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Ever see trigger holdoff
on a 20 MHz scope?

Or 500 J-LV sensitivity?
Now Leader gives you these

and so much more. Check it out:

LBO-524/LBO-524L:
35 MHz
• CALIBRATED DUAL

TIME BASE
• 500 ~V SENSITIVITY
• 7 kV PDA 6"

RECTANGULAR CRT
• INTERNAL GRATICULE
• DELAYED SWEEP

TRIGGERED FUNCTION
• VARIABLE SWEEP

HOLDOFF
• ALTERNATE CHANNEL

TRIGGERING
• AUTO FOCUS
• CHANNEL 1 OUTPUT

LBO-523: 35 MHz
• 7 kV PDA 6"

RECTANGULAR CRT
• INTERNAL GRATICULE
• 500 ~V SENSITIVITY
• VARIABLE SWEEP

HOLDOFF
• ALTERNATE CHANNEL

TRIGGERING
• AUTO FOCUS
• CHANNEL 1 OUTPUT
CIRCLE 4 FOR PRODUCT DEMONSTRATION

CIRCLE 5 FOR PRODUCT INFORMATION

INTERNA
· ALTERN~

TRIGGERING
• VARIABLE SWE

HOLDOFF
• AUTO FOCUS
• CHANNEL 1 OUTPUT

LBO-514A/LBO-513A:
15 MHz
· 1 mV SENSITIVITY
• 0.5 ~S SWEEP SPEED
• X-Y MODE CAPABILITY
• LBO-514A AVAILABLE

WITH 6 kV
ACCELERATING
POTENTIAL

Our two-year warranty
(even on the CRT) is backed
by factory service depots on
both coasts. Evaluation units
are available to qualified
customers.

Call toll-free
(800) 645-5104

Contact us today for an
evaluation unit , catalog
showing over 60 Leader test
instruments, the name of your
nearest "Select"distributor
and more information.

Forprofessionals
who

know • •
the Itii!1l
difference.

380 Oser Avenue
Hauppauge , N.Y. 11788 (516) 231-6900

Regional Offices:
Chicago , Los Angeles , Dallas





Why use their flexible discs:
BASF, Control Data, Dysan, IBM, Kybe, Maxell,
Nashua, Scotch, Syncom, Verbatim or Wabash

when you could be using

MEMOREX
high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 8/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSSD CPT 8000 Compatible, Soft Sector
8" SSDD IBM Compatible (128 8/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 8/S, 26 Sectors)
8" DSDD Soft Sector (256 8/S, 26 Sectors)
8" DSDD Soft Sector (512 8/S, 15 Sectors)
8" DSDD Soft Sector (1 024 8/S, 8 Sectors)
5V4" SSDD Soft Sector w/Hub Ring
5%" SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5V4" DSDD Soft Sector w/Hub Ring
5V4" DSDD 10 Hard Sector w/Hub Ring
5V4" DSDD 16 Hard Sector w/Hub Ring
5V4" SSDD Soft Sector w/Hub Ring (96 TPI)
5V4" DSDD Soft Sector w/Hub Ring (96 TPI)
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Doubl e Density; TPI = Tracks per inch

Part #

3062
3015
3045
3090
3102
3115
3103
3114
3104
3481
3483
3485
3491
3493
3495
3504
3501

CE quant.
100 price

per disc ($)

2.09
2.09
2.99
2.74
3.34
3.34
3.34
3.34
3.34
2.34
2.34
2.34
3.09
3.09
3.09
2.99
3.99

Memorex Flexible Discs ... The Ultimate in Memory Excellence
Quanti ty Discounts Available
Memorex Flexibl e Discs are packed 10 discs to a carton
and 10 carto ns to a case. Please order only in increment s
of 100 unit s for quant ity 100 pricing. We are also willin g to
acco mmodate your smaller orders. Quantit ies less than
100 un its are availab le in increment s of 10 units at a 10%
surcharge. Qu antity d iscounts are also available. Order
500 or more discs at th e same tim e and deduct 1%; 1,000
or more saves you 2%; 2,000 or more saves you 3%; 5,000
or more saves you 4%; 10,0 00 or more saves you S%j
25,000 or more saves you 6%; 50 ,000 or more saves you
7% and 100,000 or more discs earns you an 8% discount
off our supe r low quantity 100 price. Almost all Memorex
Flexibl e Discs are immediately available from CEo Our
warehouse faciliti es are equipped to help us get you th e
quality product you need, when you need it. If you need
further assistance to find th e flexib le disc th at's riQht for
yoe, call the Memor ex compatibility hotline. Dial toll-free
800-538-8080 and ask forth e flexible disc hotlin e extension
0997. In California dial 800-672-3525 extension 0997.
Outside the U.S.A. dial 408-987-0997.
Buy w it h Confidence
To get the fastest delivery fro m CE of your Memorex
Flexible Discs, send or phone your orde r directl y to our
Computer Products Division. Be sure to calcu late your
pr ice using the CE prices in thi s ad. Michigan resid ents
please add 4% sales tax. Writt en purchase ord ers are
acce pted fro m approved gove rnment age ncies and most
well rated firms at a 30% surcharge for net 30 billing. All
sales are subject to availability, acceptance and verification.
All sales are final. Prices, terms and speci f icat ions are
subjec t to change without noti ce. Out of stoc k items will be
place d on backorder automatically unl ess CE is instruct ed
differentl y. Minimum prepaid orde r SSO.OO. Minimum
purchase order $200.00. International orders are invited
wit h a $20. 00 surcharge for special handling in add it ion to
shipp ing charges. All shipments are F.O.B. Ann Arbor,
Mic higan. No COD's please. Non-ce rtif ied and foreign
checks requ ire bank clearance.

Mail orders to: Commun icat ions Elect ronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A Add S8.00 per case or
partial-case of 100 8-inch discs or S6.00 per case or partial
case of 100 5V.-inch mini-discsfor U.P.S. ground shipping and
handling in the continental U.S.A.If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toll-free in the U.S. Dial 800-521-4414. If you are
outside the U.S.or in Michigan,diaI313-994-4444.Orderyour
high quality, error free Memorex discs today.
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Free Memorex Min i-Disc Offer - Save 10 %
Every carton of 10 Memorex 5V, Inch mini-di scs so ld by
Communi cation s Electronics, now has a coupon good
for a free Memorex mini-disc. For every case of 100
Memorex mini-discs you buy from CE,you'll get 10 free
mini-discs directl y from Memorex. There is no limit to
the numb er of discs you can purchase on this spec ial
offer. This offer is good only in the U.S.A. and ends on
December 31,1 982.

Quality
Memorex means quality products that you can depe nd
on. Qualit y control at Memorex means starting with the
best materials available and cont inual survei llance
throu ghout the ent ire manufactu ring process .The ben­
efit of Memorex's years of exper ience in magnetic
media production, resulti ng, for instance, in proprietary
coat ing formulations. The most sophist icated testing
procedur es you'll find anywhere in the business.

100 Percent Error Free
Each and every Memorex Flexibie Disc is certified to be
100 percent error free. Each t rack of each flex ible disc
is tested, individually, to Memorex's stringent standards
of exce llence. They test signal amplitude, resoluti on,
low-pass modulati on, overw rite, missing pulse error
and extra pulse error. Rigid quality audits are built into
every step of the manufactu ring process and stringent
testing result in a standard of exce llence that assures
you, our custo mer, of a qualit y product designed for
increased reliabili ty and consiste nt top performance.

Customer-Oriented Packag ing
The desk-top box con ta ining ten discs is convenientfor
fil ing and storage. Both box labels and jacket labe ls
provide full informat ion on compat ibility, dens ity, sec­
torin g, and record length. Envelopes with multi -lan­
guage care and handlin g instruct ions and and co lor­
coded removable labels are included. A write -protec t
featur e Is available to provide data security.
Full One YearWarranty- You rAssu ranc e of Quali ty
Memorex Flexib le Discs wi ll be replaced free of charge
by Memorex ifthey are found to be defecti ve in materials
orwo rkmanship within one yea r of the dale of purchase.
Oth er than replacement, Memorex will not be respon­
sible for any damages or losses (inciuding consequential
damages) caused by the use of Memorex Flexible
Discs, Copyng hl · 198 2 Commun lCJ.l oons Eleclronics~ Ad * 051782

Free disc offer
Save 10%

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Rellability-Memorex Flexible Discs

4~OMMUNICATIONS
&ELECTRONICS™
Computer Products Division
854 Phoenix 0 Box 1002 0 Ann Arbor, Michig an 481 06 U.S.A.
C'II TOLL-FREE(800) 521-44t4 oroul,lda U.S.A. (313) 9D4.4444
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THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS
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14 Editorial 95 New Products
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SPECIAL FEATURE

BUILD THIS

TECHNOLOGY

CIRCUITS AND
COMPONENTS

VIDEO

AUDIO

RADIO

COMPUTERS

EQUIPMENT
REPORTS

53 BUYING MAIL-ORDER COMPONENTS
Mail-order is sometimes the only way to obtain the components
you need. Here are some tips you should know and pitfalis you
should avoid. Karl T. Thurber, Jr., W8FX

45 HEART·RATE MONITOR
Know the state of your health and fitness. This project displays
your heart rate in beats-per-minute by simply attaching an opto­
electronic sensor to your finger. Robert Grossblatt

49 PICTURE PHONE
Part 2- Adapter sends video pictures over the telephone line to
a remote location. Josef Bernard

63 STEREO IMAGE EXPANDER
Part 2-Hi-fi adapter adds an extra dimension to your recorded
music. Joel Cohen

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

40 SATELLITE TV NEWS
The latest happenings in communications technology.
Gary H. Arlen

71 ALL ABOUT PULSE GENERATORS
How to use a pulse generator to test an analog circuit.
Charles Gilmore

84 STATE-OF-SOLID-STATE
DC voltage-controlied switches. Robert F. Scott

42 NEW IDEA
Electronic thermometer.

59 HOW TO DESIGN ANALOG CIRCUITS
Proper transistor operation requires proper biasing. Learn about
biasing circuits and how to design them. Mannie Horowitz

74 HOBBY CORNER
Learning about microprocessors. Earl " Doc" Savage, K4SDS

92 SERVICE CLINIC
Color-burst reference oscillators. Jack Darr

92 SERVICE QUESTIONS
Radio-Electronics' Service Editor solves technicians' problems.

66 REPAIRING PORTABLE CASSETTE RECORDERS
How to troubleshoot and repair these popular recorders.
Homer L. Davidson

78 COMMUNICATIONS CORNER
Touch-Tone devices and FM Adjustments. Herb Friedman

80 COMPUTER CORNER
Electronic worksheets. Les Spindle

26 Sencore Model SC61 Waveform Analyzer.

32 McKay/Dymek General Coverage Receiving System

ON THE COVER
Using an otpo-electronic sensor that
attaches to your finger, this battery­
powered monitor di sp lays you r
heart rate in beats-per-minute on a
digital display. Knowing how your
heart rate varies under different cir­
cumstances can give you an idea of
your physical condition. Get started
building you rs today. The story
starts on page 45.

HOWTO PROPERLY BIAS a transistor circ uit Is
the subject of this month's analog design
series . Must reading If you r designs are to func­
tion the first t ime you plug them in. The story
starts on page 59.

HOW TO TROUBLESHOOT AND REPAIR port­
able cassette recorders. The best results are
obta ined with a log ical troubleshooting
approach. The story starts on page 66.

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

Sub scription Serv ice: Mail all subsc ript ion orde rs,
changes, correspondence and Postmaster Notices of un­
delivered copies (Form 3579) to Radio-Electronics Sub­
scription Service, Box 2520, Boulder, CO 80322.

A stamped self-addressed envelope must accompany all
submittedmanuscripts and/or artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
artworkor photographs while in our possessionorotherwise.
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~s II service to readers, Il adlo-Electronics pUblishes available plan s or Information relating to newsworthy products, techn iques and scien tifi c and technological developments.
Becau se of possible var iancas In the quali ty and condition of matarlals and workmanship used by readers , Radio-Electronics discl aims any responsibility for the safe and proper
functioning of reader-built pro ject s based upon or f rom plans or Informati on published In this magazine.
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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DISC DATA

DIGITAL TV

BETA HI-FI

The often-postponed market launch of the Japanese VHD videodisc system is now sched­
uled for summer 1983. Pioneer (see photo) has expanded its line of LaserVision players to
three-the original model at about $750, a new remote-control unit at $800, and a version
without remote and random frame access at $600. RCA added a fourth CED player to its line
described here last month-a model with wireless remote control and all-electronic on-set
controls at $449.95.

"Computer TV" could become a byword-or an advertising point-next year when the first
sets with completely digital signal-processing circuits are scheduled to be introduced . The
circuits are contained on five VSLI IC's developed by ITT Semiconductor and being offered
worldwide to TV set makers. In claims the IC's replace an average of 20 IC's, 500 to 600
transistors and other components , and make possible production of a better TV set for the
same or less money. Among the claimed advantages : The set can be self-testing and
self-adjusting , automatically compensating for picture-tube aging. The same set can be
"programmed" to accommodate NTSC or PAL color . Stereo audio, when available, comes
"free" (except for the speakers), merely by programming. The design will accommodate
digital sound input, or digital input from a computer . It makes possible the later addition of
low-cost "peripherals," such as digital ghost elimination, high-definition by means of line
interpolation, and elimination of flicker by interpolation of additional fields or frames . The first
production prototype digital TV will be shown by In's Standard Elektrik Lorenz of Germany.
Among at least eight set makers working with the In circuits is Zenith, which could be the first
to introduce a digital set here.

How can you get true high-fidelity stereo from a half-inch home video recorder? The VHS
manufacturers are adding a second audio track and Dolby noise reduction,but that provides a
50-10,000 Hz frequency response , at most. Headed by Sony, the Beta group has been
showing a proposed new "Beta Hi-Fi" system that can provide better audio specs than an
open-ree l tape recorder, but is still compatib le with existing Beta recorders and tapes.

Beta's magic trick is to leave the current longitudinal audio track alone and put a new stereo
sound track on an FM carrier in the helical video track. The result is "nearly digital" sound,with
an 80-dB range, far above the 30- to 40-dB range of current recorders , with a frequency
response of 20-20,000 Hz at 0.3% distortion , and inaudible wow and flutter . Recorders built
for the hi-fi system would also be able to play the longitudinal track on old tapes, and new
prerecorded tapes would have a longitudinal mono track plus the helical hi-f stereo pair, to
preserve compatibility . An extra bonus is the ability to have three separate soundtracks on
mono tapes-three different languages , for example. Sony claims that such a helical-audio
feat can't be accomplished on VHS recorders because their head drums are too small,
resulting in picture degradation . But the VHS camp has yet to be heard from on the subject. If
they go ahead with the project , Beta manufacturers say they can have recorders in the hi-fi
format on the market around mid-1983 . R-E





WHAT'S NEWS

SECRETARYIS USING THE SF·78t with SF-461 automatic document feeder
(right) and SF-410sorter (In front olthe secretary). Those can be added to the
copier to permit the equipment to grow as the user 's needs may require.
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Sharp reducing copier
talks back to user

A new dry, any-paper desktop
copier that talks to its user, makes
reduced-size copies, can be auto­
mated, and helps diagnose its own
troubles, has been introduced by
Sharp Electronics Corp., head­
quartered in the United States at
Paramus, NJ.

The new model SF-78t speaks
from a built-in voice synthesizer
that emits electronic tones in a
series that the ear hears as clear,
easily understood sentences.
When the user makes a reduced­
size copy, the machine reminds

him: "Check the paper size," and if
he leaves his material in the ma­
chine and starts to walk away, it
calls out: "Remove the original." If
there is a paper misfeed, the SF­
78t warns the user and tells where
to look for the cause.

The machine also warns if paper
or toner needs replenishing , and if
the machine is out of order. The
copier's total vocabularly is nine
sentences, all selected to boost
efficiency and save time.

An advanced self-diagnostic
system, aided by a microcompu­
ter, pinpoints many problems by
voice or LED alphanumeric dis­
play-quick but thorough diagnos-

tic tests can be run from the front
panel by pressing buttons.

