 10
14lS241S - 1 50
14l S)tl _ 1'5

141S14l :- 110
7oll.S251 - ell

7oll.S253 - III
1415257 - III
J4lS251 - ..
)4LS%18 _ 1 «1

J4l.S3!ll5 - .111
7oll.sn3 - l1S
74l,.SZ1S - •
74l,.$3Ill - 18:l

J4l $213 - 15
14l S230 - 7!>.....,., - "
~- I.D)

J4lSJXI - 1:.00
J4l SJlll5 - 111
74l,.SJell - 111
,..SX1 - 61
1-4lSJlll - 58
14lSJ7l - 1 25
14lUl-4 -12S
l <1lSJ17 _ 1 2S

J4lSJ8l5 - 16
J4l S») - l .lO
14lSl83 - lX1
14l S3Ol - l!()

'104l.S<<70 - 1 (10

104l$8I2 - 300
I l lSI1 _ 1.10
11l S91 - 1 )Cl
IT26 - 1 25

om - "

1<I' C'I _ ~

1oIJ _ ~

CAM 1 l'S
......, J,G l ID

- -~
- -~Ltolla 1l'S,- .
u.JO" I."""" ,.
<ADO ~

AClVOOl.D_.t'>
c.u>«l IOO

~ ~ :
~_I!!rO:: ;~

746 12 - 60
74163 - 00
74 164 - 50
741 66 - 60
74 1~ - .70
741 70 - 1 60
741n - .7S
7417 4 - .66
7417S - .60
74171- .75
74 180 - 1.9\)
74 t 12 - 45
74190 - .70
7419 1 - .75
741 93 - .79
74194 - 85
74195 - .45
74196 - .75
7422 1 - 1.00
704273 - 85
70U79- 60
7<1298 - 66
74366 - 66
7-43G7 - 56
7<4390 - .90
75324 - 1.7S
7S325- 1.50
7!)4:92 - 1 05
9601 - .75
9602 - .75

DSOOMH - UjO

12V DC RfLA YS
TTL SIZE

S.P.l200ohm coil...
D.P. Gohm coil

1.25

l M~ $ 75
).&OT5 6 lJ ~ 12

I!> 18or24V $ 85
l AS 1412 · 12V1A Sl95

LI'lfII l CO,....
W.l l ~

l llQ7J _ 1 1D
WJIll - •
l...m _1O
L"'OIJ 1 10
l ..... - •
L~ ~l~

l\olJtJ - l00
l _ _ )01

l _ _ •
_ _ 2 ~.. .
'" ..
g -~,...
J11( H (0

~IC _ »

74n - 30
7473 - .35
7474 - .32
74~ _ ~

741'6 - 35

"'" ..7483 .50,.... ee
748lS - ~

7489 - UO
7430 - 36
701S1 _ 415
7432 - otS
7493 - .36
70494 - eo
7495 - ' 55
7496 - .eo
74 107 - .30
74116 - t .f:(I
74 12 1 - .29
74122 - .39
74123 - .Q
7412(1- .-45
741045 - .60
741.(8 - 1.10
74 150 - 1.10
74 151 - .50
741fl3 - .40
751504 - 1.10
74155 - .50
74157 - .50
74160 - .85
741151 - 66

11 '104l.S107- :J5
20 '104l.S101- 35
23 J4l S112 - .3lI
23 74l Sll l - 46

.23 14l SII. - !ill

.23 14l S 123 - 8:l
23 1415124 _ 1 25

25 1415125 - 4li
23 14lS 12& - 4li
25 14lS 132 - !ill
25 1otlSl 35 - 4li
4li 741S1:J7 - t5
40 14lS138 - !O
:J6 14l S1J1 - 52
%J 14l S1S1 - 31
25 14l S1Sl - 40
25 14lS1!6 - 8:l
l6 74lS1515 - .,
2l """'S I51 - ..
4li 74LS151 _ '"
12 J41..SI«I - 70
n 14lS1111_ 70
XI 14lSICl _ .,

lO J4l S1153 _ 115
40 74LSIM _ 111
.... 74LSl115 _ 8:l

115 J4lS1eli ~ 10
12 J.4LS1111 _ I J!>
2S J.4LSl 70 _ 1 50

35 'ULSl71 - 70
J6 J.4LS114 _ 4li
35 14l S 17!> _ 40

4& 144..5 111 _ 195
8Il 144..5150 ~ 10
111 144..5191 _ 10
40 141S IS2 _ 115
39 74LS1~ _ 115
50 74LS194 _ .J!>
!O J4l S196 _ 5(1

10 14l S19l5 _ WI

2!4.S2'5Jll - I 50
~-1 5O

TRANSISTOR SPECIA LS
2I\I1X11"""" Cil TOS
~~"Gf 10S

l'O ' '' GlJ)1. ~"Gf T0 3

T"'11 S !O TII"I4&
2JolSm."~SWITCH!I'tQ"OWl1II

...IIF«DlC llfTItAASrsTOllk.....
2N3712". S. TO)
~"".I"50TO)

t . 2966"""" S.
~"''''' SoTO lI
2JQ907"""I"SoTO II
~"''''''SoTo-)

2H3l104"'I"'" SlTOSl
2'0806""'1"50 TO 220
~1OJ"""" S. T0l2O
111")18"'..... $010 220
n,.m "",,. SoTO 220
11")4 1""' '' SI
1P 121""""SoUM
t' Pl . l .. .....S01ll1,..,,-
.U1O> •

TTL IC SERIES

REGULATORS
l Ml1TT •. $1.00
7Bl..D5 , 781 12 • .40
41940 $ .95
723 . ' .50
33rr5. 12. 150t 2( $ .90
78M05 $ .35

" en "ltCU _ 1 DO
14C71 _ •
14C74 _ so
1.-c71 - 10
7..c. _ 1 40
74C11i - J!I
74Cto to
74C&J _ 1 21
74C 1S4 - l SlS
7.Cll7 _ 1 J5
74CllO - 1211
74C1. , _ 1 1$
74C113 _ 11 5
74Cln _ l'S
7.en . _ 115
74C171 - 11'
70lClil _ 130
74Q01 _ It
74C102 _ 70

~:g~~ - 1;

74S157 1.25
745 158 1.25
745 169 1.75
745 174 1.40
745175 1.40
745 194 1.10'
745240 1.00
745257 1.30
745258 1.30
745260 1.50
745280 1.50
74S373 2.25

.... .. $ 7.96
4.00

19.96

ROM 's

DIP SW ITCHES

TRIAC's
PRY lA l OA 25A

100 .35 .00 1.56
200 .50 .8:1 2.10
400 .70 1.00 3_10

(0) 1.00 1.20 4.30

CTS 200. 4 POSITIO"l I 2~

CTS ]Of) 7 1PO SlTIO"- : 40

C1S]Q& 8 8 POS ITlO'" 1 so
CTS 106 10 10 POS ITION 1 ~

2732
2716·
MC8764C .

CRT Con tr oll ers
TMSOO27NL .. • .. $ 9.96
6845 13.96
8275 ~ 16.95

1 - "U f 1 10
2060 _ O"O T ~ l!O
YJ9 - ,. T C ( loIT£ JlO H$11OS

74S SERIES
·7 457 4 .7'0
74585 1.25
74586 .60
J4S89 1.90
7~1 12 .85
745133 .50
745 135 1.10
745 138 1.25
7451 39 1.10
745 140 1.7'0
745 151 1.25
745153 1.10

SPECIALS

CIMOS=: ;:
"" ":: : '5..., - ....., - ..- ..:: : :=: 5.., "=-:- "=-:=-:"" - "

SCR's
1.5A 6A 35A l 1QA

74500 .30
74802 .30
74S03 .30
74504 .40
74505 .45
74508 • .40
745 10 .30
7451 1 .35
74S 15 .40
74520 .40
74530 .40
74532 .40

NO.30 W IRE

WRAP WIRE

.SINGLE ST RAN D

100 ' . . .$1.40

.5V at 800ma SOLAR CELLS .
3 " diameter $4,35

CPU 's
6BX1 $6.00
8:BlA 2.75
7IDA . 3.75
600XlLB. 00.00

FLATRIBBON CABLE
GRA Y, 28 gauge

26 conductor .. .60/ft 4Oconductor . .90/ft
50 conductor . . . .. 1.00

DISC Controllers
1m 16.50

~: " " " " " '. ,~ ~ ."__------,.-----e
1795 . .. .. 46.00
1797 ... 46.00
D766C . 25.00

74LS SERIES 10% OFF
SPECIALS GOOD THRU JAN, 1983

7 SEGMENT DISPLAYS
FSC80244 digit Ol ·707 C.A .. 3 # .. $ .75
C.C. a "display $5.95 ' FNOS1Q.S""CA .. $1.95
FN0 359 $ .75 FNOOO3.a ""CC . $1.95
FN0503 C.C. .5 "" .. $ .85 MAN 54C.C.G reen . $ .75
DL·704 .3 " C.C. . . . $ .85 MAN 82 C.A . Yell ow $ .75

TOGGLE SWITCHES

=::- - ..:: : ~- - "::; - ~
01011 _ •
4014 _ 70
olI011 _ •

: l; : :::
"0 1' _ 10

:: - :
4OZ1 - •.., - ":: - ~
«IX - :
.." - ..