The copier will take originals up
to 11 x 17 inches. From that size,
copies can be reduced to 8'12 x 14
or 8'12 x 11 inches. Line artwork
can often be reduced so cleanly
that it can be used for reproduc­
tion. Two 8'12 x 11-inch pieces
can be placed side-by-side for
reproduction. The SF-18t picks up
a broad range of colors, inclUding
the difficult blue tones.

Transistors move into
high-voltage range

Motorola, in what it refers to as
"a major expansion of MOS power
transistor technology," has in­
troduced eight new devices in the
"sparsely populated 550-volt and
up" field. The new devices are in­
tended for power supplies operat­
ing from 230 and 460-volt lines.
They are supplied in four voltages ,
with breakdown rating from 550 to
900 volts, and up to 3 amperes of
continuous drain current.

The new devices are intended
for such equipment as transmitt­
ers, radar, and medical electronics
using high-power, high-voltage,
tube-operated circuitry . Prices are
in the $7 to $10 range. Data sheets
are available from Motorola at P.O.
Box 20912, Phoenix, AZ 85036 .

Children, aged 3 to 13,
are new computer market

The Learning Co. of Portola Val­
ley, CA, is henceforth devoting its
efforts to developing and selling in­
teractive computer software for
children whose ages range from 3
to 13 years. The programs are for
use in the home, and include play
with learning, encouraging
participation by both children and
their parents.

The first two programs offered
are Moptown and Magic Spells.
They are available from Apple
Computer distributors under Ap­
ple's Special Delivery Software
programs. Moptown is a set of 11
logic games; Magic Spells is a
word game that combines large
text, color graphics, and music.

The games are designed for par­
ents who wish to encourage their

children to learn in an entertaining
and unthreatening way. The pro­
gram guides the child through a
series of adventures that promote
original thinking. There is no vio­
lence and no wrong answers to
discourage the child.

Founded in 1980 as Advanced
Learning Technology by Dr. Ann
Piestrup, the company pioneered
the development of children's pro­
grams with interactive software
featuring color graphics and an­
imation, working under grants from
the National Science Foundation
and the Apple Education Founda­
tion. Its change of name marks its
move from a grant-funded organ­
ization to a commercial firm.

New plant will meet
videodisc demands

RCA has commenced construc­
tion in Indianapolis of a new $19
million facility for manufacturing
the compound essential in making
"CEO" videodiscs . That will be
used to support the expanding disc
manufacture at the company's
Rockville Road plant in In­
dianapolis , as well as to supply
other manufacturers worldwide .

The compounding facility blends
the plastic, carbon, and other
materials that are used in pressing
the conductive RCA discs . The
blended material is in the form of
pellets, which are formed into a
mass and then placed between the
two stampers of an automatic com­
pression molding press to make
the final disc. The new plant will be
able to process 50,000 pounds of
raw material daily.

In addition to the new 55,000­
square-foot compounding facility,
RCA has completed a new power
plant that will be able to produce
the energy that will be needed for
60 disc presses.

Satellite-to-home
broadcasts In sight

The Satellite Televis ion Corp
(STC) a subsidiary of COMSAT,
has received four bids to construct
direct-broadcast satellites (DBS)
for STC's satellite-to-home pay-TV
service . The companies bidding
were Ford Aerospace and Com­
munications Corp, General Elec-

continued 0 11 page 12



TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

In 30 years of Tektronix oscil­
loscope leadership, no other
scopes have recorded the
immediate popular appeal of
the Tek 2200 Series. The Tek2213
and 2215 are unapproached for the
performance and reliability they
offer at a surprising ly affordable
price .

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical pa rts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors . And
obviated the usual cooling fan .

'Price F.O.B. Beaverton. OR

Yetperformance is written all over
the front pane ls. 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: $1100 for the 2213*.
$1400 for the dual time base 2215.
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technica l pe rsonnel can answer
your questions and expedite
delivery. Yourdirect order includes

probes, operating manua ls, 15­
day return policy and full Tektronix
warranty.

For a demonstration stop by your
local Tektronix Sales Office .

ORDER TOLL FREE

1-800-426-2200
Ask for Department J0133
In the state of Washington ,
Call (206) 253-5353 co llect.

COMMITTED TO EXCElLENCE
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Now! Learn on the latest•••
NRI training includes

25" Neatli/Zenith
colorTVwith state-of­

the-art features
• 6-function infrared remote control
• space phone lets you answer or call from your

chair
• microprocessor-controlled PU varactor tuner



Choice of specialty training on TV, stereo, or VCR
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Practical training on a real state-of-the-art
TVusing professional equipment

The Professional's
Choice

Amillion and a half stu­
dents have already chosen the
NRI way. And over half the prac­
ticing TV service technicians in
the U.S. have advanced their
careers with convenient home
training. Among them, it's NRI
3to lover any other school
(summary of national survey
on request).

Free Catalog...
No Salesman Will Call

Get all the facts on
complete, convenient NRI train­

ing. See all the equipment, look
over complete lesson plans,
check out our convenient time

payment plans. And see the
many other opportunities in

fields like Microcomputers, Elec- .
tronic Design, Communications
Electronics, and more. send
postage-paid card and see what ad­
vanced training is all about. Ifcard
has been removed, please write to us.

181NKI Schools
McGraw-Hill Continuing

, EducationCenter
C) ,~ ~ 3939 Wisconsin Ave.It"rj Washington, D.C. 20016

We'll giveyou tomorrow.

which specialty youelect,yourprac­
tical training also includes experi­
ments and demonstrations with
the exclusive NRI Discovery
Lab" and your own profes­
sional digital multimeter. All
equipment is yours to use
and keep.

Learn in Your
Spare Time
No need to quit

your job or tie up your
evenings with night
school ...no classroom
competition or rigid schedules. NRI
trains you in yourown home atyour
convenience. You're a class of one
with complete course materials,
practical training on the latest
equipment, and the backing of a full
staff of professional electronics
educators. NRI brings it all to you.

Choice of
Three

Specialties
And onlyNRI

gives you the opportun­
ity to specialize in any
of three areas. You get
the same complete
training covering TV,
audio systems, and
videorecorders,but you
select yourown specialty
for practical,hands-on
training.

You can choose
to build the Heath/
Zenith color TV;special­
ize inaudiosystems and
build yourown AM!
FM stereo system; or
take yourbench training
with remote-controlled
videocassette recorder
featuringNRI training
on videotape. No matter

We've taken the
finest, most advanced,
most complete TV/Au­
die/video course avail­
able and made it even
better. Now NRI brings
yourtraining up to and
even beyond today's
technology with the
exciting, advanced per­
formance Heath/Zenith
Model 2501 Tv. Nowyou
can learn how to service
even the latest circuitry
on the most expensive
TV sets as you assem­
ble andperform ex­
periments on your
Heathkit/Zenith.
Only NRI combines
such complete
training with such
up-to-date equipment.
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WHAT'S NEWS
continued from page 16

AIR FORCETECHNICIANS TRACK SATELLITES at the ground-based Electro­
Optical Deep Space Surveillance System facility in New Mexico. It is the first of
five world-wide stations that will keep track of all man-made satellites in orbit
within a range of 22,000 miles.
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tric Co., Hughes Aircraft Co., and
RCA Astro Electronics.

STC's Request for Proposals
(issued January 13) were for con­
struction of two satellites (one op­
erating and one spare) which STC
would use for satellite-to-home
pay-TV service over an area
approximating the U.S. Eastern
Time Zone. The satellites are
scheduled to operate on the 12­
and 17-GHz bands.

The construction program is ex­
pected to take more than three
years, and the service would begin
in late 1985 or early 1986. STC will
offer three channels of premium
pay television, without advertising.
Individual subscribers would re­
ceive STC's pay-TV service on
small, inexpensive home re­
ceiving-antennas.

Optical system tracks
distant satellites

The first of five Ground-based
Electro-Optical Deep Space Sur­
veillance Systems (GEODSS) has
gone into action at the White
Sands Missile Range in New Mex­
ico. It will track optically satellites
that orbit well above the range of
most radars . GEODSS replaces
an older camera system that re­
quired developing photographic
plates and examining them with a
microscope, usually about an

hour 's work . Sighting and
identification with GEODSS is
almost instantaneous.

GEODSS's telescopes can pin­
point the location of all satellites
above 3,000 miles, especially
those that orbit at 22,000 miles
above the equator. The telescopes
combine camera optics and com­
puters and can see objects 10,000
times dimmer than the human eye
can detect. They are are able to
spot an object the size of a soccer
ball more than 22,000 miles away.
In operation, they fix on the stars
and pick up any objects moving in
front of them.

The telescope search is auto­
matic, and the images it captures
are recorded on a television
camera. One hundred pictures a
minute are converted into digital
pulses and fed into a computer that
filters out the (relatively) stationary
surrounding stars and displays the
satellites as streaks of light on
video monitors.

To protect its own satellites from
possible destruction, the Air Force
must know what is in space and
whether it is friend or foe. That in­
formation will be supplied by the
GEODSS network. Sites in Korea
and Hawaii are expected to be op­
erational sometime this year, and
an Eastern Atlantic and an Indian
Ocean station will be in operation
by the mid-1980's.

Anti-scanner ordinance
tossed out in Philly

Municipal Court JUdge J. Earl
Simons ruled that Section 10-817
of the Code of Philadelphia Ordi­
nances is unconstitutional. The
ordinance, enacted in 1967, made
access to police and fire radio
channels illegal. It was not en­
forced until late in 1981, when the
city interpreted the law to apply to
radio scanners and arrested
several owners and employees of
retail stores for selling scanners.

The judge stated, among other
things: " Individuals use scanner
radios for personal entertainment
or security purposes. Group use is
endorsed-and in fact encour­
aged-by local law enforcement
agencies, which conduct pro­
grams to teach the use of such
scanner radios as a crime com­
batant. ... There is no evidence to
suport the contention that access
to police or fire channels increases
crime, or the risk thereof ... on the
contrary , it demonstrates a
markedly decreased risk of crimi­
nality when such scanners are em­
ployed by the citizenry. The con­
clusion is compelled that the ordi­
nance is unconstitutional. "

The judge then ruled that the
citations be dismissed and the de­
fendants discharged .

New state voice network
promises greater economy

The State of Washington has
contracted with the Action Com­
munications System Div of Hon­
eywell for a Roadrunner Network
Management System, to replace a
Common Channel Switch ing
Arrangement (CCSA) leased from
Pacific Northwest Bell.

The state has spent nearly $12
million annually for long-distance
telephone services provided by the
CCSA leased network system. It is
expected that the new systems
can save about $5 million in annual
long-distance costs. Average call­
ing rates will be reduced from 12
cents to 6.5 cents per minute by
using the least-cost routing and
management possibilities offered .

A network of intermachine
trunks and PBX tie lines will in­
terconnect four switching centers
at Olympia, Seattle, Spokane, and
Vancouver with government PBX

facilities across the state . The
2,656 port statewide network will
utilize 4,800-baud data links be­
tween the four switching centers
for "look ahead" routing and data­
bas e m a in ten a nc e and d i­
agnostics.

G-E applies for a new
consumer phone service

The General Electric Co. has
applied for a total of g MHz in the
gOO-MHz band, for a new con­
sumer -oriented mobile com­
munications service. The alloca­
tion would be divided into two 4.5­
MHz bands separated by 45 MHz.
That would provide 150 channels
of 30 kHz each.

The new Personal Radio Home
Communications Service (PRCS)
would be designed to augment the
limited communications services
already available to mobile con­
sumers. It would provide the user
with an affordable quality service
for private communications within
a user's normal driving area.

The system will consist of a base
station tied into the user's tele­
phone, and mobile units installed
by users in their vehicles . The typ­
clal range with the system would
be in the order of 5 miles, which
can be increased to approximately
15 miles by using strategically lo­
cated repeater stations. There
wouldbe a nominal chargeaccessof
anyofthose. Repeaters wouldnot be
interconnected.

An additional communications
feature is automatic interconnec­
tion to the public telephone net­
work through the base station.

New photovoltaic cell
works with low light

A high-performance photovolta­
ic module that produces 40 watts
of peak power with 35 solar cells
has been developed by Arco Solar
(a subsidiary of Atlantic Richfield)
at Chatsworth, CA.

Using single-crystal silicon cells,
the module can charge batteries at
5 to 10 percent of noonday sun.
The manufacturer claims that un­
der such low light conditions, the
new cells can deliver up to 25 per­
cent more energy than typical
modules of polycrystalline design.

The new module , M51, mea­
sures 1 x 4 feet and is 10.75 per­
cent efficient. R-E
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EDITORIAL
Radia­
Ilelllrenilis.

How many times have you decided to build a project only to find
that the parts list contains components that are almost impossible to .
obtain locally? Or, how many times have you used your best
troubleshooting skills to locate a bad component on a PC board only
to find that the component might as well be a proprietary unit from a
Titan missile. Unfortunately, we've all found ourselves faced with that
situation at one time or another.

Let's face it, in today's "high-technology" society, the electronic
components that we very often need are becoming more and more
difficult to obtain locally. Perhaps it is because the components that
we are looking for are becoming more complex. Or, perhaps our local
suppliers are finding it necessary to become more specialized . What­
ever the reasons may be, understanding them won't help us when
we're faced with the situation of trying to obtain a specific component.
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As bad as the situation might seem, especially to those of us that
are not living in or near a large metropolitan area,we are not totally .
helpless. Fortunately, there are a large number of mail-order firms that
supply electronics components. While I'll admit that ordering an
electronic component from a mail-order supplier is not as convenient
as walking into your local supplier , at least the mail-order supplier is
more likely to have a larger and more diversified inventory.

While the majority of the mail-order suppliers are quite reputable,
not all of them are on the up and up. Screen the mail-order suppliers
before you buy from them. First, if the ads appear month after month
in Radio-Electronics magazine, you can be confident that they are
reputable. Use the free information card at the back of the magazine
to order catalogs from those suppliers and keep them handy. Catalogs
are great for locating components that you need and they contain val­
uable ordering information when you're actually ready to order a com­
ponent.

I can't possibly cover all the aspects of purchasing mail-order com­
ponents in just one editorial page. The subject is important and we are
presenting part 1 of a two-part series entitled "The Ins and Outs of
Buying Mail-Order Components." Read the series and request as
many catalogs as you can from the mail-order suppliers. They will be
your best protection against being stuck for hard-to-find components in
the future.

ART KLEIMAN
Editor

Gernsback Publ ications. Inc.
200 Park Ave. S.. New York . NY 10003
President : M. Harvey Gernsback
Vice President : Larry Steck ler
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Address _

Zip _GX-387

City State _

Name _

MAIL TO: Heath Company, Dept. 020-934
Benton Harbor, MI 49022

o YES, Please send me your free Heathkit Catalog.
I'm not currently receiving your catalog.

x-v inputs for Lissajous measurements:
Feedtwo separate input signals to the 10-3220.

Wide DC·20 MHz bandwidth: The 10-3220
can measure a very wide rangeof input signals.

Outstanding sensitivity: Vertical signals as
low as 2 millivolts can be accurately measured
by the very sensitive 10-3220. Accuracy is as

high as 3 percent (from 20-30 deg. C), on both vertical
and horizontal measurements.

Save more than 30% when you build it yourself: The
10-3220Portable 20 MHz Oscilloscope Kit is value-priced
at just $689.95 :"

Easy to build: Thorough Heathkit assembly manuals
take you step-by-step , from unpacking to final plug-in .
Anyone can do it. And experienced service techs are just
a phone call away,to help you during building or servicing.

Heathkit®"Mai l Order, F.O.B. Benton Harbor. MI.
Also available assembled, mail order priced at 5995.00. F.O.B. Prices. specifications
and product availability SUbject to change without nonce. "" See the white pages of
your telephone book for the Heathkit Electronic Center nearest you. Heathkit Elec­
tronic Centers in the U.S. are operated by Verilechnology Electronics Corporation.
a wholly-owned subsidiary of Zenith Radio Corporat ion. GX·387

FREE CATALOG
Complete deta ils on Heathkit oscilloscopes
- and nearly 400 other electronic kits for your
home , work or pleasure - are in the new
Heathkit catalog. Send the coupon at right
for yours today, or pick one up at any of the
65 convenient Heathkit Electronic Centers· ·
located throughout the U.S. and Canada.
If coupon is missing, write Heath Co., Dept.
020-934, Benton Harbor, MI 49022 .

Compact enough to fit under an airplane
seat , the Heathkit 10-3220 represents out­
standing value in its class. Weighing only
16 pounds, the 10-3220is designedfor field
service troubleshooters who need a light,
portable battery-operated scope for use
where AC power is not available.

Dual-trace versatility: The 10-3220 allows you to com­
pare two different signals simultaneously- to make input!
output comparisons, check phase relations hips and
acco mpl ish oth er complex measu rements. Algebraic
functions add versatility.

Special invert display function: Enables you to com ­
pare two waveforms that are nearly 180 degrees out of
phase - by inverting one of the waveforms.
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• Multi-dimensional
string and numerical arrays

• Mathematical and scien­
tific functions accurate to
8 decimal places

• Unique one-touch entry
of key words like PRINT,
RUN and LIST
• Automatic syntax error
detection and easyediting
• Randomize function

useful for both games and serious applications
• 1K of memory expandab le to 16K
• A comprehensive prog ramming guide and
operating manual

The ZX81 is also very convenient to use. It
hooks up to any television set to produce a clear
32-column by 24-line display. It comes with a
comprehensive programming guide and oper­
ating manual designed for both beginners and
experienced computer users.And you can use
a regular cassette recorder to store and
recall programs by name.

THES99.95
PERSONAl

COMPUTER.

Introducing the
Sinclair ZX81.

If you're ever
going to buy a personal
computer, now is the time
to do it.

The Sinclair ZX81
is the most powerful , yet
easy-to-use computer
ever offered for any­
where near the price:
only $99.95* completely assembled.

Don't let the price fool you. The ZX81 has
just about everything you could ask for in a per­
sonal computer.
A breakthrough in personal computers.

The ZX81 is a major advance over the origi­
nal Sinclair ZX80-the first personal computer to
break the price barrier at $200.

In fact, the ZX81's 8K extended BASIC offers
features found only on computers costing two or
three times as much.

Just look at what you get:
• Continuous display, including moving graphics

Sinclair technology isalsoavailable in Timex/Sinclair computers
under a licensefrom Sinclair Research Ltd.



City State Zip _

Am ountQty.

16K MEMORY MODULE : Like
any powerful, full f ledged com­
puter, the ZX81 is expandable.
Sinclai r's 16K memory module
plugs right onto th e back of
your ZX81. Cost is $49 .95, plus
shipping and handling .

Price"

These numbers arefor orders only. If you just
want information, please write: Sinclair Research
Ltd., 2 Sincla ir Plaza,Nashua, NH 03061.
" Plus shipping and handling. Price includes connectors for Nand cassette,AC adaptor, and
FREEmanual.
··Does not apply to ZX81 kits.

NEW SOFTWARE: Sinclair has
published pre-recorded pro­
grams on cassettes for your
ZX81. We're constant ly coming
out w ith new prog rams, so we ' ll
send you our latest software
catalog with your computer.

Name _

Address, ~

One Sinclair Plaza, Nashua, NH 03061 .

·u.s.dollars

ZX81 $99 .95

ZX81 Kit 79 .95 j

16K Memory Module 49 .95 I
Shippinq and Handl inq 4.95 $4 .95

TOTAL

MAIL TO: Sinclair Research Ltd., I

I Ad Code OgRE

5iinl::lair
To order cal l toll free: 800-543-3000r-------------------------- I

Order at no risk. **
We'll giveyou 10days to try out the ZX81.lf

you're not completely satisfied, just return it to
SinclairResearch and we'll giveyou a full refund.

And if you have a problemwith your ZX81,
send it to Sinclair Research within 90 daysand
we'll repairor replace it at no charge.
Introducing the ZX81 kit.

If you really want to save money,and you
enjoybuilding electronic kits, you can order the
ZX81 in kit form for the incredible priceof just
$79.95.* It'sthe same, full-featured computer,
onlyyou put it together yourself. We'll send com­
plete, easy-to-follow instructions on how you can
assemble your ZX81 in just a few hours.All you
have to supply is the soldering iron.
A leader in microelectronics.

TheZX81 represents the latest technology in
microelectronics. More than 10,000aresold
every week. In fact, the ZX81 isthe fastest selling
personal computer in the world.

We urgeyou to place your order for the
ZX81 today.
Toorder.

To order,simplycall toll
free.Or use the coupon below.
Remember, you can try it for
10days at no risk.* * Thesooner
you order, the sooneryou can
start enjoying your own
computer.
call toll free 800-543-3000.

Ask for operator #509.
InOhio call: 800-582-1364;
in Canada call: 513-729-4300.
Askfor operator #509. Phones
open 24 hoursa day, 7 days
a week. Have your MasterCard
or VISA ready.



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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Find out more!
Today. Now.
There's a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You' ll get a copy of CIE's free
school catalog, along with a comp lete
package of perso nal home study
information.

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

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

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

Associate Degree
Now, CIE offers an Associate in

Applied Science Degree in Electronics
Engineering Technology. In fact , all
or most of every CIE Caree r Cou rse
is directly creditable towards the
Associate Degree.

"If you' re going to learn
electronics, you might as well
learn it right: '
John Cun ningham
Senior Technical Director

Age Phone (areacode) _

Check box for G.I. Bill bulletin on Educatio nal Benefits: 0 Veteran

DYES. .. I want to learn from the specialists in electronics - CIE. Send me my FREE
CIE schoo l catalog ... including details abo ut the Associate Degree program.. .plus my
FREE package of home study information.
Print Name _

Your FCC Licensecan 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
knowledge and skills. More than half
of CIE's courses prepare you to pass
this exam. Surveys show that some
80070 of CIE 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 train 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.

• 1776 East 17th Street, C le v e la n d . O h io 44114
• Accred ited Member National Home Study Counci l

••• Address Apt. _

•

City _

State Zip _

••• MAIL TODAY!

r····--·_--
• C IE Cleveland I n s t;i t; u t; e

of E lect;ron ics. I n c .

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
CIE 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. Tha t's the proven
way to success. CIE studies require just
about 12hours of your time a week, two
hour s a day. You probably do have the
time.
Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn't be
reading this. Now, build on that. CIE
Auto-Programmed (!J 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 . Education-learning
a skill-is an inflation-fighter that can
be yours . If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.
You have a family now. All the more
reason why you have the responsibility
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
CIE 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 CIE 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 sat isfactio n with your
progress comes by return mail. That's
how CIE helps you learn.
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

DATABASE MANAGEMENT
SYSTEMS

I have just finished reading the June 1982
issue of Radio-Electronics. Your article on
database management systems was an in­
teresting summary of available products and
vendors, but I should like to correct a few
oversights.

First, Compco has had to move to a larger
facility. I don't believe that the post office is
forwarding our mail any longer (it's been a
year). so I would appreciate having this letter
published with our correct address. It is:

Compco, 7110 W. Fond Du Lac Avenue,
Milwaukee, W153218. We can be reached by
telephone through calling (414) 438-0610 or
(414) 438-8611.

Secondly, Compco carries a wide variety of
database management packages, for many
different computers. Apple, Altos, and DEC
are the principle lines. CP/M, MP/M, Apple

DOS 3.3, Apple CP/M, and RT-11 are the
principal operating systems that our products
run under. We also carry a variety of word
processing, scientific, and entertainment
software and hardware.
THOMAS M. PETERS,
Campea, Sales Manager

OPENING THE DOOR

What a wonderful "opening of the door" to
the world of electronics the simple bUilding
blocks described in "Hobby Corner," in
Radio-Electronics, June 1982 provide!

The beginner is generally confronted with
completely enclosed "black boxes" that defy
understanding. First encounters are most im­
portant; and since most learning is through
the eyes, the inner working parts should be
exposed by removing all covers .

Touching is another great avenue for learn­
ing. (Beginners will soon be adjusting battery

clips and switch tensions on their own.)
As learning progresses, open-type

potentiometers and transformers with visible
windings may be added. Also, the name of
each component may be lettered simply on
each block, along with its schematic symbol.

You cannot imagine how fast your young­
ster can learn, or how importantly those be­
ginning blocks can shape his or her life!
GENE BRIZENDINE, W4ATE,
Huntsville, AL

DIGITAL THERMOMETER

This is an addition to the digital ther­
mometer article by Michael Ribgy that ap­
peared in the February 1982 issue of Radio­
Electronics. I have used this circuit on my
MA1026 clock module to vary the brightness
of the LED display automatically with
changes in the room light. The circuit uses
only three components, all of which are readi-



Iy available, and I have had it in service for
over a year.

MA1026

Ql
2N3904

FIG. 1

Figure 1 tells the story. As the room light
goes down, the resistance of LDR1 (Radio­
Shack No. 276-116) increases. At a given
point, determined by the value of R1, 01
begins to conduct. That lowers the voltage on
pin 4, and dims the display. Use any low­
leakage transistor for 01 , with a gain (hIe) of
100 or more. Select the value of R1 to get the
desired dimming action, and remember that
raising the value of R1 will slow the dimming
action.
HERBERT DEAN,
Orono, ME

NIKOLA TESLA'S
CONTRIBUTIONS

In your comment on Vince Marasco 's letter
about Ni kola Tes la (" Lette rs ," Radio­
Electronics, June 1982) you pointed out that

Mr. Marasco had failed to list any of the princi­
ples relating to everyday things that nearly all
of us now take for granted that Tesla dis­
covered.

The list is impressive: First, there is the AC
motor. It is doubtful that there are any motor­
driven devices in the home that do not use an
AC motor, rather than the older DC units. Air
conditioners, refrigerators, fans-all are built
on Tesla's princip le that he developed for
Westinghouse .

Add to that his discovery in 1890 of apply­
ing high-frequency electricity to the body for
deep heat treatment. Diathe rmy, in other
words.

Then there is the Tesla coil-an air core
transformer with resonat ing primary and
secondary coils. Such units are used to test
the effects of high-frequency electricity on
switches and regulating circuits in the utility
industry.

Marconi's patents on radio were upset by
the U.S. Supreme Court , which ruled that
they were an infringement on another 's
idea-Tes la. Robots, radar , and rad io­
controlled ships for military use, as well as the
basic idea for a plane with vertical take-off
and landing capabi lities give you some
idea-though really far from adequate-of
the scope of that man's creative genius.

To anyone interested in Nikola Tesla, I rec­
ommend Margaret Cheney's book, an ex­
cellent biography titled, Teste, Man Out of
Time. In spite of one or two technical faults, it
is worth reading; you will understand why
there are so many who rate Edison second to
Tesla, without denying the worth of Edison's
contributions.
GEORGE deLUCENAY LEON,
New York, NY

SPEAKING OUT
I can keep silent no longer!
I'm an electronics buff, and have been re­

ceiving Radio-Electronics for about a year. I
am also currently subscribing to a number of
other somewhat similar magazines, but have
decided that the ony ones to which I shall
r en ew my s u bs c r ip t io n ar e Radio ­
Electronics and The Audio Amateur.

I consider Radio -Electronics to be by far
the best electronics magazine on the market
at the present time, and look forward to re­
ceiving it each month. I cannot recommend it
too highly!

To date, I have built eight of the construc­
tion projects that you have published. They
were easy to complete, and all function as
intended. I would like to compliment you on
the clar ity and completeness of your pro­
jects-such that one does not need a high
degree of electronics theory or expertise to
build them, nor run into difficulty because of
exotic or highly expensive components . I also
applaud the fact that, to date, you have re­
sisted the temptation to mak e Radio­
Electronics into a computer magazine; there
are a plethora of those available. Please con­
tinue your emphasis on construction electro­
nics with a broad-base appeal.
PAUL T. KELLY,
Fort Wayne, IN

POCKET CALIBRATOR
Gary McClellan 's statement that the

LM723N voltage regulator has more stable
temperature characteristics than the
LM723C ("Pocket Calibrator for Volts and
Ohms," Radio-Electronics, June 1982) is
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THE IBM COMPUTER

I have just finished reading your April 1982
issue, and noticed an article about IBM's first
personal computer. In 1975, IBM was testing
a rather heavy portable computer that was
configured much like the Osborne 1. It had a
non-removable keyboard, a small (perhaps 5

. x 6-inch) monitorscreen, and used data cas­
settes for loading. It was, I believe, the brain­
child of Dick Doyle.

Time and time again, we see IBM showing
all the youthful Vigor of a tortoise, and, in
personal-computer hardware, they've shown
it again. I think that's a shame, because I like
them.
JESSE THARIN,
Tucson, AZ R-E

\

open to misinterpretation. The premium de­
vice is the LM723.The relaxed-specifications
version is ttie LM723C. The suffix "N" refers
not to quality but to package type, in this case
a dual-in-line plastic one.

Thus, an LM723Nwould, indeed, besuper­
ior to an LM723CN, or any other LM723C
type. Unfortunately, it has been my experi­
ence that if one orders a 723N from advertis­
ers in your Market Section, one will receive a
723CN. Of course, in most applications for
the hobbyist, the "C" version will be quite
adequate . However , if an LM723N (or
LM723H) is really preferred, as in Mr. McClel­
lan's nice little project your readers may have
to order it from one of the major electronics
parts distributors.
LAWRENCE WALLCAVE,
Santa Rosa, CA

ELECTRONIC TECHNOLOGY TODAY INC. 1>82

P.o. Box 83, Massapequa Park. NY 11762

ATTENTION
SINCLAIR ZX81

OWNERS!!!
Here's an inexpensive litt le book
(Programming With The ZX81) that
tells you how to use the features of
that ZX81 you recently bought. It
shows you programs that fit into the
1K machine and are sti ll fun to use.
Learn how the random number
generator works and use it to sim­
ulate coin tossing and dice throwing.
Look at the patterns the ZX81
graphics can produce . Animated
graphics are also covered and com­
plete programs for games such as
Lunar Lander and Cannon Ball are
inc luded. Seven info rmation packed
chapters in this quality book. Order
your copy today. Price is $5 .75 post-
paid in the US. .

I

Hand portable DMMs Bench portable DMMs
All 2x5.6x4.6", \Veight 1'1, ibs. All 2.7xB.4x9", weight 3 Ibs.

Model 467/46781 463 461-2 461-2R 462 464-2A12D* 465-2AI2D* 46ll-4A14D*

Features Deluxe unit with Basic Low cost True RMS Auto and Low cost Auto and Deluxe unit.
true RMS, pulse lowcost basic unit responding manual bench manual Low power

detection, dif- cordless ranging DMM with ranging, ohms, aux.
ferential peak unit 10amp 10amp analog meter,
hold, visual/ range range 10 amp

audible continu- range
ity indication .
'Blackcase

Ranges 26 26 26 26 23 28 27 32

Display LCD Digalo!f' LCD LED LED LED LED LED LED
(3'1, digK) display

Basic 0.1% 0.1% 0.1% 0.1% 0.25% 0.1% 0.1% 0.1%
Accuracy

Power 9 V battery supplied, Rechargeable batteries and AC operation standard . *AC/battery ver-
Source 200-hour battery life AC adapter/charger supplied sion optional (batteries not included)

Price . $257 $200 $194 $234 $244 $290/*$338 $403/*$453 $378/*$431

Only Simpson offers a full line of DMMs that are listed under UL-1244
Standard for Safety - Electrical arid Elect roni c Measuring and Testing
Equipment.

SIMPSON DIGITAL MULTIMETER SELECTION CHART

$5.75
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Choose the one that's best for you! Available at leading electrical!
electronics distributors worldwide.

SIMPSON ELECTRIC COMPANY
INn'UM'N" TNAT nAY ACCUU.. A Katy Industries SUbsidiary

• 853 Dundee Avenue, Elgin, IL 60120
(312) 697 -2260 • Te lex 72-2416 • Cable SIMELCO
IN CANADA: Bach-Simpson Ltd., London, Ontario
IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall

CIRCLE 21 ON FREE INFORMATION CARD

o Send me my copyof "Programming With The ZX81"

o Send me VOOr complete catalog

Price 01 Book including Postage

NY State Residents include Sales Tax

I TOTAL ENCLOSED

I N.""' _
I Add"'5-'------ - -----
I City State l ip---------------



THIS DEVICE MAKES
ORDINARY TELEPHONES OBSOLETE.

The Freedom Phone®Cordless Telephone Model FF-3500 has more features than any ordinary
telephone. But one ordinary feature is missing.