40:1 .00 .70 2.00 12.00
OOJ 1.00 3.00 15.00

100 .30 .40 1.40
200 .40 .50 1.00 9.00

18.<XXl
18.432
2O.lXXl

6.144
8.000

10.000

20 PIN .30
24PIN .35
28 PIN .40
40PIN .60

4 .000
5.000
• .000

. DIP SOC KETS

7 WATT LD 65 LASER
DIODE(lR) SS.95

RS232
CONNECTORS

D B 25P mal e .. . $2 .75

D B 25S fe male .75

HOODS 1.25

, ' 16'" thick w ith 1/10 '" spacing

4 \', " x 6 Y," . . . . . $ 1 .9 5

CRYSTALS - 2.95 ea.

SPIN .17
14PIN .20
16 PIN .22
1SPIN .25

' .000
2.000
3.000
3.579

2N38 20 P FEr . .. $ .45
2N5457 N FET. .. .. .. $ .45
2N264 6 UJT . .. . . . . . .. . . . $ .45
ER900 TRIGGER DIODES. .. • • 4/$1 .00
2N 6028 PROG. UJT .. . .. $ .65

25 wanInfra Red Pulse ISG 2006 equ iv.l
Laser D~ (Spec sheet included) $24.95

14PIN HEAD ERS . . . . .3 / $1.00
24 PIN HEADERS .75
40 PIN HEADE RS . . l.1 0
50 PIN EDGEBOARD CONN. 3.95
26 PIN EDGEBOA RD CONN . . . 2.50
50 PIN RIGH T ANGLE CONN . . . • . . 3.95
20 PIN RIGH T AN GLE CON N . • . . • . 2.25

CPU 'S & SUPPORT CHIPS

...,. - n, .,,, - '"..... - '" "" - """'0""" - ." "" .""'" - It ... "'" .".m - '" C57lAM9611l - '"".. ,S> """ - l~OO",. - ,.. ... - ..,
"" ", _e>u ,~

• ...MSJ07 ." _.>0 _ lU6
.". - n. 28:14'10 - '""'" - ' " zecrc ... - ,~

"'. - ... ""_... ...
"" - .... ~ - ""
"" - scc. - - 1) \16

RAM 's .... - reo... - ,..
11LtQ3 - "... m - '" ROM's:U01·t - '"211'A l - '" "" - ,..
21104L3 - ree 1115.901 - '"21.'3 - '" "" - ...
r..... - '" "" '".,- '" "'u, _ " 116
1,11'<1027 3 ree "'" ,..
TM~l - '" CSll~ - eeo
1ott:;«J:l6-11 '" .,,,,, '"411. 2 - H I> """ - '". , 1.6-3 - i a """ - '"4116- 15 - 15116 -, - aee
StOl E - '" ...,,,..e - '"".... - "' 1l!45 f7l'1'lII8AJ t a
111&-3 - ,,,.

""" - n,
04 14164.21 - ." ,..", '"
INT ERFA CE SHIFT
& DRIVERS REGISTERS
".. - .. "'''1«12 - U5 ..... - .. ....Ml'CO n •." - '" Mloll 404 - , u s

'"" - '" M~11 ' ".1l1 - '" .""" '""'" - '" .""" - ' "... - ,., ......, - ' ""'" - ace ...... '".."" - ." "'..... - '"-""'" - '"
UART's

TRIl1028 - ,,, -.. - ...
'TICB - ,,, C0M20 11 - '"

IN4148 I1N91 4 1 15 /1 .00

l8~~ R:RI~ ~I"~IEI~~ ":::::::::::: Hll '
~ r::~ ~:R ~ ~ ~~ : ; : : : : : : : : : : : : : : : ~
10 P1N Rl 8 N l N N .•••• ••••••••••• 1 !lO

PRINTeD C IRCU IT BOARD

. ~ . 6 ·DOU Bl E SID ED EPO XY BOA RD ",. - THICK ..
S60.. . 5 1' 2 60 .

DISC CAPACITORS
. 1UF 16V 10 / $1.00 1001$8 00
.OlU F 35V 16 /$ 100 100/ $5 00

TANTALUM CAPACITORS
.22U F 35V 5/$ 1.00 10lJF2OV _ $ 40
.47UF 35V. 5 /$ 1.00 22U F lOV _ $ :30
.68UF 35V 5/$ 1.00 15UF 16V 3/$1.00
tUF20V 5/ $1.00 JOUF6V 5/$1 .00
2.2UF20 V 5/ $1.00 33UF1OV $ .040
3.3UF lOV 4J$1.00 47UF lOV $ .85
4.7UF 35V 4 / $1.00 68U F 10V $1 00
6.8UF 35V 3/ $1.00 120UF 6V $ :75

200 UF lOV $1.75

I
EPOXY GLASS VECTOR BOARD

HRM S FOB CAMBRIOG[ . M"SS SH.O CHECI(
0 '1 MONEY ORDER MII\II'-1UM t UEPHOI\IE .
C O D PURCHASE ORDER OR O."RGE s20 00
MI~IMUM ... " .... ORDER $0; 00

(J)
o
Zo
a:
t­
O
W
...J
W

6
Ci«a:

POSTAGE A DD 10% FOR ORDERS UNDER $25 .00
RA TES A DO 5% FOR ORDERS BETWEEN $25.00 AND $50.00

ADD 3% FOR O RDERS AB OVE $50 .00

~
SOLID STATE SALES
P.o. BOX 740

, SOMERVILLE, MASS. 02143

SH.D s 25 FOR OUR CAT" lOG
FEATURING TRANS ISTORS &
JlECTlFlf RS 145 HA M PS HIRE
ST CAM BRIDG E. MAS S 021.

TEL (617) 547-7053
WE SHIP OVER 95%

OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
FOR ORDERS ONLY

----------------------
Allow 2 weeks for delivery of your FREE

PPG Handbook/Catalog .

PPG ELECTRONICS CO" INC.
791 RED ROC K ROAD

ST. GEORGE, UTAH 84770
1-801~28-3627
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MAKE RADIO SHACK YOUR PARTS PLACETM

....
CD
co
W

c....»z
c
}>
JJ
-<

129

Pkg.
of 2

11 95

349 Each

Keeps radio fre­
quency interference
from being con­
ducted into sensitive
equipment from
power line or into
line from equipment.
5A at 120VAC, 4A at
250VAC.
273-100 ... .. 11.95

With
Data

9116 X 2 5 / 3 2 X SI s "

Pkg.
of 2

199

IAJ

Electret Mike
Omnidirect ion al.
PC mount. 20 Hz to
15 kHz response.
Requires 2-10VOC,
just 1 mA max. cur­
rent drain. 9.4 mm

119 dia. 6.6 mm high .
270-090 1.19

[AJ Neons. One red, one green.
Built-in resistors for 120VAC use.
Mount instantly in 7/,." holes.
272-709 Pkg . of 2/1 .99
[§] 12V Snap·lns. One amber, one
blue for for '/2" holes. Long 4"
leads. 272-335 . . . . . Pkg. of 2/1.89

Great Low Prices on
Sna -In Panel Lamps

Micro 5V Relay
Actual Size! 249

Just "132 X
3/Bx ' /4" ! SPOT
contacts : 1 amp
at 125VAC. 55­
ohm, 90 mA coil.
.100" centers.
275-240 . . . 2.49

Miniature SPOT Relays

MOV Spike Protector

159

For limited-space projects
that require switching up to
3 amps at 125VAC. Excel­
lent for comput er control
and other digital circuits.
72-ohm, 5VDC coil.
275-246 3.49
12VDC Coli . 400
ohms, 30 milli amps. For
mobile communications
and automotive switching.
275-247 3.49

V130LA 10A Metal Oxide
Transient Volt age Ab sorber.
Guards 120VAC equipment
against malfun ctions caused
by voltage spikes. Fast re­
sponse. Ideal for use with
EMIIRFI filter. 276-570 .. 1.59