There's no cord to tie you down . The compact handset measures 1" x 5% /I x 2% /I and weighs just 7
ounces. So it's really easy to take or make calls anywhere within its operational range. That 's upstairs,
downstairs, in the front yard, backyard, at the neighbors, up the street, or down the block.

Instead ofgoing to the phone to talk, you take the phone with you.
Buying a Freedom Phone Cordless Telephone is an intelligent move if you prefer the convenient over

the conventional. But there's more to it than meets the eye or ear.
Designedandbuilt exclusively for the ElectraCompany, makers ofBearcat®Scanners, the Freedom

Phone 3500provides crisp and clear cordless calls. An audible tone andpulsing light confirm dialing. The
touch ofa button automatically redia Is the last number entered.

The Freedom Phone Cordless Telephone is aseasy to install as it is to use. Its attractive and compact
base station plugs into your existing phone line and electrical outlet.

If the idea ofusing a Freedom Phone Cordless Telephone hasa nice ring to it, get up, walk to your
obsolete telephone, and call 800-428-4315 (800-382-1076 in Indiana). You'll learn more about the Model
FF-3500and get the name of the nearest Freedom Phone Dealer.
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THE FREEDOM PHONE®CORDLESS TELEPHONE.
~ Electro Company

Division 01 Mosco Corp . of Indiana' 300 East County line Road' Cumberland, Indiana 46229' International Business Office' Suite 102, 1828 Swift· North Kansas City, Missouri 64116 ~
© 1981 Mosco Corp . of India na I\J

CIRCLE 19 ON FREE INFORMATION CARD 25



EQUIPMENT REPORTS

Sencore
Model SC61

Waveform Analyzer

CIRCLE 106 ON FREE INFORMATION CARD

FOR QU ITE A FEW YEA RS NOW, SENCORE

(3200 Sencore Drive, Sioux Falls, SD
57107) has been manu facturing "an­
alyzers" - composite instruments that

Sencore model SC61

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRIC'/VALUE

123456 7 8 9 10

~00~

are useful for a wide variety of electronics
testing and measuring. One of their new­
est products is the model SC61 waveform
analyzer. Whether you' re working with

analog or digital circuitry, you' ll find a
great many applications for this device no
matter what kind of electronics work you
do. It is really a quite versatile instru­
ment , as you' ll soon see .

The model SC61 has two main sec­
tions. One is a dual-trace scope that can
be used with waveforms of up to 100
MHz and voltages from 2 millivolts to 2
kilovolt s. The unit's wide bandwidth (60
MHz), which is useable right up to the
upper frequency limit , can come in very
handy when working with high-speed di­
gital circuitry. All of the standard features
are there, including triggered sweep, a
special delayed sweep mode called the
delta mode (more on that later) , and sync
separators. The other section of this in­
strument is a built- in digital voltmeter
with a 6-digit LCD display. The DVM
display, incidently, is located right across

continued on page 30
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137 new RCA flameproof
metal resistors.

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

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

• Tolerance ratings of ± 2% on most values. Ratings of
1f4 , V2 , 1 and 2 watts .

Get your RCA Flameproof Metal Resistors in conven ient,
co lorfu l packages from your RCA Distributor today. Or, for
further informat ion , write: RCA Distributor and Special
Products Division, 2000 Clements Bridge Road, Deptford,
N.J. 08096. Attn : Sales Promotion Services.

ROil Flameproof
Metal Resistors



Your guide to the
world of microprocessors.
The Micro-professor™ -A low cost tool for
learning, teaching and prototyping.

Price Oty. Amount
$149.00
$129.00
$169.00
$ 19.00
$ 4.95 4.95

ts add sales tax. f---
TOTAL L...-

Outsideof NorthAmen.. mlil to:

Multitech Industrial Corporation
977 Min Shen E Road, 105
Taipei, Taiwan, ROC

Tel. 02·769·1225
TWX 19162 MUlTIIC,
23756 MULTIIC

SSB-MPF
Speech

Synthesizer
Board $129

A
vocabulary

of up to 400
words based

on the
TMS 5200 chip.

MPF·I Micro-Professor
SSB·MPF Speech Synthesizer Board

EPB·MPF EPROM Programming Board
BASIC·MPF

Shipping and Handling
California residen

In U.S. Ind Cln ldl mlilto:

Multitech Electronics Inc.
195West EICamino Real
Sunnyvale. CA 94086

California Tel. (408) 773-8400
Elsewhere (800) 538·1542

EPB-MPF
EPROM
programming
Board $169
For all +5V
1KB/2KB/
4KB EPROMs.
Read/Copy/ListNerify
Capability.

sockets to accept optional
CTC/PIO. Bus is extendable.

As well as being an exciting
learning tool, the Micro-Professor
is a great low-cost board for
OEM's. Call for details.

Expires

ZipState

Multitech Electronics Inc.

manual gives you detailed
schematics and examples of pro­
gram code. A superb learning
tool for students, hobbyists and
microprocessor enthusiasts, as
well as an excellent teaching aid
for instructors of electrical engi­
neering and computer science
courses.

But the Micro-Professor is
much more than a teaching
device. With it you can do bread­
boarding and prototyping, de­
signing your own custom hard­
ware and software applications
with Z80, 8080 and 8085 compati­
ble code.

The standard 2K bytes of
RAM is expandable to 4K,
and the standard 2K bytes of
ROM can be increased to 8K.

All this plus a built-in
speaker, a cassette interface, and

CIRCLE 9 ON FREE INFORMATION CARD

BASIC-MPF
Tiny Basic $19 ",
2KB BASIC interpreter with hardware ",
control capability. Machine-code ,, "
subroutine accessible. ", "

,,'"
,,'"

",
",,.

,." I'm ready to enter the
" ", world of microprocessing

" ", Call toll free to order..,.
,,"0

,. Check or money
,. orderenclosed

", 0 Visa 0 Mastercharge

,,'"
", " C=-ar---Cd :C-No-. - - - - ::----c-

" ", Signature

", " Name (Please Print)

.,. ,," Address

" City

"","

• zao is a tr ademark of Zilog Inc.

Here in one attractive package
and at a price of only $149.00 is a
Z80· based microcomputer to
lead you step by step to a
thorough knowledge of the world
of microprocessors.

The Micro-Professor is a
complete hardware and software
system whose extensive teaching
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KEITHLEY
Non-Lln••r Systems

~F~L§U~K1fEE~ ® DIGITAL MULTIMETERS

100MHz
70MHz

BW!@#,J,'

Delayed Trigger Scopes
1479 High Performance Scopes

Dual Trace Dual Time Base
Dual Trace Duel Time Base

1535
1477

1500
1570

1530
1476

THESE 1983 B&K OSCILLISCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

CALL FOR OUR SPECIAL DEAL ON B&K SCOPES

1590

1525
1466

8062A$279.

• Frequency Measurement to
200 kHz, 0.01 Hz Resoluti on
to 200 Hz, 1 Second Re­
sponse Tim e (8060A only )

• dBm Referenced to 600 n
(8060A only)

• ~elative dB measurement
(8060A only)

• Conductan ce (8060A only)
• Separate Cons tant Current

Source Diode Test
• Self Diagnostics

8060A

• Two New 4Y2-Digit Handheld
DMM 's from Fluke

• Wideband True RMS AC
Measurements (100 kHz­
8060A, 30 kHz-8062A)

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

• f=ull Range Capabi lity
(200 /lA, 200 mV, 200 n ranges)

• Autoranging Mn to 300 M n
• Relative (Offset or Zero) Mode
• Audible and Visual Con­

tinuity Indi cators

Call For Our Price

Display: 4112 digit duplex LCD (19,999 count)

AID Converter: Dual slope converter, autozero, auto polarity.
Conversion: TRMS , AC coupled

Display Annunciators: BT, low battery indication.

REL, relative reference mode activated. [8060A: (k)Hz, fre­
quency fun ction activated. dB, dB function activated.]~
continuity activated.))). continuity tone activated.-,continuity
detected indicator.

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

Temperature Coefficient: (0° to + 18°C or + 28° to + 50°Cj" .1
times the appl icable accuracy specification per degree C plus
the initial + 18° to + 28° spec ification ,

New Low Distortion Function Generator

EfJl11I1!D MODEL 3010
• Gener ates sine. square and triangle

waveforms

• Variable amplitude and fixed TTL square-
wave outpu ts

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function select ion

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

• Variable DC offset for engineering

,~ applications
• veo external input for swe ep -trequencv

tests

• 5Hz to 80 MHz readin g guaranteed­
, OOMHz typical

• Penod measurement s from 5Hz
to 1MH z.

• Period average, auto and manual
pos itions

• One PPM reso lution

• Totalizes to 999999 plus overf low

• Elapsed time measurem ents from .0 1
to 9999.99 sec onds plus overflow

• One-mego hm input resistance

• Bright .43" high LED readoutsCall For Our Price

80MHz Counter with Period Fu nction
MODEL 1820

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

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

~_~ATAPRECISION
Model 938

0.1 %, 3V2-Digit, LCD DIGITAL
CAPACITANCE • WIDERANGING- fran 1999 pF tun scale

METER
(0.1 pF resolution) LPto 1999lJF fullscale, ":'
.,;g,t ranges...w tually 'Nery capacltarce you"
ever needto measure.

• FAST ANDE/>S'( 10 USE- Direct reaorg,
p.JSI'Cutton ranges. JJst plug in am reed

• EXCEPTlONAlLY .toCcURAlE - prC>ldes
±0.1% basicaccuracy.

• TOUGH AND COMP1ICT - BJiIt10 take roojl
usagewithOJt oss eX calibration accuracy. Fils
am g:>es arr,W'oere: takes wry Iitt1e bench
~; aINayst'arrl/for QJick caplCitance
ched<oJt, matchng, calibration, am tracl<i>J,

• F'I:l'ITABLE - Pal'Mized, iglt......,;g,1.coerates
LP10awrc><in1ately 200 roors on a siVegv
al<alire battery .

• E/>S'( READING - big, clear, higt>contrast
3'12-dgit LCDcispIay, a lui 05 · higl ,~
any.o.rere.

• \ALUE Pl>CKED - o.rtstardr<J measurement
~Iity am cleperdblity. C\J1perfoons DC
time<:oostant meters, and """" bOOges cooting
2 to 5 tines as m.x:h.

• REllA8l.E - warranteed for 2 tun years.
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NEW­
NOW

AVAILABLE

• HITACHI

V209 20 MHz, Dual Trace, Portable,
Complete with built-in Battery Pack.
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V509 50 MHz, Dual Trace, Dual
Time Base, Portable (Battery pack
optional) .

FULL LINE OF THE NEW
B&K POWER SUPPLIES.
CALL FOR OUR PRICES.

@>HITACHI

V-151B 15MHz Single Trace
V-152B 15MHz Dual Trace
V-202 20 MHz Dual Trace
V-301 30MHz Single Trace
V-302B 30MHz Dual Trace
V-352 35MHz Dual Trace
V-550B50MHz Dual Trace,

Dual Time Base
V-l050 100 MHz Dual Trace,

Dual Time Base

Call For
Special

REBATE OFFER

SAVE UP TO $800 PORTABLE
OSCILLOSCOPES
BATTERYOPERATED

• Non-UllNr Systems

CIII For Our PriceI

Dual Trace 15 MHz

MS-15

Dual Trace 30MHz

• Internal linear and log sweeps

• Tone-burst output is front -panel or
externally programmable

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

• Covers O.02Hz·2 MHz

• 1000: 1 tuning range

• l ow-distortion high-accuracy
outputs

MODEL 3020

New Sweep/Function Generator

mJt@MWI<EITHLEY
Model 169
BENCH/PORTABLE DMM
• 3'/2 Digit liquid crystal

display
• 0.25% basic accuracy
• 26 Ranges
$189.00

54 WEST 45th STREET. NEW YORK. N.Y. 1003621 2·687-2 224

THE TEST EQUIPMENT SPECIALISTS



You've seen the rest ...
now try the best.

mode that is used to analyze video sig­
nals. In the video-preset mode , pushing
one of two buttons will display either two
vertical fields or two horizonallines. The
sync here is very steady due to the use of
special sync-separators. The horizontal
position control positions the trace; pull
the knob and the waveform is expanded
10 times. While you could take an analog
reading of time or frequency from the
sweep-setting and the graticule, if you
want to, it is much easier and faster to use
the frequency readout for that , and the
readings will be much more accurate. The
readout is not affected by the setting of the
timebase switch; whether you display one
cycle, or severa l, the frequency will be
picked off and read out by the micro­
processor .

The sweep trigger circuits can be used
on either channel, the AC line , or external
trigger. A LEV EL control selects trigger­
ing on either positive - or negative-going
edges of the displayed signal. When an­
alyzing video signals, the peak-to-peak
voltage of either horizontal or vertical
waveforms can be measured by adjusting
the LEVEL control. One thing that can
cause problems in horizontal waveforms
is the presence of some of the vertical
sync; that also can be eliminated by
adjusting the LEV EL control. The pres­
ence of the vertica l sync can confuse the
micro proce ssor , which will throw the
peak-to-peak -voltage readings off .

The unit has specia l sync-separator cir­
cuitry that helps in eliminating that confu­
sion. That circuitry triggers on the ver­
tical or horizontal pulses present in almost
all TV signals. Howe ver , the manu al
mentions that if you' re trying to read the
output of a stage like the color -bandpass
amplifier, where sync pulses are removed
by the filtering action of the circuit s, you
may have instability . To eliminate that
problem , simply hook the probe of the
other channel to some point that does
have sync, such as the video-detector out­
put, etc . Now , trigger the sweep with the
pulses from that channel.

Every one of the tests mentioned , as
well as others we ' ll look at later on , can
be done by just hooking up a probe and a
ground lead . When that is done , ju st
about anything about the circuit can be
measured simply by pushing the appro­
priate buttons. Incidently, while two of
the probes supplied look like the standard
hook-tipped probes, they are not. They
are, instead , 10: I low-capacitance pro­
bes; each has a special "separator" cir­
cuit built into it. That circuit lets you read
waveforms and DC voltages at the same
time! A separate , isolated, DC connector
on the probe is plugged into a jack labeled
ocv . The DC component is picked off by
that separator circuit before the scope in­
put and fed to the microprocessor, which
does the rest. Because of that, both the
reading displayed on the meter and the
trace displayed on the scope are correct.

zontal circuits at all times; to make any
kind of measurement , just push a button
and the microprocessor does the rest . It
contro ls the digital readout, and also
" lights" one of the 12 di sp lay an­
nunciators that tell you what you're read­
ing, and where (which channel). The dec­
imal point is automatically set for all
ranges and functions .

Getting back to the scope, the T1ME­

BASE-FRE Q switch controls the horizontal
sweep. That switch has 19 calibrated
ranges. Those are set up in the usual 1-2-5
sequence and range fro m 0 . 1 micro­
second to 100 milliseconds; a frequency
scale is also provided . That switch is also
used to place the unit in the video-preset

continued fro m page 26

ACE.
All Circuit Evaluators
for solderless circuit
building and testing.
A P made the first
solder less bread­
board way back in
1968, and we still make
them best. Becauseourexperi­
ence taught usto avoid the pitfalls
that can mean circuit errors. We do it
by paying attention to details. Like using noncorrosive nickel ­
silver in our frankly superior terminals. And like sealing each
contact cell with an adhesive-coated polyethylene foam that
prevents short circuiting. That's why you can count on the
reliability of our solderlessboards when you specify anyone of
the 7 different ACEmodels that offer from 728 to 3648 tie points,
and 2 to 36 buses.

A Pmade the firstmodern solderlessbreadboard, and we still
make the best.
Call Toll Free 800-321-9668 for the name of the distributor nearest
you. In Ohio, call collect (216) 354·2101.

IapIA P PRODUCTS INCORPORATED9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 44060
(216) 354-2101
TWX: 810-425 -2250

In Europe, cont act A P PRODUCTS GmbH Baeumlesweg 21 • 0-7031 1f1.eil 1 • W. Germany

EQUIPMENT REPORTS

the top of the scope screen for easy read­
ing. Pushbuttons are used for ease of op­
eration . You can read the peak-to-peak
voltage of any waveform on the screen
and then simply push a button and read
the DC level in the circ uit (more on that
later), or push another button and read the
frequency of the displayed signal.

All of the circuitry of the model SC61.
aside from the manual scope controls , is
microprocessor-controlled . That microp­
rocessor monitors the vertical and hori-
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INSTANT PC BOARDS
WITH

I~·i CiRCI'iT™ Pressure-Sensitive
by @ Bishap Graphics, Inc.

~

COPPER DESIGN PRODUCTS!
NO Artwork! NO Photography! NO Screening! NO Etching!

And It's As Easy As 1...2...3...
r-------------,

Now, thanks to this revolutionary new
E-Z CIRCUIT concept, you can build
professional quality printed circuit
boards right in your own home or shop

· .. without messy chemicals
· .. without artwork
· .. without photography
· .. without screening or etching

Read What RADIO-ELECTRONICS
Hobby Editor, "Doc" Savage Says
~bout the E-Z CIRCUIT System!

"Those patterns are not for making artwork
- they are copper. When you have press­
ed them down on a board, you are ready to
mount the circuit components, solder them
in place and turn on the power! That is what
I call instant PC boards."

"Having used this E-Z CIRCUIT system, I
can report that it is quick, easy and reliable.
It is the best way I have found to make one
or two-of-a-kind PC boards."

~ 11111111111111
11111111111111

IG;<±® 1~41 18 888 8

The Secret? E-Z CIRCUIT's
Unique Pressure-Sensitive COPPER
Tapes & Patterns!

Each E-Z CIRCUIT copper mounting con­
figuration is made of super-thin, epoxy

glass with a special two-phase, adhesive
on one side, and a one-ounce copper pat­
tern laminated on the other. When applied
to your PC board, these copper patterns
work like the circuitry on a conventional
etched printed circuit board. You solder the
components directly to them.

Make A Mistake? With E-Z CIRCUIT,
You Won't Waste A Board!

Thanks to E-Z CIRCUIT's special, two­
phase adhesive, you have - within the first
few minutes- the opportunity to reposition
the copper patterns and tapes to make cor­
rections, modifications and improvements
.. . without harming the appearance and
performance of your board.

Use Them For Repairing And
Modifying Existing Circuitry, Too!

Besides creating an actual, professional
functioning circuit board, you can use E-Z
CIRCUIT Pressure-Sensjtive Copper PC
design products to repair or modify existing
circuitry.

CIRCLE 10 ON FREE INFORMATION CARD

Unique E-Z CIRCUIT Technical
Manual ... A "Gold Mine" of
Usable, "How To" Information!

We even show you how easy it is. The new
E-Z CIRCUIT PC Copper Products Tech­
nical Manual & Catalog EZ-3001 leads you
through every step with fully illustrated in­
structions written in clear, simple language
to make it easy for you to produce a profes­
sional quality, PC board. It's packed with
invaluable technical "How To" information
that tells you:

• How to build a PC
board

• How to repair
damaged circuitry

• How to solder
professionally

Send For Your
FREE Copy Today To:

I~·. C:iiiC:IJiT™
by ® Bishop Graphics, Inc.

~

P.O. Box 5007RE Westlake Village, CA 91359

----------------------
Please send me q free copy of
E-Z CIRCUIT PC Copper Products
Technical Manual & Catalog EZ-3001

Name _

SI,eeL' _

City, Stale--Zip _

(DEALER INQUIRI !=S WELCOME)

---------------------
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Keithley handheld DMMs keep you right on top of your field service
applications. They're rugged, offer complete capabilities, are easy to use and
won't break your budget.

feedback . On what should have been a
clean DC signal , we found tiny high­
frequency "bursts;" the frequency of
those bursts turned out to be about 40
kHz, the ringing frequency of the flyback
pulse-, As the DC supply came from the
flyback, that seemed to indicate that the
DC supply was not adequately filtered.
From that point it was relatively easy to
track the problem down to an open filter
capacitor in the DC line; that open capaci­
tor was allowing the ringing to get into the
signal circuits .

This instrument is a real pleasure to
use. All the controls are grouped by func­
tion and channnel for maximum efficien­
cy. The built-in digital display eliminates
the need for graticule count ing, allowing
you to analyze a waveform quicker, and .
more accurately, than ever before . All
this sophistication comes at a price, of
course, as the model SC61 lists for
$3275 .00, including probes . However, if
you do a lot of work with a scope , and
consider the time and eye strain this in­
strument will save you, the price is well
worth it. R-E

the waveform within the span of that bar
is the only part that is measured when the
scope is in the delta mode . Trigger con­
trols work in the usual manner in that
mode .

Among other things, the delta mode is
useful for reading the frequency of only
one cycle . If you have more than one
frequency present, such as with a mod­
ulated waveform, you can read anyone
by isolating that part of the waveform
within the delta bar .

To try out the delta mode, we used it to
troubleshoot a DC supply in a solid-state
television set. That supply's output wave­
form showed some unusual symptoms ,
but ones that were obviously caused by

ADIIANC£ IS PROUD TO INTRODUGE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM
KEITHLEY

The scope settings, as we said before, do
not affect the meter readings in any way.
In addition to the 10:I low-capacitance
probes, the unit is also supplied with a
direct-reading DC probe and a 48-inch­
long ground lead .

Among the features that sets this unit
apart is its spec ial delayed sweep mode
that is called the delta-measurement
mode. That mode lets you measure the
peak-to-peak voltage, frequency, or per­
iod of only the section of the waveform
that you are interested in. It can be set for
any portion of the waveform using the
C1BEGIN and the C1END contro ls. Those
controls position the beginning and end of
a bright ' 'bar" on the display. The part of

A full line of accessories expands these values even further.

McKay /Dymek DR-44-6

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRICE/. ...
VALUE

1 2 3 4 5 6 7 8 910

y~~/

McKay/Dymek
General Coverage
Receiving System

ALTHOUGH A LARGE PERCENTAGE OF
McKay/Dymek (Post Office Box 5000,
Department B, Claremont, CA 9171 1)
products are for shipboard use on vessels
of foreign registry, many items in their
catalog are of interest to serious short­
wave/longwave listeners as well . One
such system consists of the DR44 -6 re­
ceiver (shown), the DP4044 preselector,
and the DSIII audio processing speak­
er. We'll look at each one of those in­
dividually, with the main emphasis on the
DR44-6 receiver.

The DR44-6 receiver
Designed to fit in a standard 19-inch

rack-pane l mount, the model DR44-6 is a

CIRCLE 107 ON FREE INFORMATION CARD

Model 130: Keithley user
research led to unique DMM
designs. Easy to read LCDs, largest
DMM displays on the market.

Model 135: First 41/z-digit

handheld DMM, ideal for
analytical/bio -medical service. lOA
range standard on all Keithley
handhelds. · ,

Model 131: 5139.00
Model 135: 5235.00

THE TEST EQUIPMENT SPECIALISTS
TOll FREE HOT LINE . .

800-223-0474

Model 128: 5139.00
Model 130: 5124.00

Model 131: 0.25% accuracy
added to the easiest to use handheld
DMM. Color-eoded front panels for
maximum clarity, minimum
confusion.

Model 128: BeeperDMM
designed to meet the tough specifi­
cations of a major computer
manufacturer. See/hear display
includes over/under arrow and
on/off beeper. ,

•
54 WEST 45th STREET, NEW YORK. N Y 100362 12-68 7-2224
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When you need a
semiconductor that fits
and works.turn to
the Mastet
Youcan search high and low for some replacement parts.
Or you can turn to the Master-the Sylvania ECG®
Semiconductor Master Replacement Guide. .

It's called the Master because it's far and away
the industry's most comprehensive source for get­
ting the parts you need, when you need them.
Including most hard-to-find foreign parts. And
ECG universal replacement part specifications
generally exceed the originalJEDEC or appli­
cation specs.

Not surpris­
ingly, the Master
comes from the
people who first
mastered the uni­
versal replacement
principle-a system
that allows a minimum
number of premium
quality replacement
devices to replace almost
every original equipment
semiconductor on the
market.

With the Master
working for you,
there is no need
to turn elsewhere
for replacement
semiconductors.

For your
nearest ECG
distributor, call
1-800-225-8326.

If it'S ECO.it fits. And it workS.
PhilipsECG
A North American Philips Company



PRINT THE WORLD

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

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

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

00
HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217-367-7373
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general-coverage frequency-synthesized
receiver that displays the received fre­
quen cy on six large (0 .5 inch) LED
characters with an accuracy of 100 Hz.

The rear panel features a variety of
connec tors for increased flex ibility in
custom insta llations. Those inclu de a
high-impedance audio output with an
associated level control, a mute jack , a
50-ohm BNe antenna connector , a low­
impedance speaker output and a separate
600-ohm line output (both available from
spring-loaded terminals), and an IF out­
put (455 kHz) for a panoramic display or
teletype converter.

Receiving modes include AM, SSB ,
CW, and RTTY . A separate rotary switch

allows selection of either 4- or 8-kHz
bandwidth filtering of the upper/lower
sideb ands. Two additional unoccupied
positions can accommodate the install a­
tion of option al filters by the user.

A noi se-l imiter c ircu it pr ovide s
attenuation of pulse-type interference on
any mode except AM. The AGC decay
rates (fast or slow) may be selected or
defeated entirely .

Frequency is selected through the com­
bined use of 5 rotary controls , each add­
ing or subtracting a frequency interval on
the display 00 MHz, I MHz, 100 kHz, 5
kHz). The 5th control is variable , provid ­
ing infinite resolution of the last 5 kHz .

Frequency displacement on upper and

lower sidebands is compensated in the
readout so that the user will see the actual
window frequency (suppressed carrier)
without the mental gymnastics frequently
necessary with other receivers.

Our lab tests
The DR44-6 was used with a 135-foot

dipole antenna and in conjunction with its
companion DP4044 preselector.

We found little advantage in using the
preselector for the vast majority of appli­
cation s; the preselector would best be
used when there is a nearby source of
strong RF interference.

Thermal and mechanical stability of
the receiver were excellent. Little or no
frequency drift was observed during rea­
sonable periods of listening time after ini­
tial warmup. Frequency coverage for the
DR44-6 is specified as 50 kHz through
29.7 MHz . Actual reception over that fre­
quency range was confirmed.

RF sensitivity was excellent , certainly
equivalent to or greater than that of most
competitors.

" Birdies" are spurious signals caused
by the frequency synthesizer . They are
always present on receivers that use a
frequency synthesizer to generate the lo­
cal oscillato r signal. While also present
on the DR44 -6, none was found too loud
to detract from the readability of incom­
ing radio signals. Two extremely loud
birdies appeared to have been generated
·by the BFO , and were heard on 10 and 20
MHz ; but tho se two f requen­
cies are occupied by full-carrier WWV,
and they disappeared in the AM mode.

Image rejection is specified as 70 dB,
and in our lab tests images were certainly
no problem . Addition al specifications in­
clude cross-modulation and intermodula­
tion suppres sion of 65 dB (referred to 1
microvolt) and RF blocking of 100 dB
(also referred to 1 microvolt). A 25-dB
5-kHz audio-notch filter removes any
heterodyne interference from adjacent
channel broadcasts.

A 2-MHz high-pass filter provides use­
ful supp ression of interfering signal s
from the AM broadcast bands and below
when the receiver is being used only for
shortwave reception . RF signal attenua­
tion may be used to reduce overload from
strong signals.

Two watts of audio output into a 4-ohm
load impedance is available at the rear
panel as well as a l -volt RMS line output
(5,000-ohms impedance). AC power re­
quired is 120 or 240 volts, 50/60 Hz (30
watts).

The internal circu itry is very clean and
well laid out, fea tur ing 56 IC's , 3 1
FET' s, 20 transistors, and 66 diodes.

The accompanying instruction manual
is well written and comprehensive, pre­
senting descriptions of each portion of the
receiver' s circuitry, including both com­
ponent layout and schematic drawings.

continued on page 104
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Recovery Time

..

••
That's the beauty of the Ungar sys­
tem. Every piece is modular, so if one
unit wears, instead of buying a totally
new soldering iron-simply replace
that one component. Fast, Easy, and
Economical. You have unparalleled
flexibility to combine handle , heater
and tips to create anyone of 234
custom irons.
To find out more about this amazing
lineup from Ungar, call the Ungar
Hotline, toll-free 1-800-421-1538, in
California ,call collect , 1-213-774-5950.

No matter your requirements , we've
got the tip for you! Available in both
thread-in and thread-on styles to mate
with our 3000 Series heaters.

in both 2-wire and grounded 3-wire
styles . Plus each handle comes with a
"soft-touch" grip. Ask for the "Stan­
dard Line" of Ungar handles to match
up with the ultimate in heaters, the
3000 series!

Tip temperature recovery is faster with
the High Performance heaters and also
delivers extra output without excessive
power consumption.

To complement our 3000 Series heat­
ers, we have three handles. They are
perfectly balanced for added comfort
and reduced fatigue. They're available

CIRCLE 6 ON FREE INFORMATION CARD

compared to nichrome heaters
(Shown in the chart above).
o Insulation resistance levels more
than ten times greater than wire­
wound elements. This means signifi­
cant reduction in leakage currents
that can damage sensitive micro­
electronics.
o Lower power consumption-our
50 watt heater outperforms a conven­
tional 80 watt iron.
o Less energy consumed at no-load
idle temperatures-typically 15% less!
o Better results with thread-in and
thread-on tips.
And that's not all!

You can choose from a wide selec­
tion of body styles. Ranging from
integral tip models to the thread-in
and thread-on styles. Plus each style
is available in wattage ratings to cover
soldering temperatures from approxi­
mately 700°F to 1,OOO°F.

• •

When it comes to making a choice ,
Ungar gives you lots to choose from.
We have one of the broadest lines of
soldering components available to
precisely meet your needs.

Take our lineup of heaters, handles
and tips, for example. We've got
you covered with a variety of heat
ranges and tips so you can custom­
design the soldering iron to fulfill your
requirements .

Our 3000 Series heaters are the
state-of-the-art in soldering today.
Thei r improved performance is thanks
to modern "thick film" technology,
which has allowed the design of our
exclusive, revolutionary THERMO­
DURICT" heater element.

The benefits include :
o Faster heat-up-typically 1.5
minutes vs. 2.5 minutes.
o Quicker temperature recovery

With Ungar's 3000 Series Heaters, Handles and Tips



Professional Books That Help You Get Ahead-And StayAhead!

Join the Electronics and Control Engineers'
Book Club and...