279

179 Each

B·Pln DIP With Data

• Easy-to-Read Display7995 • Beep Indicates Range
Change & Continuity

Time-saving audible continuity function
sounds at less than 300 ohms resistance.
Tests forward conduction of diodes and
transistors . Measures up to 1000 volts
DC in four ranges; up to 500VAC in four
ranges (accurate from 45 Hz to 10 kHz);
AC and DC current up to 200 mA in six
ranges; resistance to 20 megohms in six
ranges. All ranqes overload protected. Re­
quires two " AA ' batteries. With spare fuse
and test leads. 22-191 79.95

LCD Multimeter

40-Pln DIPWith Data

14·Pln DIPs With Data

1488. RS232 Quad Line Driver. Interfaces ter­
minal equipment with communicat ions devices
or connects different logic families. Current Iim­
ited output. Split supply, 15VDC max.
276 -2520 1.79
1489. RS232 Quad Line Receiver. Use with
above. Will perform logic level translation. Sec­
tions can be paralleled to obtain multiple out ­
puts from one input. Input threshold hysteresis .
Single supply, 10VDC maximum.
276-2521 1.79

SN75446 Dual Peripheral
Driver. Drives relays and
other devices up to 350
mA, 50VDC from log ic level
inpu t. Diode-clamped in­
puts . Single 5.5VDC sup-
ply. 276-253 0 2.79

AY-3-1015. Single-Supply UART. Full-duplex
universal transceiver accepts asynchronous se­
rial binary characters and converts to a parallel
format, and vice versa. Selectable baud rate,
numb er of data bits, stop bits, parity mode.
Fully buffered outpu ts. Low power design. 4.75
to 5.25VDC. 276-1794 5.95

No Waiting! Huge Selection!

Computer Communicators

!ladle IhaeK

Check These Video/RF Bargains!
[AJ UES-A56F. Sensitive and 2495stabl e-great for custom video
projects and replacement. No
moving parts- tuned by 0 to Varactor
28VDC control voltage. 75-ohm UHF-TV
in/out. 12VDC. With data. Tuner
277-220 24 .95

[§] Trimmer Capacitors . 5-60 pF, PC mount.
Ideal for IF and low-level RF peaking. 50VOC
max. 272 -1340 Pkg . of 2/ 1.59
[Q] MC1330 Video Dete ctor.
3rd IF,detector, video and AFT
buffers. 10-24VOC. ~ [Q]
276-1757 2.49 ,
[Q] MC1350 Universal IF Amp With AGC. For radio B-Pin DIP With Data
and TV use, DC to 60 MHz + . 12VOC.

~6~~~:58icA306'5' FM O·e~~~~~~. 'IF'~~~', 'Ii~ i;e~: 19I;;;;;;;
FM detecto r, electronic volume attenuator and audio
driver. Perfect for homebrew receivers with 100 kHz
to 5.5 MHz IFs. 10-24VOC. 276-1759 1.79

Over
280
Fact­
Filled
Pages!

Dual IC Board
149

Up to

25%
Off

Frees hand s for easier soldering
and repair. Mounts on bench or
in a vice. Holds board securely
at any angl e.
276-1568 Sale 4.88

' Has Shielded
Center
Tap Power

Xformers

Size Reg.

PC Board Holder
.6.95 488 Cut 30%

Semiconductor
Guide

349

TO·72
Case

359

Exclus ive substituti on section lists
over 80,000 types and their low­
cost Radio Shack equivalents! Also
has pin-outs and detailed data on
RadIOShack ICs. SCRs, LEOs. di­
odes and opto devices, replace-
ment tips . 276·4006 3.49

3' / 4 X 7'/2X57/8" 9 .95
2 ' / 2 x 5

'11
6 X45116" 6.95

[AJ Deluxe. Classy
2-tone styling , easy­
to-work plastic end IAJ
panels. 2' /4 x
5 x5' /4" . Reg . 7.95. 270-218 .. . Sale 5.95
[§] "Sliver-Look". Vented steel tops , easy-to­
work aluminum chassis, rubber feet.

Retail prices may vary at individual stores and dealers

CIRCLE 48 ON FREE INFORMAT ION CARD

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS WORLDWIDE

No Minimum Order!
Project Enclosure Sale!

Accepts two 6 to
20-pin DIP ICs. Four
contact points for
each IC pin .
276-159 1.49

Low-Voltage Sensor
ICM7201. Lights
LED (not incl.) when
voltage falls below
preset 2.9V level.
Add voltage divider
for low-battery warn­
ing- ideal for nickel­
cadmium packs!
276-2333 .... 3.59



DISC Z-80CONTROLLERS
2101 256 x 4 (450n.) 1.95 2.5 Mhz 8035 5.95 68000 99 .95
5101 256 x 4 (450n .) (cmos) 3.95 1771 16 .95 8039 6.95 6800 4.951791 29 .95 Z80-CPU 3.952102-1 1024 x 1 (450n.) .89 1793 38 .95 Z80-CTC 5.95

INS- 8060 17 .95 6802 7.95
2102L-4 1024 x 1 (450n.) (LP) 1.29 1795 54 .95 Z80 -DAR T

INS- 8073 24.95 6808 13 .9015 .252102L-2 1024 x 1 (250n.) (LP) 1.69 1797 54 .95 8080 3.95 6809E 19 .95Z80 - DMA 17.5021 11 256 x 4 (450 n. ) 2.99 6843 34.95 8085 5.9 5 6809 12 .952112 256 x 4 (450n.) 2.99 8272 39.95 Z80-PIO 5.75 8085 A-2 11.9 5 68 10 2.95211 4 1024 x 4 (450n.) 8/14 .95 UPD765 39 .95 Z8 0-SIO/0 18.50 8086 29.95
102 4 x 4 (450 n. ) (LP) 8/15 .25 1691 18 .95 Z8 0-S IO /l 18 .50 6820 4.952114L-4

8087 CA LL211 4L-3 102 4 x 4 (300n.) (LP) 8/15 .45 2143 18 .95 Z80 -S IO/2 18.50 682 1 3.25
8088 39.95 6828 14 .952114L-2 10 24 x 4 (200n.) (LP) 8/15 .95 INT ERFACE Z80 -SIO /9 16.95 8089 89 .95 6840 12 .952147 4096 x 1 (55n.) 4.95 8T26 1.69 8155 7.95TMS4044-4 4096 x 1 (450n.) 3.49 8T28 2.49 4.0 Mhz 6843 34 .95

TMS4044-3 4096 x 1 (300n . ) 3.99 8T9 5 .99 8156 8.9 5 6844 25.95Z80A- CP U 6.00 8185 29.95TMS4044-2 4096 x 1 (200n.) 4.49 8T96 .99 Z80A- CTC 8.65 6845 14.95
MK4 118 1024 x 8 (25 0n. ) 9.95 8T9 7 .99 8185-2 39.95 684 7 12 .25
T MM2016 -2 00 2048 x 8 (200n.) 4.15 8T98 .99 Z80A - DART 18 .75 8741 39.9 5 6850 3.45
TMM2016-150 2048 x 8 (150 n.) 4.95 DM8131 2.95 Z80A·DMA 27.50 8748 29.95 6852 5.75
T MM2016- 100 2048 x 8 (l OOn. ) 6.15 DP8304 2.29 Z80A-P IO 6.00 8755 32.00 686 0 9.95HM61 16-4 2048 x 8 (200n.) (cmos) 4.95 DS8835 1.99 Z80A-SIO/0 22.5 0

11 .95DS 8836 .99 6862HM61 16-3 2048 x 8 (150 n. ) (c mos) 5.95 Z80A-S IO/ 1 22 .50
MISC. 6875 6.95HM61 16-2 2048 x 8 (120n. ) {cmo s ) 8.95 Z80A-SIO/2 22 .50

688 0 2.25HM61 16LP·4 2048 x 8 (200n.) (e mo.)(LP) 6.95 7.95 Z80A-SIO/9 19 .95
HM6116LP-3 204 8 x 8 (150 n.) (emo'HLP) 8.95 4.95 8202 29 .95 688 3 24 .95
HM6116LP-2 2048 x 8 (120n.) (emo'HLP) 10 .95 4.95

8203 39.9 5 680 47 24.95
Z-6132 4096 x 8 (300n.) (O.lal) 34.95 9.00

8205 3.5 0 68488 19.95
13 .95 680 0 ~ 1MHZLP .:; Low Power Ostat :: Quasi -S tatic 7.95 8212 1.80

25 13-001 UP 9.9 5 8214 3.8 5 68B OO 10 .95
2513-002 LOW 9.9 5 8216 1.75 68B02 22 .25

DYNAMIC RAMS SOUND CH IPS 8224 2.25 68B 09 E 29.95
76477 3.95 82 26 1.8 0 68 B09 29 .95

TMS4027 4096 x 1 (250n.) 76489 8 .95 8228 3.49 68B l 0 7.95
MK41 08 8192 x 1 (200n.) AY3-8910 12 .95 823 7 19.95 68B21 12 .95
MM5 298 8192 x 1 (250n.) MC3340 1.49 8238 4.49 68B4 5 35.95
4116·300 16384 x 1 (300n.) CRT 8243 4.45 68B 50 12.954116-250 16384 x 1 (250n.) CONTROLLERS 8250 10 .95 68 BOO 2 MHZ4116-200 16384 x 1 (200n.)

684 5 14 .95 82 51 4.494116-150 16384 x 1 (15 0ns) 68 B45 35 .95 32 .768 khz 1.95
82 53 6.954116-120 16384x l (12 0n.) HD46505SP 15.95 1.0 mh z 4.95
825 3-5 7.952118 16384xl (150n.) (5v) 6847 12.25 1.8432 4.95

MK4816 2048 x 8 (300n.) (5v) 68047 24. 95 2.0 3.95 825 5 4.49
4164-200 65536 x 1 (20 0n.) (5v) 8275 29.95 2.097 152 3.95 8255-5 5.25
4164-150 65536 x 1 (150n.) (5v) 7220 99 .95 2.4 576 3.95 8257 7.95

5V ; s lnq le 5 vall supply CRT5027 39.95 3.2768 3 .95 8257-5 8.95
CRT5037 49 .95 3.579 535 3.9 5 8259 6.90
TMS9918A 39.95 4.0 3.9 5 82 59-5 7.50

EPROMS
BIT-RATE 5.0 3.95 82 71 39 .95

GENERATORS 5.0688 3.95 82 72 39.95
MC14411 11.95 5 .185 3.95 8275 29 .951702 256 x 8 (tus)
BR1941 11. 95 5.7143 3.952708 102 4 x 8 (450n.) 8279 8.9 5
4702 12 .9 5 6 .0 3.952758 1024 x 8 (450 n. ) (5v ) COM5016 16.95 6 .144 3.95

8279-5 10.00 2 MHZ2716 2048 x 8 (450n.) (5v) COM8116 10.95 6.5536 3.9 5 8282 6.50 6502A2716-1 2048 x 8 (350 n.) (5v) MM530 7 10 .95 8.0 3.9 5 8283 6.50 6522ATMS2716 2048 x 8 (450n.)
UARTS 10 .7836 3.95 8284 5.50 6532AT MS 2532 4096 x 8 (450n.) (5v)

AY3-1014 14.31 818 3.9 5 8286 6.50 6545A2732 4096 x 8 (450n.) (5v)
AY5-1013 15.0 3.95 8287 6.5 0 6551A2732-250 4096 x 8 (250n.) (5v)
PT1472 16.0 3.9 5 8288 25. 00 3 MHZ2732-200 4096 x 8 (200n.) (5v)
TR160 2 18 .0 3.95 8289 49 .95 6502B2764 8192 x 8 (450n.) (5 v) 2350 18 .43 2 3.952764-250 8192 x 8 (250n.) (5v) 265 1 20.0 3.952764-200 8192 x 8 (200n.) (5v) TMS6011 22 .1184 3.95TMS2564 8192 x 8 (450n.) (5v) IM6402 32. 0 3.95MC68764 8192 x 8 (450n.) (5v )(24 pin) IM6403

sv; Singl e 5 Vall Supply INS8250 14.95

KEYBOARD
CH IPS DATA

EPROM ERASERS AY5-2376 11.95 ACQUISITION
AY5-3600 11.95 ADC 080 0 15.5 574C922 See 74COO ADC0804 3.49

Ti mer 74C923 Series Prices
ADC0809 4.49

CLOCK ADC 0817 9.9 5
CIRCUITS DAC 0800 4.95

MM5314 4.95 DAC0806 1.95
MM5369 3.9 5 DAC0 808 2.95
MM5375 4.95 DAC 1020 8.25
MM58167 8.95 DAC1 022 5.95
MM58174 11.95 MC14 08L6 1.95
MSM5832 6.95 MC1408 L8 2.95
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74LSOO
IC SO C KETS74L500 .24 74L586 .39 74L51 69 1.75 74L5323 2.75 7400 .19 4000 .29 4528 1.19

74L501 .25 74L590 .55 74L5170 1.49 74 L5324 1.75 1-99 100 74132 .45 4001 .25 4531 .957401 .19
74L502 .25 74L5 9 1 .89 74L5173 .69 74L5352 1.29 8 pin 5T .13 .11 74136 .50 4002 .25 4532 1.957402 .19
74L503 .25 74L592 .55 74L5174 .55 74L5353 1.29 14 pin 5T .15 .12 74141 .65 4006 .89 4538 1.9516 pin 5T .17 .13 7403 .19 74142 2.9574L5 04 .24 74L 593 .55 74L5175 .55 74L5363 1.35

18 pin 5T .20 .18 7404 .19 4007 .29 4539 1.95
74L505 .25 74 L595 .75 74L5181 2.15 74L5364 1.95 74143 2.95 4008 .95 4543 1.1920 pin 5T .29 .27 7405 .25 74145 .6074L508 .28 74L596 .89 74LS.189 8.95 74L5365 .49 22 pin 5T .30 .27 7406 .29 4009 .39 4555 .9574147 1.7574L509 .29 74 L5107 .39 74L5190 .89 74L5366 .49 24 pin 5T .30 .27 7407 .29 4010 .45 4556 .9574148 1.2074L510 .25 74L51 09 .39 74L5191 .89 74L5367 .45 28 pin 5T .4 0 .32 7408 .24 4011 .25 4581 1.95

.45 74150 1.3574L51 1 .35 74L5112 .39 74L5192 .79 74 L5368 40 pin 5T .49 .39 7409 .19 4012 .25 4582 1.9574151 .5574L512 .35 74L51 13 .39 74L5193 .79 74L5373 .99 5 T ' 50LDERTAIL 7410 .19 4013 .38 4584 .7574152 .6574L51 3 .45 74L5114 .39 74 L5194 .69 74L5374 .99 8 pin WW .59 .49 7411 .25 4014 .79 4585 .7574153 .5574L514 .59 74LS122 .45 74L5195 .69 74L5377 1.39 14 pin WW .69 .52 7412 .30 4015 .39 4702 12.95
74L515 .35 74LS123 .79 74L5196 .79 74 L5378 1.18 16 pin WW .69 .58 74154 1.25 4016 .39 74COO .357413 .35
74L520 .25 74L5124 2.90 74L5197 .79 74L5379 1.35 18 pin WW .99 .90 74155 .75 4017 .69 74C02 .357414 .49
74L521 .29 74LS 125' .49 74L5221 .89 74L5385 1.90 20 pin WW 1.0 9 .98 74156 .65 4018 .79 74C04 .3522 pin WW 1.39 1.28 7416 .25 74157 .5574L522 .25 74LS 126 .49 74 L5240 .95 74 L53 86 .45 4019 .39 74C08 .3524 pin WW 1.4 9 1.35 7417 .25 74159 '1.6574LS26 .29 74LS 132 .59 74L5241 .99 74L5390 1.19 4020 .75 74C10 .3528 pin WW 1.69 1.49 7420 .19 74160 .8574L527 .29 74LS 133 .59 74L5242 .99 74L5393 1.19 4021 ·.79 74C14 .5940 pin WW 1.99 1.80 7421 .35 74161 .6974L528 .35 74LS136 .39 74L5243 .99 74 L5395 1.19 WW WIREWRAP 7422 .35 4022 .79 74C20 .3574162 .8574L530 .25 74LS 137 .99 74L5244 .99 74L539 9 1.49 16 pi n ZIF 6.75 call 7423 .29 4023 .29 74C3O .3574163 .6974L532 .29 74 LS138 .55 74 L5245 1.49 74L5424 2.95 24 pin ZIF 9.9 5 call 7425 .29 4024 .65 74C32 .39
74L533 .55 74 LS1 39 .55 74 L5247 .75 74L5447 .37 ZIF • T EXT O OL 74164 .85 4025 .29 74C 42 1.297426 .29 74165 .8574LS37 .35 74 LS145 1.20 74L5248 .99 74L5490 1.95 (Z ero Insertion Force) 7427 .29 4026 1.65 74C48 1.99
74L538 .35 74 LS147 2.49 74L5249 .99 74 L56 24 3.99 74166 1.00 4027 .45 74C73 .657428 .45 74167 2.9574LS40 .25 74 LS148 1.35 74 L5251 .59 74L5668 1.69 7430 .19 4028 .69 74C¥ .6574170 1.6574L54 2 .49 74 LS 15 1 .55 74L5 253 .59 74 LS669 1.89 CONNECTORS 7432 .29 4029 .79 74C76 .8074172 5.9574LS47 .75 74LS153 .55 74L5257 .59 74L5670 1.49 R5232 MALE 2.95 7433 .45 4030 .39 74C83 1.9574173 .7574LS4 8 .75 74LS154 1.90 74 L5258 .59 74 L5 674 9.65 R5232 FEMALE 3.50 7437 .29 4034 1.95 74C85 1.95
74LS 49 .75 74LS155 .69 74L5 25 9 2.75 74L5682 3.20 R5232 FEMALE