INTRODUCTION TO RADAR SYS­
TEMS, zi« By M. I. Skolnik. 698
pp. , 244 illus, Thi s new edit ion of a
widely used t ext on radar from th e
system s engineer's point of view
brin gs you full discu ssions of th e
many major changes th at have oc­
curred in th e fi eld recently.
579/091 Pub. Pr., $38.50 Club Pr., $30.50

ANTENNA THEORY: AnalysiS and
Design. By C. A. Balani s. 816 pp. ,
iI/us. Packed wit h equations, de­
sign pro cedu res , and plenty of
nuts-and-bolts know-how, this is
the first place to turn for answers to
all your antenna design questions.
But it 's much more than a valuable
on-the-job ref erence. It 's a com­
plete A-to-Z course in ant enna de­
sign for tho se who are new to the
fi eld .
582493-0 Pub. Pr., $39.50 Club Pr., $29.95

RADAR TRANSMITTERS. By G. W.
Ewell. 252 pp ., 211 iI/us. This all­
around ref erence prov ides com­
plete, up-to-date details on device
capabilities and design p'roce ­
dures- with plenty of specific de­
sign exampies . Helps you knowyour
radar transmitter cap abilities in­
sid e out- brings you abreast of
latest design techniqu es to im­
prove your designs- cuts your de­
sign time in half!
198/438 Pub. Pr., $24.50 Club Pr., $18.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar­
kus. 1,264 pp., 3,666 circuit dia­
grams . Thi s 103 -chapter gu ide
means you can speed up the pro­
duction of new electronic devices
wit h ease and thereby lower your
production costs. Complete with
values of component s and sugges­
ti ons for revisions, plus the Original
sourc e of each circuit in case you
want add it ional performance or
const ruct ion details.
404/461 Pub. Pr., $61.50 ClubPr., $48.50

ELECTRONICS CIRCUITS NOTE
BOOK: Proven Designs for sys­
tems Applications. By S. Weber,
Edit or in Chief . 344 pp ., iI/us . Con­
taining 268 ready-t o-use or adapt
c i rc u i t s-eac h a proven so l u­
ti on - thi s book brin gs you th e best
of th e best art ic les published in
Electronics' popula r Desi gner 's
Casebook sect ion. Covers di splay
circ uit s, encoders and decoders,
filters, fun cti on generato rs, logic
an d mem or y Circ ui ts , mi c r o­
processors, and more.
1921448 Pub. Pr.. $32.50 Club Pr., $25.50

RADIO HANDBOOK. By W. Orr.
22 nd Ed. , 1,136 pp ., more than
1,300 iI/u s. Here's th e latest edi­
tion of what is universall y regard ed
as the most usefu l reference in the
indust ry. All th e newest t echn ology
is explained and illu strated , and
th ere's a wealt h of data about re­
cei vers, transmitt ers, ante nnas ,
and auxil iary equipment of every
d escripti on . It' s a "course" in
co mmunica tions , a f act-pa cked
ref erence, and a how-to guide -a ll
in a single book!
582442-6 Pub. Pr., $39.95 Club Pr. , $33.95

~-

OPTICAL FIBER SYSTEMS: Tech ­
nology, Design, and Appllca­
tlons.By C. K. Kao. 197 pp ., iI/us.
From a basic explanat ion of opt ical
fiber sy ste ms t o th e ec onomic
ramifications of th eir use, this vol­
ume prov ides full coverage of a
rapidly changin g field . The work ing
engineer will find this a valuable
sour ce of both data and design
conc epts -a nd newcom er s Wi ll
app reciate its ste p-by-ste p expla­
nat ion of comp onent techn ology,
and design processes.
3321770 Pub. Pr., $23.50 Club Pr., $17.95

ELECTRONICS ENGINEERS' HAND­
BOOK. Edited by D. O. Fin k; D.
Christ ianse n, Associate Edit or. 2nd
Ed ., 2,272 pp ., 2,189 iI/u s., 43
ph otos. The leading elec t ronics
ref erence work is now tot all y re­
vised and updated t o cove r th e
lat est developments in th e fi eld. It s
28 giant sect ions cover everyt hing
f rom basic prin ciples, mat eri als,
devices, and compo nents to elec­
troni c circu its and th eir fun cti ons
and electron ic syste ms and appli­
cat ions .
209/812 Pub. Pr., $75.00 Club Pr., $57.50

spectoculor values up to $75.00

• Keep up with current technology
• Sharpen your professional skills
• Be ready for new career opportunities
• Boost your earning power

INTUITIVE IC ELECTRONICS: A
Sophisticated primer for En­
gineers and Technicians. By
T. M. Frederiksen. 208 pp ., iI/us.
Covering both the simplest and th e
most complicated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanat ion of the basic internal
mech anism s common to all semi­
conductor devices. Gives you a
solid understanding of devices li ke
MOS transistors, the new 12 L de-

..s ig ns , th e bipol ar digital lo gic
fam ilies, JFETs, and much more.
2191230 Pub. Pr., $18.50 Club Pr., $14.50

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout . 4 72 pp ., 284 iI/u s. At last-a
reference guide to microprocessor
applications to help you make your
sys t ems timel y, versat i l e, and
cost- effective. Emphasizin g appli­
cat ions that are immediately use­
ful, the 16 experts provide in-depth
treatments of each topi c so you can
compl etel y anal yze, de sign, con­
st ruct , and program . Both hard­
ware and software are thoroughl y
di scussed .
617/988 Pub. Pr., $35.00 Club Pr., $26.50

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES. By W. A.
Triebel and A. D. Chu. 416 pp ., il­
Ius., over 50 worked-out problems.
Thi s detailed, c om prehe ns ive
guide brin gs you right up to the
minute on such newly developed
devices as the PLA, FIFO, CAM,
CCD, a n d ma gneti c bubble
memor y- as well as all the stan­
dard storage devices from ROMs
a nd RAM s to shift re gi sters.
An al yze s, cate gorizes, and ex­
plain s in f ull workin g detail more
than 75 different semiconductor
ICs and MBM devices .
58237&-4' Pub. Pr., $24.95 Club Pr., $18.50

PCM AND DIGITAL TRANSMISSION
SYSTEMS. By R. Owen. 320 pp. ,
186 iI/us. This useful volume ar­
ranges the latest thinking in pulse
code modulat ion (PCM) and digital
transmission te chnology into a log­
ical, step-by-step format. The re­
sult is a book which allows new­
comers to this field to familiarize
themselves with its problems and
equipmentin two weeks, instead of
the three months it would ord inar­
ily take.
479/542 Pub. Pr., $30.00 Club Pr., $23.50

MAGNETIC CORE SELECTION FOR
TRANSFORMERS AND INDUCTORS:
A User's Guide to Practice and
Specifications. By W. T. McLy­
man. 768 pp ., 400 iI/u s. This giant
vo lume is brimming wit h tim e­
saving tips, plu s t ables to help you
select th e right magnetic core for
virt ually any appli cation . The book
instantly gives you everyt hing from
st rip widt h to window length to iron
weight to th e area product . Sixteen
diffe rent var iables are provid ed , aI/
in standard uni ts of measurement
for ease of comparison , and data
are provid ed for more th an 6,000
different cores.
582494-9 Pub. Pr., $65.00 Club Pr., $45.00
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MAIL THIS COUPON TODAY

_----'111...----
Wri te Code No . of
firs t se lec tion here

Be sure to
consider these
important
titles as well!
USU'S GUIDEBOOK OF DIGITAL
CMOSINTl GRATl DCIRCUITS. By E.
R. Hnat ek.
2901679 Pub. Pr.• $26.90 Club Pr.. $20.50

DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Siliconix, Inc.
5741499 Pub. Pr.. $26.90 Club Pr., $20.50

BIT-SLICE MICROPROCESSOR DE'
SIGN. By J. Mick & J. Brick.
417/114 Pub. Pr.• $26.50 Club Pr., $20.50

MICROPROCESSORS/MICROCOM'
PUTERS/SYSTEM DESIGN. By Texas
Inst ruments Learni ng Center & En­
ginee ring Staff .
637151X Pub. Pr..$21.15 Club Pr.. $20.95

ENGINEERINC MATHEMATICS
HANDBOOK. u« By J . J. Tuma.
654/298 Pub. Pr., $29.50 Club Pr., $22.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman .
617/97X Pub. Pr.. $38.00 Club Pr.. $29.00

OPTICAL FIBRE COMMUNICATION.
By Tech nical Sta ff of CSELT.
148/ 821 Pub. Pr.. $39.50 Club Pr.• $29.50

ELECTRONIC FILTER DESIGN
HANDBOOK. By A. B. Wi lliams .
7041309 Pub. Pr., $37.50 ClubPr.. $28.50

MICROCROCOMPUTER-BASED DE·
SIGN. By J . Peatma n.
4911380 Pub.Pr.. $35.00 Club Pr., $27.00

~ill~a~~ LE CT RO N I C S . By J .

423127X Pub. Pr., $34.00 Club Pr.. $26.50

Wri te Code No. of
52.89 se lection here

Ple ase enroll m e as a member a n d se nd me the tw o
books indicated , billing m e for the $2.89 premium an d
my firs t se lec tion at th e di scounted me m be r's price,
p lus local tax, s hipping, and h a n dli n g charges. I ag ree
to purchase a m in im um of two a dd it ion al bo oks d u r­
ing my fir st ye ar of m e mbership as out lined undert he
Clu b p la n d es cribed in this ad . A shi p pi ng a nd h an­
dling charge is added to all shipments.

r------------------,
Mc Gr a w -Hill Book Club s .
Ele c tr o n ic s and Control Engineers'
Book Clu b
P.O. Box 582, Hightstown, New Jersey 08520

DICITAL CIRCUITS AND MICRO­
PROCESSORS. By H. Tau b. 608 pp .,
heavily iI/us. This fas t-paced, ca re­
fully writ te n guide gives you thor­
ough exp lana tions of aI/ the bas ic
principles of d igital systems a nd
logic des ign - plus a solid introduc­
tion to micr oprocesso rs an d micro­
proce sso r-base d designs . Ant ic i­
pa tes every conceivable questio n
you co uld have to ma ke s ure you
understa nd every de tail.
629/455 Pub. Pr., $29.95 Club Pr., $23.50

ELECTRONIC COMMUN ICAT ION .
«t«. By R. L. Shrad er. 801 pp ., 870
iI/us. This thoroughly updated edi ­
tion offers all the theory a nd fun­
damentals you need to pre pare
yourse lf for t he FCC comme rcia l
a nd amate ur gra de lice nse exami­
nati ons-and pass th em the first
t ime !
5711503 Pub. Pr., $24.10 ClubPr., $18.95

STA N D A RD HANDBOOK FOR
ELECTRICAL ENCINEERS. 11/ e. By
D. G. Fink and H..Beaty.2 ,448 pp .,
1,4 14 iI/us . Today 's most wide ly
used source of e lect rica l engineer­
ing informat ion an d dat a se rves
you as no other s ingle work whe n
you need deta iled , t imely, and reli­
ab le fa cts and how-to on th e gener­
ation, t rans miss ion, dis tr ibut ion,
cont rol, conversion, an d applica­
tion of e lectric power.
209174X Pub. Pr., $65.95 Club Pr., $48.95

INTRODUCTION TO THE THEORY
AND DESICN OF ACTIVE FILTERS.
By L. P. Hue lsman and P. E. Allen .
430 pp ., iI/us. Once you add ac t ive
filte r de sign to your repertory of
sp ecia lt ies , you' ll possess a ski ll
t hat's in g re a t d ema nd today.
Her e 's one of t he best te xts we
know on th e t heo ry, des ign , a ppli­
cat ion, a nd eva luat ion of mode rn
ac t ive filters and th e various tech­
niques used today.
308/543 Pub. Pr., $32.50 Club Pr., $25.50

ELECTRONICS ENCINEERINC FOR
PROFESSIONAL ENCINEERS' EX­
AF.1lINATIONS. By C. R. Hafer. 336
pp ., more than 200 iI/us . Actual ly
two books in one- a qui ck prepara­
tio n manua l to help you pass your
P.E. e xams on t he first try and a
rich source of pract ica l ele ctr on ics
e ng in e e ring info rmatio n a nd
know-how.
254/303 Pub. Pr., $24.75 Club Pr., $19.50

BONUS BOOKS - You will immediate ly begin to participate in our
Bonus Book Poan that allows yo u savings of between 70 %-80% off the
publishers ' prices of ma ny professional and general int erest books!

• BEST AND NEWEST BOO KS IN YOUR FIELD - Books are se lecte d from a wide
ra nge of publi shers by exp er t ed itors an d consu ltants to give you con tinu ing access
to the best and latest books in you r field .
• BIG SAVINGS - Build yo ur library and save money too ! Savings rangin g up to
30% or more off publishers' list prices - usually 20% to 25 %.

FEER~
I~O~
MINr:~ONS

,~ ettAJILES R.lIAFER

Why YOU should join now!

McCraw-Hill's NATIONAL ELEC­
TRICAL CODE~ HANDBOOK, 17/e.
By J . F. McPar tl a nd . 1,162 pp .,
1,096 iI/us . Bigger a nd bette r than
ever! This mammoth refe re nce ex­
pla ins a nd clarifies t he many com­
pl ex prov is ion s of t he c u rre nt
(1981) Code " to help you meet rules
exac t ly a nd pass Insp ection s th e
ve ry first t ime.
4561933 Pub. Pr., $26.50 Club Pr., $20.50

DICITAL HARDWARE DESICN By J.
B. Peatman. 428 pp ., over 400 il ­
Ius . Taking you beyond the micro­
computer, th is guide re-examines
trad itional tec hniques and foc uses
maintainabilityas a key goa l, on t he
desi gn of c ircu itr y too fast for the
microcompute r a lone , and on de­
signing for usefu lness . It covers ev­
e ryt hin g from a lgorit hmic state
machines to separa tely c lock ed
c ircuits-with sco res of examp les .
4911321 Pub. Pr., $33.00 Club Pr., $26.00

• CONVENIEN~E - 12-14 times a year (abo ut once every 3-4 weeks) you receive
th e Club Bulletin FREE. It fu lly describes th e Main Selection a nd Alternate Selec­
tions .A dated Reply Card is included. Ifyou want the Main Selection,yo u s im p ly do
nothing - it will be shipped automatically. If you want an Alternate Selection - or
no book at all-you simply in d icate it on th e Reply Card and return it by th e date
spe cified . You will have a t least 10 d ays to decide . If, because oflat e d elivery of th e
Bulletin you receive a Main Selectio n yo u do no t want, you may re turn it for cred it
at the Club's expense .
As a Club m ember you agree only to th e purchase of three books (inclu d ing your
firs t se lection) during your fir st ye ar of membership. Membership may be discon­
tinued by ei ther you or the Club at any time after you have purchased the first
selection plus two additional books. Orders from outside the U.S. cannot be
accep te d.
Other McGraw-Hill Bo o k Clubs:
Accounta n ts ' and Con trollers ' Book Club • Architects' Book Clu b ' Chemical Engineers '
Book Club ' Civil Engineers' Book Club' Compu ter Professionals ' Book Club • Mechanical
Engi neers ' Book Clu b
For mor-e infortn ution , wr ite to :
McG raw-Hill Book Clu bs. 26th fl ., t221 Aven u e of the Ame ricas, New York , NY 10020

Signa ture _

Name _

Ad d ress /Ap t. #

City _

State Zip _

T his order s ub jec t to accepta n ce by Mc Graw -Hili. All
prices s ub jec t to cha nge w ithout no tice . Offer good
on lv to new members . Ord ers fro m ou ts ide the U.S.
can no t be accepted .
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WIRELESS
CABLE PLAN

HIGH­
DEFINITION TV

TEXT VIA
SATELLITE

Urbanet, a multi-channel microwave hybrid service that can be used for telete xt ,
data transmission , pay-TV, and other entertainment services, is being proposed by
Microband Corp. of America, the nation 's largest operator of Multipoint Distribution
Service (MDS) stations. Microband's proposal for " wireless cable " wou ld create up to
14 video channels in the top 50 U.S. cities. The channels wou ld operate in the 2500
MHz band, and wou ld be first cousins of the MDS pay-TV services now offered in many
markets in the 2160 MHz range. The Urbanet arrangement wou ld accommodate na­
tional and local tra nsmissi ons in a variety of modes: one-way, two-way. interactive,
and asymmetrical. For example, the broadband MDS channe l cou ld be used to trans ­
mit video programming ; an asymmetrical variation could be used to down load video­
games or for electronic mail.

For services requiring two-way or interactive capabi lity , the telephone will be used in
conjunction with value-added data communicat ions networks. By augmenting current
software and data -storage capabilities, services can be developed to handle telete xt
and home banking . The Microband plan comes in response to a long-simmering FCC
study about reallocating the 2500 MHz band that is now underused as an educational
TV band.

High-definition television (HDTV), with 1125-line video resolution , stereo sound , wide­
screen pictures, and other enhanced features, seems to be moving ever closer to
reality-and satellite distribution will be a major factor in its development. CBS and
Japanese-TV network NHK recently demonstrated their latest refinements of HDTV,
along with a hint that the service could begin in less than five years on a limited basis.
Because of its sizeable spectrum demands-about 30 MHz-per-channel (f ive times the
bandwidth of conventional TV)-HDTV will probably be used for special purposes . Di­
rect -broadcasting satellites (DBS), cable-TV, and home-videocassette/disc distribu­
t ion are possible, because bandwidth limitations are not a prob lem as they are on cur­
rent broadcast-TV systems. However, engineers are now working on bandwidth-com­
pression systems to bring down the spectrum requirements for HDTV.

Satellite service is a high priority because a DBS tra nsmission of a high-definition TV
signal would offer theater-quality video projection. The 1125-line resolution wil l pro ­
vide picture quality at least five times better than today 's TV signa l-richer co lors ,
higher resolution, and better contrast. The 3 x 5 screen ratio (compared to today's
3 x 4 ratio) provides wide-screen capabilities. HDTV also offers Hollywood studios a
new opportunity to produce movies directly as electronic cinema, rather than shoot on film
and then transfer to videotape.