74174 .89 4035 .85 74C86 .397438 .29 74175 .8974L551 .25 74LS156 .69 74L5260 .59 74L5683 3.20 RIGHT ANGLE 7440 .19 4040 .75 74C89 4.5074176 .8974LS54 .29 74LS157 .65 74L5266 .55 74L5684 3.20 R5 232 HOOD 7442 .49 4041 .75 74C90 1.1974177 .7574LS55 .29 74LS158 .59 74L5273 1.4 9 74L5685 3.20 5- 100 5T 7443 .65 4042 .69 74C93 1.7574178 1.1574LS63 1.25 74LS160 .69 74L5275 3.35 74L5688 2.40 5-100 WW 7444 .69 4043 .85 74C95 .9974179 1.7574LS73 .39 74LS161 .65 74 L5279 .49 74L5689 3.2 0 7445 .69 4044 .79 74C107 .89
74LS74 .35 74LS162 .69 74L5280 1.98 74L5783 24.95 74180 .75 4046 .85 74C150 5.757446 .69 74181 2.2574LS 75 .39 74LS163 .65 74L5 283 .69 81LS95 1.49 DIP SWITCHES 7447 .69 4047 .95 74C151 2.2574182 .7574L576 .39 74LS164 .69 74L5290 .89 81L596 1.49 4 P051TION .85 7448 .69 4049 .35 74C154 3.25
74LS78 .49 74 LS165 .95 74L5293 .89 8 1L597 1.49 74184 2.00 4050 .35 74C157 1.755 P051TION .90 7450 .19 74185 2.0074LS83 .60 74LS166 1.95 74L5295 .99 81 L59 8 1.49 6 P051TION .90 7451 .23 4051 .79 74C 160 1.1974186 18.5074L585 .69 74 LS168 1.75 74 L5298 .89 25L52521 2.80 7 P051TION .95 7453 .23 4053 .79 74C161 1.19

25 LS2 569 4.25 8 P051TION .95 74190 1.15 4060 .89 74C16 2 1.197454 .23 74191 1.15
7460 .23 74192 .79

4066 .39 74C1 63 1.19
7470 .35 74193 .79

4068 .39 74C1 64 1.39
7472 .29 74194 .85

4069 .29 74C165 2.00

Prices Slashed! 7473 .34 74195 .85
4070 .35 74C173 .79

7474 .33 74196 .79
4071 .29 74C174 1.19

74S00 7475 .45 74197 .75
4072 .29 74C175 1.19

7476 .35 74198 1.35
4073 .29 74C19 2 1.49

74500 .32 74S163 1.9 5 7480 .59 74199 1.35
4075 .29 74C1 93 1.49

74502 .35 745168 3.95 7481 1.10 74221 1.35
4076 .79 74CH15 1.39

74503 .35 745169 3.95 7482 .95 74246 1.35
4078 .29 74C 200 5.75

74504 .35 .95 7483 .50 74247 1.25
4081 .29 74C2 21 1.7574S174

7485 .59 74248 1.85
4082 .29 74C37 3 2.4574505 .35 745175 .95 4085 .95 74C3 74 2.457486 .35 74249 1.9574508 .35 74S181 3.95 4086 .95 74C 901 .39

74509 .40 745182 2.95 7489 2.15 74251 .75
7490 .35 4093 .49 74C 902 .85

74510 .35 74S188 1.95 74259 2.25 4098 2.49 74C90 3 .857491 .40 74265 1.3574511 .35 745189 6.95 7492 .50 4099 1.95 74C905 10.95
74273 1.9574515 .35 74S194 1.49 7493 .35 74276 1.25

14409 12.95 74C906 .95
74520 .35 74S195 1.49 7494 .65 74279 .75

14410 12.95 74C907 1.00
74522 .35 745196 1.49 7495 .55 74283 2.00

14411 11.95 74C90 8 2.00
74530 .35 745197 1.49 7496 .70 74284 3.75

14412 12.95 74C909 2.75
74532 .40 745201 6.95 7497 2.75 74285 3.75

14419 7.95 74C910 9.95

74537 .88 745225 7.95 74100 1.75 74290 .95
4502 .95 74C911 8.95

74538 .85 74524 0 2.20 , 74107 .30 74293 .75
4503 .65 74C9 12 8.95

74540 .as 745241 2.20 74109 .45 74298 .85
4508 1.95 74C 914 1.95

.35 74110 .45 74351 2.25
4510 .85 74C915 1.1974551 745244 2.20

74111 .55 4511 .85 74C918 2.75
74564 .40 745251 .95 74365 .65 4512 .85 74C 920 17.9574116 1.5574565 .40 745253 .95 74366 .65 4514 1.25 74C 921 15.9574120 1.2074574 .50 745 257 .95 74367 .65 4515 1.79 74C 922 4.4974121 .29 74368 .6574585 1.99 745258 .95 74122 .45 4516 1.55 74C 923 4.95
74586 .50 745260 .79 74376 2.20 4518 .89 74C 925 5.9574123 .49 74390 1.75745112 .50 74S274 19 .95 7412 5 .45 74393 1.35

4519 .39 74C 926 7.95
745113 .50 745275 19 .95 74126 .45 74425 3.15

4520 .79 74C 927 7.95
74511 4 .55 74S280 1.95 74128 .55 74426 .85

4522 1.25 74C 928 7.95
7451 24 2.75 745287 1.90 74490 2.55

4526 1.25 74C 929 19.95

745132 1.24 745288 1.90 4527 1.95 74C93O 19.95

74 5 13 3 .45 745289 6.89
74 5 134 .50 745301 6.95
745 135 .8 9 745373 2.45 TRANSISTORS DIODES745138 .85 745374 2.45
745 13 9 .85 745381 7.95 PN2222 NPN 5WITCH TO-92
745140 .55 745387 1.95 PN2907 PNP5WITCH TO-92

745151 .95 74 541 2 2.98 2N2222 NPN 5WITCH TO-18

745153 .95 74S471 4.95 2N2907 PNP 5WIT CH TO-18

745157 .95 745472 4.95 2N3055 NPN POWER TO-3
3055T NPN POWER TO- 220

745158 .95 745474 4.95 2N3904 NPN SWITCH TO-92
745161 1.95 74S 4 82. 15 .25 2N3906 NPN5WITCH TO-92
745162 1.95 745 570 2.95 IN4148 (IN914) 5 WITCHING

74S571 2.95 IN4oo4 RECTIFIER
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MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOMP - $14.95
Over 800 pa ges of manufacturers dat a
sh eets on mo st common ly used IC·s.
Incl udes:
* TTL - 74174LS an d 74F
* C MOS
* Voltage Regu lators
* Mem or y - RAM , RO M. EPROM
* CPU's - 6800. 6500 , Z8 0. 8080.

8085. 8086/ 8
* MPU support & int erface

6500. Z80. 8200. etc .

VOLTAGE
REGULATORS

7805 T .89 7905T
7808T .89 7908T
7812 T .89 7912T
7815T .89 7915T
7824T .89 7924T

7805K 1.39 7905 K
781 2K 1.39 7912K
7815K 1.39 7915K
7824K 1.39 7924K

78L05 .69 79L0 5
78L1 2 .69 79L12
78L1 5 .69 79L15

78H05K 9.95 LM323K
78H1 2K 9.95 UA78S40

T 0 TO-220 K 0 TO -3
L 0 TO-92

TANDON
TM100-1 (FOR IBM)
TM100-2 (FOR IBM)

SHUGA~T

SA 400L (40 TRACK) 199.95
SA 400 (35 TRACK) 189.95

CABINET FOR 5114"
DISK DR IVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL - $29.95

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA .

100 PCS . SAME VALUE .02 EA .
1000 PCS . SAME VALUE .015 EA.

CHRISTMAS SPE'CIALS
NASHUA 5114" Diskettes

T OP QUALITY - LOW PRICE!
Single Sided, Single Density
Soft Sec tored with Hub Ring

$1995 BOX OF 10

NEWPORT PROSTICK
* Professiona l Qual ity * Extremely Rugged - Actual

Atari-Type Joystic k Arcade game Joystic k
* Improve you r scores - * All parts are replaceable

A must fo r maze qarnes * 6 Month Warranty

$31 0 0 EACH $5995 PAIR

*l~ ::! : Ii : :!~!l
......... .1:. ..
'!!' ."••!!. -:f" :p,•.". '!!'

",j!, :ii:' !i'..
If:' . .. If!'

:M:
'*'

RCA
LM301 .34 LM339 .99 NE5 64 2.95 LM1496 .85 CA 3023 2.75 CA 3082
LM301H .79 LM340 (see 7800) LM 565 .99 LM1 558H 3.10 CA 3039 1.29 CA 3083
LM307 .45 LM348 .99 LM566 1.49 LM1 800 2.37 CA 3046 1.25 CA 3086
L M308 .69 LM350K 4.95 LM 567 .89 LM1 812 8.25 CA 3059 2.90 CA 3089
LM308H 1.15 LM350T 4.60 NE570 3.95 LM1 830 3.50 CA 3060 2.90 CA 3096
LM30 9H 1.95 LM358 .69 NE571 2.95 LM1871 5.49 CA 3065 1.75 CA 3130
LM309 K 1.25 LM359 1.79 NE592 2.75 LM1 872 5.49 CA 3080 1.10 CA 3140
LM31 0 1.75 LM376 3.75 LM703 .89 L M1877 3.25 CA 3081 1.65 CA 3146
LM31 1 .64 LM377 1.95 LM709 .59 LM 1889 1.95 CA 3160
LM311H .89 LM378 2.50 L M710 .75 LM1896 1.75
LM3 12H 1.75 LM 379 4.50 LM711 .79 LM 2877 2.05 TILM317 K 3.95 LM380 .89 LM723 .49 LM 2878 2 . ~5
LM317T 1.19 LM380N ·8 1.10 L M723H .55 LM 2900 .85 TL 494 4.20 75365
LM318 1.49 LM 381 1.60 LM733 .98 LM 2901 1.00 TL 496 1.65 75450
LM3 18H 1.59 LM382 1.60 LM741N -8 .35 LM3900 .59 TL497 3.25 75451
LM31 9H 1.25 LM383 1.95 LM7 41N-14 .35 LM3905 1.25 75107 1.49 75452
LM319 1.25 LM 384 1.95 LM741H .40 LM3909 .98 75110 1.95 75453
LM320 (see 7900) LM38 6 .89 LM747 .69 LM3911 2.25 75150 1.95 75454

75154 1.95 75491LM 322 1.65 LM387 1.40 LM748 .59 LM3 914 3.95
75188 1.25 75492LM3 23K 4.95 LM389 1.35 LM101 4 1.19 LM3 915 3.95 75189 1.25 75493LM324 .59 LM390 1.95 LM1303 1.95 L M3916 3.95 75494

LM 329 .65 LM392 .69 LM1 310 1.49 MC4024 3.95
LM331 3.95 LM394H 4.60 MC1 330 1.69 MC4044 4.50
LM33 4 1.19 LM399H 5.00 MC1349 1.89 RC4136 1.25
LM335 1.40 NE531 2.95 MC135 0 1.19 RC4151 3.95

81 FETLM336 1.75 NE536 6.00 MC1358 1.69 LM4 250 1.75
LM337K 3.95 NE555 .34 LM141 4 1.59 LM4500 3.25 TL071 .79 TL084
LM337T 1.95 NE556 .65 L M1458 .59 LM13080 1.29 TL072 1.19 LF347
LM338K 6.95 NE558 1.50 L M1488 .69 LM13600 1.49 TL074 2.19 LF351

NE561 19.95 LM 1489 .69 L M13700 1.49 TL081 .79 LF353
TL082 1.19 LF355
T L083 1.19 LF356

LF357

BEST SELLING
'BOOKS

OSBORNE/Me GRAW-HILL
A pple II User's Guide 14.95
C RT Control ler's Handb ook .. . . .. • 9.95
68000 Asse mbly Language

Progr am ming 16.99
C BAS IC Use r GUIde . .. • .. .. ... 15.00

SYBEX
You r Yo ur First Computer. . . . . •• 8.95
Th e CPI M Han dbook 14.95
Th e PASCAL Hand book , 18.95
Micropr ocesso r In terfac ing

Techniq ues 17.95.
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COOLING FAN $6995

* Easy Installation
* No modification of Apple

required.
* Color matches Apple.
* Switch on front controls fan,

computer and monitor.
* Ultra-quiet, reliable fan.
* Completely eliminates

problems caused by
overheating

16K RAM CARD
* Upgrade your 48K Apple II to full 64K of RAM .
* Fully software and hardware compatible with the Apple

language card and microsoft Z80 card .
* Eliminates the need for the Applesoft or Integer Basic

ROM card when used in conjunction with DOS 3.3.
* Allows you to run Apple Fort ran or Pascal with . no

difficulty.
* Available as ' bare board , kit, or assembled and tested

board.

PRICE REDUCED
ASSEMBLED & TESTED .. .. . $49.95

BARE CARD $14.95 KIT . " $44.95

DISK DRIVE $29995

* Includes metal cabinet
* Color matches Apple
* 35 Tracks/single side
* Incl udes cable
* Use with Apple II

Controller

MONITORS

NEC JB1201M $1690 0

ZENITH ZUM-121 $1190 0

COLOR

AMDEK COLOR I $3350 0

NEC JC 1201M $3290 0

PRINTERS
MX-80
MX-80FT
MX-100

CALL FOR PRICE
WE HA VE APPLE AND TRS-80

INTERFACE CARDS AND CABLES

_.ia!.~~,

•--.-- --

SA400 35 TRACK
DISK DRIVE

CLEARANCE

* VERY LIMITED SUPPLY
* MODIFY FOR USE IN

APPLE
* PRE-REVISION "L" MODEL
* THEY WON 'T LAST LONG

$18995

CIRCLE 45 ON FREE INFORMATIONCARD

5114" .DISKETTES
ATHANA SS SD SOF T ••••• 24.95
MEMOREX SSSDSOFT •••• 26.95
VERBATIM SS SD SOFT • • • • 29.95
VERBATIM 10 SECTION HARD 29.95



SCR'S AND TRIACS

2.15
3.18
6,48
4.11
5.46
5.99
8.25

.55

.15

.90
1.211
6.SO
.5lI

1.DO
1.5lI
8.99
5.5lI
6.95

307·024·500·202
307,030,500-202
307·036·501-178
307·044·500·202
307·056·500·202
307·072·520·202
307·086·5()0-202

Refer to our previous­
DECEMBER 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.

2.99
3.5lI
3.99
4.80
5.5lI
6.29
7.9lI
8.99

.1 MfO

.22MfO

.33MFO

.4?MFO

.68MfO
1 MfO
1.5 MfO
2.2 MfD
2.2 MfO

o 2.2 MfO

DIPPED TANTALUM CAPACITORS
10% TOLERANCE

sov .35 33 MfD 35V
35V .35 39MFO 35V
35V .35 68 MfD 35V
35V .35 10 MfO 35V
35V .35 18 MfO 50V
35V.35 22 MFO 3V
25V .35 22 MFO 15V
16V .35 47 MfO 10V
35V .89 47 MfO 35V
5()V .89 100 MfD 16V

220 MFO 10V

No. 01Contacts
49·1109P 9
49'11095 9
49-1115P 15
49-11155 15
49·1125P 25
49·11255 25
49'1137P 37
' 9'11375 37
S= SOCKET , P= PlUG

30PF 500V .12 560PF 500V .12 0082MF I()()()V .14
33PF 500V .12 820Pf I()()()V .12 .0100Mf l00V .12
' 7PF 500V .12 0010MF 500V .12 015()Mf 500V .14
68PF 500V .12 .0012MF 500V .12 .01OOMf 500V .16

l00Pf 500V .12 .OO I5MF 500V .12 .022()MF 50V .16
120Pf 500V .12 .0022MF 500V .12 033llMF 5()V .12
15()Pf 500V .12 .0027MF l00V .12 .0470Mf 50V .12
18()PF 500V .12 0033MF l00V .12 .0500MF 12V .13
220PF 500V .12 .0047MF 5()V .12 IJ68()Mf 50V .13
220PF ioocv .12 0047M f 500V .12 .1()()()Mf 5()V .16
330Pf 500V .12 005()M F 500V .12 .1()()()Mf l00V .19
470PF 500V .12 DD68MF 500V .12