Text and data services will be transmitted nationwide via subcarriers on National Public
Radio's transponders aboard Westar starting late this year.The project is part of public radio's
effort to find new financial sources to support its non-commercial audio programming.
According to this plan, the national satellite feed will be transmitted in hundreds of comrnunit­
ies by local public radio stations, again using subcarriers on their standard broadcast signals.
In many cases, the local stations will also insert additional data aimed solely at receivers in
their communities .

Data will be transmitted using an SCA (SUbsidiary Channel Authorization) that is piggy­
backed to an audio circuit. Each signal will carry an identifying code, and customers will be
equipped with an addressable receiver to pick up the data. Customers would only be
permitted to receive material designated for their specific decoder. Initially, most receiver
locations would pluo their decoders into hard-copy printers, but the data could also be
displayed on a video screen.

A new organization, Information Network Corp. (INC) has been set up by NPR and a
Washington-area company called National Information Utilities Corp. that will develop data­
bases and services for the network, including videogames, shopping information, computer
information, and business information. INC expects to deliver services almost entirely to
business customers. The plan, however, is one of a growing number of projects seeking to
piggy-back auxiliary services into the scarce satellite circuits. R-E



Super Smart CounteRl with
seven digit high/low frequency

readouts inone secondl .
• Microprocessor control • 120MHz
or 1GHz frequency range • Auto .
triggering on allwaveforms • High­
contrast liquid crystal displar • High
stability TCXO oscillator: 10- /mth
• Line and battery options • '15mV
RMS sensitivity • self-test andself­
diagnosis routine • Easy operation
through built-in intelligence

qualitY. SO~0U t more. t&1e:now
for a whole l.et less!

Check ourspecs. ChebkowrAew
lowprices. Then checkyourself into
theworld of professional testlng­
withPhilips.

Philips PM3207
Dual Trace Scope

• 15MHzlDuaiTrace • .Autotrigger­
ing • Bright, clearCRT • 5mV sen­
sitivity • Same semiitivity XandY
• B~lnvert • Triggering fromA or B
• TV triggering

Malte your move tOday.
To top quality professional
testequipment-Philips.

All over theworld Philips produces
the testthatmore people trust.
That's because thesame superior
engineering andergonomic prin­
ciples thatgo intoourover $6000
digital storage scope can be found
in our 15MHz scope and oursuper
smart counters.

Weput more into every scope
andcounter. Morewanted features.
More precision. More rock-solid

L----------=

For moreinformation call
8OJ.B31-7172, except Hawaii, Alaska
andNewJersey. In NewJersey call
collect (201) 529-;3800, or contact
Philips Test &Measuring Instruments,
Inc., 85 McKeeDrive, Mahwah, NJ
07430. In canada: 2375 Steeles Ave.
W., Unit126, Downsview, Ont..Can,
M3;J 3A8. (416) 66&8470. .-

PHILIPS Test & Measuring r----------------i
~ Instruments ~ Send me spec sheets on the following: . I
~~+:d:;~~~~~~A~fj~~ 0 PM320715MHzlDuai Trace Oscilloscope I_ fREE 0 PM6667120MHz High Resolution Counter

- oRDER,.O~~72. 0 PM66681GHz High Resolution Counter I,
800 63 , ., , NAME: I

- .\ coupon
ca.\\ ~O~h~~ ~f~rrna.tiOn _ STREET: II

tor ,UI'" CITY: STATE:-ZIP: ---
I RE-09-2 I-----------------­CIRCLE 13 ON FREE INFORMATION CARD

From Philips,ofcourse.
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NEW IDEAS
Electronic Thermometer

H ERE IS AN INEXPENSI V E ELECTRON IC

thermometer than can be built in just one
eve ning. It is ca pable of measuring
temperatures over a range offrom - 30°F­
to + 120°F.

The circuit is shown in Fig. I; its opera­
tion is fairly straightforward. A diode­
connected 2N3904 transistor forms a vol­
tage divider with R I . The transistor is
used as the temperature sensor and, for
best results, should be connected to the
rest of the circuit using twisted wire as
shown. As temperature increases, the
voltage drop across the transistor changes
by approximately - 1.166 millivolts-per­
of . As a result, the current at pin 3 of IC 1,
a 741 op-amp with a gain of 5, decreases
as the temperature measured by the sensor
increases.

A second 74 1 op-amp, IC2, is con­
figured as an invert ing amplifier. Since
pin 3 of that IC is grounded, pin 2 is at a
virtual ground and the sum of all currents
into that pin must be zero. Resistors R5
and R6 are used to calibrate the circuit.
Once R6 is adjusted (more on that later),
the current flow through those resistors
will be constant. At a temperature of
about - 30°F, the current through R4
(that resistor is fanned by connecting a
910- and a 1600-ohm resistor in parallel)
should equal the current through R5 and
R6.

At higher temperatures, the current
through R4 will be less than the current
through R5 and R6. Since the sum of the
currents at pin 2 of IC2 should be zero,
current will be drawn from the output (pin
6) of that IC to offse t the difference . That
current must pass through M I , and the

amount of current drawn is , of course,
measured by the meter. As the relation­
ship between the amount ofcurrent drawn
and the measured temperature is linear , it
is relatively easy to calibrate the meter to
indicate measured temperature .

If the temperature goes below - 30°F a
reverse current will be generated . As that
reverse current is undesirable, its flow is
prevented by inserting D I into the circuit
as shown.

Calibration is also straightfo rwa rd .
When properly done , a temperature of
- 30°F will result in a meter reading of 0
milliamps, while a tempera ture of 120°F
will result in a meter readi ng of I mil­
liamp . Divide the scale between those
points into equal segments and mark the
di vision s with the ap propriate cor­
responding tempe ratures. Note that di­
viding the scale into more parts will result
in greater accuracy; if you divide it into
150 equal segments. for instance, each
divi sion wi ll eq ua l one degree . Th e
calibration is comp leted by placing the
sensor in an environment with a known
temperature , such as an ice-point bath .
The ice point of water is approximately
32°F. That is the temperature at which
water and ice can co-exis t in the same
container. To prepare the bath , place
water and ice in a large glass beaker or
similar container, wait a few minutes for
the temperature of the bath to stablize,
and verify that the temperature is indeed
32°F using another thermometer that is
known to be accura te. Then , simply place
the sensor in the bath and adjust R6 until
you get the correc t meter reading.
-David McNeill R-E

NEW IDEAS

This co lumn is devoted to new ideas,
ci rcu its , device appl ications, const ruc­
t ion tec hniques, helpful hints, etc.

All published entries, upon publica­
tion, will earn $25. In addit ion, Panavise
w ill donate their model 333-The Rapid
Assemb ly Circuit Board Holder, having a
reta il pri ce of $39.95. It features an eight­
position rotat ing adju stment , indexing at
45-degree increment s, and six posit ive
lock posit ions in the vert ical plane, giv ing
yo u a full ten-in ch heig ht adjustment for
co mfortable working. (See photo below.)

I ag ree to the above terms. and gra nt
Radio-Electronics Magazine the right
to publ ish my idea and to subsequently
repu bl ish my idea in collect ions or com­
pi lati ons of repr ints of simi lar artic les. I
declare that the attached idea is my
ow n or igin al mater ial and that its publi ­
cation does not viola te any other copy­
righ t. I also declare that th is material
had not been previously published.
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DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION
Select the precise voltage you want:
5V or 13V,adjustable ± 1YN at each
range . Output is laboratory qual ity.
Ripp le less than 10mV, peak to peak.
Regu lation better than 0.1 %.

HERE'S REAL POWER
Up to 7.5 amp. at each voltage-

plenty for computer circuits, PA
systems, mobile transmitters, autos ,
boats, planes.

HERE'S REAL CONVEN IENCE
Front pane l contro ls for instant
vo ltage adjustment and precise fine
adjustment to within O.W Two 3-digit
LED disp lays permit continuous

mon itoring of both voltage and
current during use. Current limiting
control wit h instant pushbutton reset.

The WP-709 is like two prec ision
power supplies for a price less than
you mig ht pay for one - PLUS two
digital DC voltmeters.

VIZ Supplyst ™
power supplies with dig ital displays of voltage and current

Fully regulated, adjustable current limiting power sup­
plies , PLUS two built-in dig ita l DC vo ltmeters in a single
qua lity unit. Digitally moni tor output vo ltage or current,
or two external vo ltages .

Sing le output
0-50VDC. Q-2A.

$329.95WP-706
Single output

Q-25VDC. Q-4A.

WP-708 $479.95
Trip le output Two Q-20VDC, Q-2A.

One 5VDC, Q-4A.

$315.95WP-705

WP-707 $409.95
Dual output

Two Q-25VDC. Q-2A.

VIZ DC power supplies
Fully regu lated , continuously adjustable voltage

outputs with short circuit protection .
Analog meters and overload indicators.

CIRCLE 8 ON FREE INFORMATION CARD

Want full techni cal details and a demonst rat ion? Call toll-free. 1-800-523-3696, fo r the VIZ distributor nearest you

Single WP-703A $11900 Single WP-704A $125 95
Q-20VDC. Q-500mA • Q-40VDC. Q-250mA •

r---- - --- VIZ RELIABI LITY ---- -------,
VIZ is a 50 year-old company. Our instr uments are

fu lly warranted, parts and labor, for a yea r.
All items tested to NB S standards . We offer serv ice and parts

availabi lity fo r a minimum of ten years. Over 15 repa ir depots in U.S.A.

Look to VIZ for value, quality, availability.
Over 70 instruments in the line- PLUS full accessories.

VIZ Mfg . Co., 335 E. Price St., Philade lphia, PA19144
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HitachiV202 and
\'-352 Dual Trace
Oscilloscopes
When you get exceptional capa­
bility per dollar, that's superior
cost-performance. And that's
the 35 MHz Hitachi V-352 and
the 20 MHz Hitachi V-202 dual
trace oscilloscopes.

Proof? Just skim these fea­
tures, then note the price. For
starters, both scopes have a 2­
year limited warranty. And
then there are features like
square CRT's with internal
graticules, vertical sensitivity

of 1 mV/ division, and a wide
dynamic range for vertical am­
plifier of 8 divisions or more.
Each scope features front panel
X-Yoperation, lOXsweep mag­
nification, 3% vertical deflec­
tion and sweep accuracy, and
low vertical drift. For ease of
operation, functionally related
controls are grouped into 3
color-coded front panel blocks.

How do we build in all that
capability at such low cost?
Chalk it up to two decades of
oscilloscope design experience
and some of the most modem
production methods around.

Hitachi V-352 and V-202 are
CIRCLE 14 ON FREE INFORMATION CARD

stocked by your authorized
industrial distributor and ready
for fast delivery.

Ask for a demonstration and
see more performance than you
expected for less than you
thought possible.

Hitachi...
the measure of quality

~~J!~Qi!jJ
175Crossways Park West
Woodbury, NY 11797
(516) 921-7200

YoU'll recognize the name...
appreciate the quality





FIG.2-THE HEART-A-MATICIs made up of eight main sections as shown in this block diagram of the
device.

FIG. 1-THE PARTS OF A HEARTBEAT. The
Heart-a-Matlc Integrates the P and T portions
with .the R portion.

it drops the first beat of the sample. Con­
sequently, it' s able to update with each
beat and still give a meaningful readout.

How it works
As shown in Fig. 2, the Heart-a-M atic

is composed of eight. sections . A com­
plete schematic of the device is shown in
Fig. 3. The sensor, IC24, is an FPAI04
infrared emitter-sensor combination in
one housing. The two elements are side
by side and there is no direct way for the
radiation from the emitter to be seen by
the detector , because they are separated
by part of the case. The /sensor is designed
to be placed against a person's finger . The
IR (InfraRed) radiation emitted by the
LED in IC24 penetrates the outer skin­
layer and is reflected back to the detector.
As the heart beats , a new volume of blood
is pumped into the finger and changes the
amount of infrared light reflected back to
the photo-transistor. That change in
blood density (and, consequently , in re­
flected IR) is used by the Heart-a-Matic to
determine the heart rate .

The input amplifier, composed of Q1
and ICI, has two main job s. It amplifies
the weak signal from the detector , and
integrates the several components of the
heartbeat into one pulse . The waveform
emerging from the output of IC I, howev­
er, is far from being a clean single pulse.
Even though the peaks and valleys of the
heartbeat have been smoothed out, the

reset function. That means that IC21 will
start with its first output at a logic-high
and will then clock along with incoming
heartbeats for eight beats, at which point
it will reset back to one . That happens
because the ninth output (which, coin­
cidentally, is also pin 9) is also connected
to the RESET pin. The outputs of the IC2 1
are connec ted in successive pai rs to
IC20's 2-input NOR gates . As a result, we
have repeating sequential logic ones that
are used in the section of the heart-rate
meter that measures the period and calcu­
lates the heart-rate frequency .

Integrated circuit IC23 and its associ­
ated componen ts provide an extremely
accurate source of 60-Hz square waves
that are counted by ICI 6-IC 19,4040 bin­
ary ripple counters . Each of the 4040' s is
connected to the " D" inputs of a 4508
(IC I2-IC I5) configured as 3-state eight­
bit hold-and-follow latch.

When a heartbeat is detected, one of
the outputs of IC20 goes high and causes
two things to happen . The first is that its
associated 4508 is enabled, and the data
present at that moment at its " D" inputs
is stored in the latch and presented at its
" Q" outputs. The second thing that hap­
pens is that an inverter (a section of IC22)
set up as a half-monostable outputs a posi­
t ive pu lse, l astin g abo ut 70 mic ­
roseconds, that resets the 4040 to zero.
The counter immediately starts counting
again; but the latch is now disabled and it
ignores the changing data at its inputs.
The period of each heartbeat is counted at
a 60-Hz rate and appears on the data bus.

Next comes a bit of arithmetic. Since
the device knows the period of the heart­
beat, it now has to calculate its frequency .
Those are reciproca ls of each other and
the form of the calculation that has to be
performed is also simple. Sixty Hz (cy­
cles-per-second) times 60 (seconds-per­
minute) equals 3600 cycles-per-minute.
The number of beats per minute is there­
fore the number of cycles per minute di­
vided by the number of cycles per beat.
Since we are using a period of eight heart­
beats, the magic number becomes 28.800
(8 x 3600). The division is carried out in
two ways . The first way is sneaky and the
second is interesting.

The sneaky way is to ignore the two
least-significant outputs of the 4040's .
By doing that we immediately divide the
count by four. That also gives us the
advantage of smoothing out any "bob­
ble" in the circuitry by dropping the two
least-significan t figures, which is where
it would show up. All we have to do now
is divide by 7200 (28 .800 -:- 4). and the
way that is done is one of the most in­
teresting features of the Heart-a-Matic .
The secret lies in an often overlooked,
frequently misunderstood, and extremely
useful type of IC-the rate multiplier.

There are two types of rate multi­
pliers-binary and decimal. The differ­
ence between them is much the same as

pulse still has to be conditioned before it
can meet the somewhat snobbish square­
wave requirements of the digital circuitry
that will process it later . That is a problem
with any system that combines digital and
analog techniques. While digital systems
require strictly "yes" or " no" answers,
the analog world usually provides just
"rnaybes. "

The conditi oning circuit, consisting of
Q2 and IC2, squares the wave presented
to it by IC I and raises its voltage level so
it can be reliably detected by IC2, a 555
confi gure d as a mon ost abl e multi­
vibrator , or pulse generator. Capacitor
C8 and resistor R9 give the output pulse
of the 555 a width of about 100 mil­
Iiseconds. Th at serves two purposes.
First , it insures that the high level of the
pulse will be seen as a logic one by the
digital circuitry that follo ws and, second ,
it helps eliminate the " rnaybes" of the
analog world . Once the 555 is triggered ,
it ignores all other signals for 100 mil­
liseconds.

Should some signal ambiguity still
manage to emerge from the analog por­
tion of the heart-rate monito r, the first
part of the digital portion should take care
of it. Integrated circuit IC3-a is a Schmitt
trigger set up as a half monostable with an
output-pulse width of about 20 mil­
liseconds. That signal is one of the two
that control the interlock portion of the
circuit made up of the three other NAND

gates of IC3 and IC5 . A set-reset latch
formed by IC3-b and IC3-c controls the
calculation of the heart rate started by
each heartbeat detected .