CERAMIC DISC CAPACITORS

TEXAS INSTRUMENTS
DATA BOOKS

UNBELIEVABLE!!!
1982 I.e. MASTER
DELUXE 3,500 PAGE

2 VOLUME SET

NOW ONLY

$39.95
LIMITED STOCK AVAILABLE

ORDER NOW BEFORE
WE SELL OUT!

lCC 4112 TTL Data book ~ 8.99
l CC 5772 TTL Supplement 6.25
le e 4131 Trans andDIOde databOOk 17.00
Lce 4410 Opla Eectrcncsdata book 11.50
lCC 4350 Vohaoe RegUlator Handbook 4.99
lCC 4041 9.25
lCC 4163 2.25
l CC 4400 21,511
l CC 47B2 8.35
LCC5831 9.99
lCC5921 16.00
lCC 4781 3.99

D·SUBMINIATURE RS232 TYPE
CONNECTORS AT MINIATURE PRICES

6.95
6.25

7.75

26.95

10.95

Reduced 8.95

Reduced 9.45

Reduced 28.95

BIPOLAR PROM'S
1.95
2.35
2.35
2.35
6.50
6.50

10.95
12.95
21.80
49.95

25.95

3.65
3.65
2.45
1.40
1.35

Reduced 12.50
Reduced 9.95

EPROMS
8K (1K x 8) 450NS 24 PIN
16K (2Kx 8) 450NS 24PIN
SINGLE 5 VOLT SUPPLY. INTEL PIN OUT
16K(2Kx 8) 350NS 24 PIN
SINGLE 5V SUPPLY. INTEL PIN OUT
16K(2Kx 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) 300NS 28PIN
INTEL PIN OUT
64K(8K x 8) 450NS 28PIN
INTEL PIN OUT

8500

C2732

I C2764.30IC2764-45

I

74L5183N
74l5198N
74lS348N
74l5361N
74L5365N
74L5366N
74L5367N
74L S368N
74L5373N
74L537'N
74LS375N
74LS377N
74L5378N
74l539ON
74L5393N
74l S447N
7' l561'N
74lS670N

.84
2.45
2.39

9324PC
9324PC
9368PC

.51

.59

.39

.59
1.19
1.89
2.38
1.48

.99
1.12
1.96
1.10
1.29
1.30
1.60
2.59

CMOS

9309PC 1.56
9312PC .79
9316PC 1.65

9300 SERIES TTL

TTL 74LS SERIES
.21 74lS42N .44 74lS138N .SO 74l S191N .80
22 74lS47N .72 74l S139N .50 74lS192N .70

.24 74lS73N .35 74l S148N 1.33 74lS193N .70
24 74lS74"-l .32 74lS1S1N .43 74LS1 94N .70
25 74LS7SN .39 74l S1S3N .42 74lS221N .14
.25 74lS76N .39 74lS155N 64 74LS240N .99
25 74lS85N .69 74lS1S 7N .44 74l S241N .99

.25 74lS86N .35 74lS 158N .41 74l S242N 99

.24 74lS90N .42 74lS160N 67 74lS2 43N 99
21 74lS92N .50 74lS161N .67 74lS2 44N .99

.15 74l593N .5lI 74L5163N 69 74L51'5 N 1.15

.36 74lS96N .69 74lS 164N .sa 74lS 251N 55

.U 74l S107f.l .39 74lS165N .15 74lS253N .55
29 74lS112N .35 74lS 166N 1.49 74lS257N .55
27 74lS122N .45 74lS 170N 1,49 74lS259N 1.24
25 74lS 123N .67 74lS1 73N .69 74l S266N .42

.29 74l S125N 49 74lS174N .44 74lS273N .99
27 74lS132N 55 74lS175N .45 74l S279N .«
21 74lS133N 49 74LS189N 341 74LS280N 1.96

5CR 6 AMP 60V
5CR .6 AMP 200V
5CR 8 AM P 200V
5CR 5 AMP 400V
5CR 8 AMP 'OOV
5CR 8 AMP 500V
5CR 8 AMP 600V
5CR 12 AMP400V
TRIAC 3 AMP 40QV
TRIAC 6 AMP IOOV
TRIAC 6 AM P 400V
TRIAC 8 AM P 400V
TRIAC 8 AMP 500V
TRIAC 12 AM P 400V
TRIAC 16 AM P 400V
TRIAC 25 AMP400V

.79
1.35
1.75

TTL 74F SERIES
FAIRCHILD ADVANCED SCHOTTKY

.96 7' f64PC.96 7' f 181PC 3.30 7' f353PC

.96 7' f 74PC 1.16 74fl4 1PC 4.SO 74f373PC
1.11 74f l 38PC 2.16 74f l 43PC 5.25 74f379PC

.96 74f 139PC 2.16 74fl5 1PC 2.M 74f381PC

.96 74f 153PC 1.83 74f257PC 2.M 74f398PC

.96 7' f 157PC 2.16 74f258PC 2.M 74f399PC

.96 74f l58PC 2.16 7' f283PC 3.40 74f521PC

.96 7' f 175PC 1.98 74f352PC 2.M 74f534N

74lS00N
74l S0Hl
74l S02N
74lS03N
74l S0Ml
74lS0~N

74lS08~l
74 l S09 ~~

74 lS W~
74l$ W-l
74lS 12N
74lSI )"l
74l$14N
74l$lil'l
74lS21N
741S' fi .~

74L53l1~
74LS31N
74lS38"l

9300PC
9301PC
9308PC

74fOOPC
74fOlPC
74f04PC
74f08PC
74f l0PC
74Fl1PC
74flOPC
74f31PC

TIC 45
nC47
2N5064
TIC 1060

' TIC 1160
TIC 116E
TIC 116M
TIC 1260
TIC 2060
TIC 216B
TIC 2160
TIC 2260
nc 226E
TIC 2360
TI C 2' 60
TIC2630

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.

TANDON
FLOPPY

DISK
DRIVES• .~~

1.75
. .64

.96
. \ 2.85

1.65
.72

4,65
2.45
1.25

BIFETS
OP·AMPS

TL0 71 CP
TLOll CP
TL074 CN
TL081 CP
TL082 CP
TL084 ACN
TL08' CN
TL'31 CLP
TL495CN
Tl497 AOl
TL604 CP

o
"-f

SCHOTTKY BARRIER
DIODES

15597 UHf MIXER
15598 UHf DETECTOR

.99

.12

.69

.14

.76

.75

.82
1.91
1.79
2.15
1,27
2.49
1.54
.82
.72

VOLTAGE REGULATORS
1 AMP POSITIVE

T0220 CASE Re<lt.rted .68
TOJ CASE . 1.36

1 AMP NEGATIVE
T0220 CASE Red1Jttd .69
103 CASE 1.«

5 AMPS POSITIVE
78H0~ s VOl15 103 CASE Re<!ute(I 5.95
78H12ASC 12VOLTS 103 CASE Rt<luced 7.25
78HGASC ADJUSTABLE103 CASE geeceee 6,45

10 AMPS POSITIVE
7.11P05$C 5 VOLTS 103 CASE RedLlttd U 5

79XXUC
79XXKC

78XXUC
78HKC

PLASTIC POWER
TRANSISTORS

T1P 29C .49 TIP 107
TIP JOC .50 TIP112
TlP31C .5lI " TlP 115
TIP32C .55 ·f li P117TIP:nc .92 , TIP122
TIP 34C .99 TI,, 25
TIP 35C 1.89 TIP127
TIP 36C 1.97 • ," TIP142
TIP41C .68 TlP 14b
TIP42C .78 TIP147
TI"7 .62 TIP 152
TIP 50 .79 TIP161
TIP 51 1.48 TIP620
TIP54 1.88 TIP2955
TIP102 .98 TIP3055

CIRCLE 52 ON FREE INFORMATION CARD



IC SOCKETS

Infrared Source
Cue Size
PowerR eq.
Resolution
Magnif icati on ••
Focu s Rang e •••

Sanyo
DIGITAL
IMPACT
PRINTER

At Last!! The VERY Affordable
&mD sinclair 1eee 1

PROGRAMMABLE PERSONAL

COMPUTER
-Z80A Based Four Chip Design
- 2K Memory
-G raph Drawing & Anim ated

Displ ay Facilities

11'­
ONLY
$99

"AS IS" __ ~

LASER TUBE ---........
& POWER SUPPLytN
-untes tec Class III 8 Hel ium Neo. QIJ"'''teet

l aser Tu bes w/Corr espond ing Power if" Ii,
Sup pl i!'ts Pri ced wit h th e Hobbyist at Heart }Of

- u nn s are Designed to eene ra te Between
1.5 & 3mW Output

· Power Sup pl ies Incl ude: Color-Coded ln sul aled
AC l eads. & a-cone. s crew-on Female
Connec tor for Quick & Easy l aser Hookup

-R emoved From Equipm ent Systems$11 88
- Size: 1-318" Dia. K 11" •
Q757 1

- Rec ei'e up to 58 TV Channels­
C.paclty is li mited Only by the
Numb er of Chan nel s Your Cable Company Carri es.

-Wireless Remot e Contr ol Unit c c mrc ts: On/Off .
Channel se lection, Cha nne l Stepping . & Fin e
Tuni ng, From Any View ing Disl an ce.

- Att ach es to Any Age Of Mod.r of TV
Set in Minute s. No Tool s Requ ired .

l 751 3

. 5 6 8
. . 5399

5333

H2137
H1I 41S
H2140
H2143

~P_(TO.18 STYLE ) '
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36 channel
conve rter

$4595

Sony Video 80
Spartan Electronics 136
Sper ry A.W• .. . ... .. .. . ... .. .. .... ... .. .. . 73
Stavis Electronics 113
TAB Books 25 ,
Tektronix 5.20-21 ,31
Teltone Corp 103
Triton 28
Ungar 103
Video Control.. 102
Video Sales 95
VIZ Mfg. Co • .. ... ... .. . . ... .. ... ... .. .... 38
Wersi Electronics 95
Wm . B. Allen 121

Send $2 for complete catalog
of converters and unscramblers

When you put part ofyour savings
into U.S. Savings Bonds you're

helping to build a brighter future
f or your cOllnt ry and for yourself

Q ua ntity Disccu ntv • Visa · Master Char ge
Add SOlo vhipping -c-Mic h . residen ts add 4 '70sa les la x

36 channel
wired remote

converter
only

$8895

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

77
64
80
54
10
- ,24,-
38
23
87
41
35
7
33
59

C&D Electronics, Inc.
. P.O. Box 21, Jenison, MI49428

(616) 669-2440

Page

Abex 102
Active 134
Advance Electronics 15
Advanced Computer Products 117
Advanced Tool Technology 96
All Electronics 120
AMC Sales . .. . .. .. .. . .. .. .. .. .. ... .. . ... .. . 94
Antenna Specialists 79
AP Products 32
Arizona Electronics 116
Beckman Electronics 33
Bullet 116
Cambridge Learning 86
C&D Electronics, Inc 136
Chaney Electronics Inc 124
CIE, Cleveland Institute of

Electronics 34-37
Command Productions 95
Communicatio ns Electronics 2
Component Express 67, 114,12 1
Computer Products & Peripherals

Unlimited 114
Consolidated Electronics, Inc• .. .. . .. 110
Concord 112
Contact East.. 103
Cooper Cover II
Digi-Key Corp 118-119
Digitron Electronics 114
Dokay 125
Eico 96
Electronic Rainbow Inc 24.99
Electronic Specialists, Inc 98
Electronic Technology Today 81
Etco Electronics 110
Etronix 97
Fordham Radio 91,115
Formula International 122-123
Gamlt 103
Gilco International Inc • .. . ... .. .. ... . . 120
Grantham College of Eng ineering 96
Grove Enterprises 102
Haltronix 108
Hatachi 13
Heath 10-11
Hickok 22
Hustler 74
ICS 93
Information Unlimited 110
International Electronics 110
J & A Electronics 103
Jameco Electronics 126-127
Jan Crystal 94
JDR Microdevices 130-133
Jensen Tools 103
Jim-pak 29
Keithley Instruments 75
Leader Instruments Corp Cover 111
MFJ Enterprises 94
Micromanagement Systems, Inc 104
Monarchy Engineering, Inc 124
Mountain West Alarm 112
Mouser Electronics 112
MP Systems 124
Nationwide 102
Netronics 93
New Horizon 99
New Tone 9
NRI Scbools 16- 19
NTS Schools 68-71
OK Machine & Tool Cover IV
Omnitron Electronics 76
Pa ia Electronics 97
Panavise 98
PC Mag azine 83
Personal Computing 87-89
Philips ECG 23
Philmetric 98
PolyPaks 135
PPG 128
Radio Shack 129
Ram sey Electronics 108, 109
RCA 26-27
Regency Electronics 97
R.F. Electronics 116
Sams Books , .. .. .. 84
SCR 112
Sencore 1
Shure Bros. Inc 30
Simple Simon Electronics 77
Sintec 14
SJB I I I
Solid State Sa les 128

22
25
76
27
79

Free Information Number

89
53
60
48
49,72

ADVERTISING INDEX

30
63
85
68
4,5
3

12
47
56

39
52

50
26
55
IS
19
11
62
78

86

66

RADIO-ELECTRONICS does not assume any responsibl l lty for errors that may appear
in the index below.

81
8
21,­
67

57
58
84
6
46
13
51
75
74
16

73
32

44
42
65

36
69
83
18
29
28

82
43
17
45
40
9
88
20
34
14

70
71
61
37

90

13" BMC COLOR
MONITOR
Composite Video-sound

$299

.EMt~.
Atan 600 (48K ) .._H._ ::: ..:=:..=._ : .~_ :=.= 65900
Atan 400 (16K) _ __._ 279 .00
410 Program Recorder _ 79.00
810 Disk Drivo 439.00
850 Interface Mod\JIe , _ .• 169.00
Epson cablo lor 850 module 34.00
Ala n Joysbdts (pair) _ •...__ .•..•.•. 20 .00
32K rnodule .......••...•................._ •._ ~ _ _ _99 .95
Alan 16K "'odole by ~otck_ _ ...........•......._ 69 .00
VlsiCalc tor Ala n (Dtsk) .•- ••.__ _.....•_ 185 .00
Pac.uan (Clrtrldge) ..•••.•••.....••••.•.••__..••...__ _ 34.50

[~~~1~~~~jj~~:~:~~::~~~~~· :~~:;::::::§:~
=:~(:!_~=--=-.=: :===:~.::::::::::::==:=:: :::::: ~:~
AssembIetIE~ (cartr~liAAiSd1w-;;;-Mdha~a~e..--.. ..9_50

42 Channel Remote CATV
Converter 9

w/on/off Fine Tuning
$94.95

DELUXE 40 CHANNEL
VHF to UHF Block
Converter $38 .95 ea.

Features .accessible fine tuninq knob
included: matching X formerand two cable

'~ SCOTCH DISKETTES
~ 5% SSDD Soft

Box 10 29.95

Refurbished
Monitors 12" diagonal

39.95
9" Commerc ial Grade $59.95

en
o
Z
o
a:
t­
o
UJ
...J
UJ

6
(5
-c
a:
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Ever see trigger holdoff
on a 20 MHz scope?

Or 500 f.LV sensitivity?
NowLeadergivesyouthese

ann so much more.Check it out:
LBO-524/LBO-524L:
35 MHz
• CALIBRATED DUAL

TIME BASE
• 500 J-LV SENSITIVITY
• 7 kV PDA 6"

RECTANGULAR CRT
• INTERNAL GRATICULE
• DELAYED SWEEP

TRIGGERED FUNCTION
• VARIABLE SWEEP

HOLDOFF
• ALTERNATE CHANNEL

TRIGGERING
• AUTO FOCUS
• CHANNEL1 OUTPUT
LB0-523: 35 MHz
• 7 kV PDA 6"

RECl'ANGULAR CRT
• INTERN*bl GRATIGULE
- 500 SmV

¥

LBO-522: 20 NIH
• 500 J-LV SENSITI
• 6" RECTANGULAR CRT'
• INTERNAL GRATICULE
• ALTERNATE CHANNEL

TRIGGERING
• VARIABLE SWEEP

HOLDOFF
• AUTO FOCUS
• CHANNEL 1 OUTPUT
LBO-514A/LBO-513A:
15 MHz
• 1 mV SENSITIVITY
• 0.5 J-LS SWEEP SPEED
• X-Y MODE CAPABILITY
• LBo-514A AVAILABLE

WITH 8 kV
ACCELERATING
POTENTIAL

Two..year warranty.
Evaluation units.

Our two-year warranty
(even on the CRT) is backed
by factory servicedepots on
both coasts. Evaluation units
are available to qualified
customers.

Call toll free
(80 ) 645 5104

Contact us todayfor an
evaluation unit, catalog
showing over 60 Leader test
instruments, the name of your
nearest "Select"distributor
-and more information.