When a positive pulse appears at the
output of IC3-a it causes the output of the
latch to go-and remain-high. That out­
put is inverted by IC3-d and presented,
through inverter IC22-f , to the clock input
of IC21, a 4017 decade counter . Each
pulse will make one of that IC' s outputs
go high in sequence .

We are sure of starting with number
one because Cl 8 performs a power-on-
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FIG. 3SCHEMATIC DIAGRAM of the Heart-a-Matic. The device is bui lt on six separate PC boards.
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the difference between a counter such as
the 4520 that counts strictly in binary and
its companion, the 4518, that counts in
BCD (Binary-C oded Decimal). Since
BCD isn't needed by this part of the
Heart-a-Matic, the choice is the 4089, a
binary rate-mul tiplier (lC9 and IC 10).

The 4089 has two types of outputs . The
first , which we ' ll discuss shortly, is 1/16

the input frequency; if a 16-kHz signal
were applied to the input , the output
would be 1 kHz. The second output is
"programmable" and is equal to 1/16 the
frequency applied to its clock input multi­
pli ed by whatever number is applied to its
binary inputs. For example, if the input
frequency is 16 kHz, and a binary four is
presented to the binary inputs, the 4089
will output a frequency of 4 kHz. Un­
fortunately , a rate multiplier will not al­
ways do exactly what you expect it to-­
output a number of pulses that is always
an average of 1/16 the input frequency
multiplied by the input number. While the
example presented above works out very
nicely, the rate multiplier may have to
work with a frequency of 17 kHz as well.
Since that figure is not evenly divisible by

All resistors %-watt, 5% unless other­
wise noted

R1-270 ohms
R2,R4,R11 ,R13, R39,R41 ,R43,R45--

10,000 ohms
R3, R46-470,000 ohms
R5, R6, R35--1 megohm
R7, R31, R33-390 ohms
R8, R9-30,000 ohms
R10, R14, R38, R40, R42, R44-100,000

ohms
R12-12 ohms
R15, R24-R26, R29, R36-1 000 ohms
R16-R22, R27-160 ohms
R16-R22, R27-160 ohms
R23-15 ohms
R28, R32-22,000 ohms
R3Q-4700 ohms
R34-27 ohms
R37-10 megohms
R47-500,000 ohms, multiturn potenti­

ometer, PC-mount
R48-300 ohms , poten tiometer, panel­

mount with switch (commonly used in
TV receivers)

Capacitors
C1, C3, C4, C6, C14, C28-0.47 jJ.F, 35

volts, tantalum
C2-10 jJ.F, 35 volts, electro ly1ic
C5--0.1 jJ.F, ceram ic disc
C7, C9, C11-C13, C18. C19, C22-C24,

C26, C27-Q.01 jJ. F. ceramic disc
C8, C17-4.7 jJ.F, 35 volts, e lectroly1ic
C1Q-3.3 jJ.F, 35 volts. tantalum
C15--68 pF. ceramic disc
C16-.005 jJ.F. ceramic disc
C2Q-47 pF. ceramic disc
C21-8 pF, ce ramic disc
C25--2200 jJ.F, 16 volts , electrolytic

Semiconductors
IC1-741 op-amp
IC2-555 timer
IC3-4093 quad 2-input NAND Schmitt trig­

ger
IC4-4020 14-stage binary ripple counter

2 (or multiples of two), the output pulse
will be unevenly spaced and of uneven
width. Fortunately for the Heart-a-Marie,
however , that is unimportant because we
are only interested in the number of pulses
and not in a particularly smooth wave­
form. Rate-mult ipliers IC9 and IC10 are
cascaded so they can handle division by
an eight-bit number.

Half ofI C8, a 556 dual timer , is used as
an astable mult ivibrator , or frequency
generator. With the component values in­
dicated, the free-running frequ ency is
about 400 kHz, although the actual figure
is not critical. That' s because the signal is
fed to the cascaded 4089's and all we' re
interested in is the ratio of their base rate
to their multiplied rate . The multiplied
rate is output at pin 6 of IC9 and routed to
the clock input of IC4, a 4020 binary
ripple-counter. The base rate, output at
pin 1 of IC9, is sent to IC6, a 4553 three­
digit binary counter. The outputs of the
4020 that are decoded all go high when
the counter reaches a number you should
remember from earlier-nOO. With all
that behind us, we can now explain the
device ' s operation much more simply.

IC5-4012 dua l 4-input NAND gate
IC6-4553 3-digit binary counter
IC7-4543 BCD-to-7-segment latch/

decoder/driver
IC8-556 dual timer
IC9, IC1Q-4089 binary rate multiplier
IC11-7805 5-volt requlator
IC12-IC15--4508 dua l 3-state 4-bit latch
IC16-IC19-4040 12-stage binary ripple

counter
IC2Q-4001 quad 2-input NOR gate
IC21-4017 decade counter
IC22-4049 hex inve rter
IC23-5369 60-Hz timebase
IC24-FPA104 infra-red emitter/sensor

array
Q1-2N3391
Q2-2N3904
Q3-2N2222
Q4-Q6-2N3906
SCR1-ECG 5400
LED1-LED3-FND500 0 .5- inch com-

mon-cathode 7-segment display
D1 , D2-1N914 or 1N4148
D3-1N4001
XTAL1-3.579545 MHz color-burst refer-

ence crystal
SPKR-8 ohms, 2-inch diameter
S1-SPST switch (part of R48)
J1-1 2-contact edge

connector
J2. J36-contact edge

conne ctor
J4-subminiature N.C., chassis-mount
B1-B8-1.5-volt "AA" cell

Miscellaneous: PC boards , two "AA"
side-by-side battery holde rs , Velcro
strip, plastic for cases, wire, shielded
cable, solder , etc.

The following are available from Hal­
Tronix , P.O. Box 1101, Southgate, MI
48195: Set of six etched and drilled PC
boards, $29.95; Board 1 (double-sided),
$19.95. Add $2.00 for shipping & hand­
ling; MI residents add 4% tax.

The controlling key is the interlock sec­
tion of IC3 and IC5, and the heart of the
device is the 4089' s. When the output of
the IC3 latch goes high following a de­
tected heartbeat , one of the octal-latch
4508's puts a number on the data bus. At
the same time, two other things happen .
A high is applied to pin 4 of the 400-kHz
frequency generator, setting it in opera­
tion, and a low is applied to the RESET pin
ofIC4, the 4020 counter , enabling it. The
rate multipliers begin outputting pulses to
the 4020 at the rate of 1/16 the 556's fre­
quency multiplied by the number on the
data bus, and sending the base-rate fre­
quency to IC6, the three-digit counter.
When the count at the 4020 reaches noo,
the output of IC5-b , a four-input N AND

gate, goes low and transfers the count
present at IC6 into its internal latch .

The same signal also travels to the RE ­

SET pin, pin 13, ofIC6 via Cl2 and clears
the counter to zero in preparation for the
next count. The output of IC5-b is in­
verted by IC5-a and returns to the latch
formed by IC3-a and IC3-b, causing its
output to go low. That disables the 400­
kHz frequency generator, causes the
4020, via inverter IC3-d , to reset to zero
and hold there for the next heart-rate
calculation, and returns the clock input of
the 4017 decade counter to a low state
until the next heartbeat.

The sequence of events resembles
those of the classic " do-nothing box."
The Heart-a-Matic gets turned on, does
its thing, and then turns itself off . In this
case, however, the device performs a
complex series of operations and then
waits for the next incoming signal to
retrigger it.

The other half of IC8 is also configured
as a frequency generator and is frequen­
cy-modulated by the output of the 400­
kHz generator. The resultis a tone of
about 1 kHz, that lasts as long as the other
oscillator is running . That tone is fed to
the speaker via volume-control R48. An
unusual side-effect of that is that the dura­
tion of the beep changes with the heart
rate. The reason is that the lower the heart
rate, the less time it takes to do the in­
ternal arithmetic and the less time the
400-kHz oscillator operates and enables
the beep generator. The beep generator
also supplies power to the decimal points
of the displays for a visual as well as
audible indication of the heartbeat.

The counter section, lC6 and IC7, is
fairly straightforward. The latter is a de­
coder that feeds the three multiplexed
common-cathode displays . The actual
multiplexing is done by an internal oscil­
lator in IC6 whose frequency is de­
termined by the capacitor connected be­
tween pins 3 and 4. Resistor R15 holds
the RESET pin ofI C6 10w until it receives a
positive reset-pul se from IC5-b via C 12.

Inverter IC22-e is present because of a
basic law of mathematics that says that

continued on page 109
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Slow-scan clocks
There are two slow-scan clocks. One is

derived from the master crystal oscillator
and is used for all functions except slow­
scan reception . The second clock is free­
running, and is synchronized to the slow­
scan horizontal-sync pulses . The clocks
are selected by ICl3 , a 4POT multi­
plexer.

starts with the same polarity.
The fast-scan line counters are IC23

and IC39. Let ' s first look at how they
work during the non-camera mode. Dot­
counter signal " J" is used as the clock
pulse, making the line counter advance
one step for each line. Nine count-stages
are needed; the extra stage is supplied by
IC32 and is the least significant bit.

Figure 6 shows that the counter adv­
ances to a count of 262, is cleared , and

starts again at zero.
The clear pulse is sup­
plied by IC47, which
is hard-wired with theone eight most-significant
bits of the line coun­
ter. The CLEAR pin is
held inactive when the
camera is in use by
connecting it to the
logic-l present at pin
10 of IC48.

The intern al fast­
sca n vertica l sy nc
(IFV) com es from
IC31.

When the ca mera
display is viewed, the
CLEAR function is dis­
abled and th e line
count er is pre set
whenever a vertical­
sy nc pulse occurs .
When the counter is
preset and the sync
pulse from the camera
is compl et ed , the
counter starts count­
ing. When the count
reaches 511 , the next
count, zero , allows
display and writing to
memory to begin. The
time that is spent in
counting from the pre­

set value to zero is used to allow the
camera's blanking-function to be com­
pleted.

The line counter advances two counts
for each slow-scan line to allow each line
to be displayed twice for an easier-to­
view picture. There are 128 slow-scan
lines, which means that 256 lines-per­
field (or 5l 2Iines-per-frame) will be dis­
played. Since NTSC standards call for
525 lines per frame, a small portion of the
picture at the top and bottom is blanked.

JOSEF BERNARD,
TECHNICAL EDITOR

and ICIO , which supplies the C LEA R

pulse, is disabled. The counter advances
until a horizontal-sync pulse from the
camera (EFH) takes the LOAD pin low.
The counter is preset to a value of 217 , as
determined by the fixed inputs to pins 3-6
of IC6 and IC8. The counter resumes
counting at a preset value of 217 when
EFH is no longer present. When it reaches
its maximum count of 255, it resets to
zero and starts counting again. The time
spent counting from 217 to 255 represents
blanking of the left-hand edge of the pic­
ture; the time between 128 and EFH is
used for right-hand blanking .

The LO AD pin is controlled by an RS
flip-flop made from ICI5-c and ICI5-d.
That flip-flop insures that the LOAD pin
remains low until a clock pulse to load the
counter has arrived .

The EFH signal is applied to the CLEAR

pin ofIC32 to insure that the clock always

to form IFHB , the internal fast -scan
blanking signal, which blanks the display
in all modes. That signal is also applied to
IC28 to control when data can be written
to memory. Memory-write takes place,
and the display is unblanked, when the
counter is between zero and 127.

Now let's look at the operation of the
dot counter in the "snatch" and camera­
display modes. The clocking signal is de­
rived from the synchronous oscillator;

Before you build your Picture Phone, you should know how
the device works. We'll conclude ourdiscussion of that topic in
this part.

Pict-ureP

Fast-scan counters
The fast-scan counters are lC6. lC8,

IC23 and IC39. Each lC is a four-stage
binary counter that is cleared to all zeroes
when pin I is taken to
a logi c-l ow sta te .
When pin 9 is low, the
counter stages are pre­
set to the value hard­
wired at pins 3-6. Pin
2 receives the clock
pulses, and responds
to their positive-going
edges. Both clear and
load operations are
synchronous- that is,
they take place only
on the positive-going
ed ge o f th e clock
pulse. When the LO AD

or CLEAR pin is taken
low, the counter stops
and retains its value.
If a clock pulse occurs
while the appropriat e
pin is low, the counter
will load or clear.

The fas t-scan dot
counters are IC6 and
IC8 (dots are the pix­
els along a line of
video). The dot coun­
ter is analogous to the
horizontal sweep in
the camera and dis­
play. The dot counters
have two modes, one
for the camera and one
f o r a II 0 th e r 0 p-
erations . .

Let' s consider non-camera operation
first. The crystal oscillator supplies clock
pulses to pin 2 of the dot counters . Note
that pin 15ofIC6 is connected to pin 10of
IC8. That is the "carry" from the first IC
to the second, and provides synchronous
operation of both Ie's.

Figure 5 shows the timing of the dot
counters. The counter C LEA R pulse is pro­
vided by IC10 at a count of 215. That
means that the counter advances to 215, is
reset to zero, and begins to count again.
The internal horizontal-sync pulse (IFH)
is produced by counter inputs applied to
IC42. The clock frequency, divided by
216 (the count from zero to 215), gener­
ates the correct horizontal -sync fre­
quency.

Signal"J," which is low between the
counts of zero and 127, serves several
purposes. It is delayed by one clock pulse

Part 2 T HEFIRSTPARTOFTHIS

article discu ssed the
theory of operation of a good portion of
the main board of the Picture Phone.
We'll now complete that discussion; it
will be helpful if you have Part I handy.
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All resistors 'I.-watt, 5% unless otherwise
noted

A1-A3, A43, A78, A139, A202-22,000
ohms

A4, A201-10 megohms
A5, A6, A8, A9, A50, A8Q---15,000 ohms
A7---620 ohms
A10, A12, A15, A54, A93-A95, A102, A110,

A209, A211, A714-A716-4700 ohms
A11, A13, A14, A16-A18, A86, A99-1 0,000

ohms, 1%
A19, A20, A27, A147-39,000 ohms
A21-20,000 ohms
A22, A23--18,000 ohms
A24-8200 ohms
A25, A26, A145, A146-82,000 ohms
A28, A42, A51, A136, A140, A142, A204,

A205, A710, A71 1-10,000 ohms
A29-470,000 ohms
A30, A47-A49, A53--2200 ohms
A31, A79, A148---1 00,000 ohms
A32, A108---2700 ohms
A33--150,000 ohms
A34, A40, A52, A96, A109, A137, A144,

A704, A717- 1000 ohms
A35-A39-not used
A41---680,000 ohms
A44-47,000 ohms
A46---33,000 ohms
A55, A76, A112, A707-100 ohms
A58---1 00 ohms, trimmer potentiometer
A57-3300 ohms
A58, An, A111-330 ohms
A59, A703, A712, A713--470 ohms
A6Q---100 ohms, 1%
A61-A75-26.1 ohms, 1%
A81-A84-not used
A85, A98---20,000 ohms, 1%
A87, A100---4990 ohms, 1%
A88, A101 -2490 ohms, 1%
A89-A91--notused
A92, A200---680 ohms
A97-47 ohms
A103--820 ohms
A104-2000 ohms, trimmer potentiometer
A105-1200 ohms
A106, A107, A138, A141, A143, A203--

1000 ohms, trimmer potentiometer
F113-A116, A125-A135-33 ohms
A117-A123--not used
A144---68,000 ohms
A149-A199-notused
A206, A207-220 ohms
R21 Q---560 ohms
A212, A213--33.2 ohms, 1%
R314, A315, A317, R318---0.33 ohms, 2

watts
R318---220 ohms, 2 watts
A601- 130 ohms, 2 watts
R701 -1000 ohms, panel-mount potentio­

meter
A702-10,000 ohms, panel-mount potentio­

meter
R708---1 megohm
A708, A709-1800 ohms, 1 watt

All capacitors Mylar or mica unless other­
wise specified

C1-C8---.022/-LF
C7, C24, C25, C38, C200, C240-C243--.01

J.LF ceramic disc
C8, C10, C12, C17-.0047 J.LF
C9-.0068/-LF
C11, C207-.018 J.LF
C13, C15, C18, C19, C23, C263-C268---22

J.LF, tantalum

PARTS LIST

C14-10 J.LF, tantalum
C16, C22, C206, C703--.001 J.LF, monolithic

or ceramic disc
C20, C201-27 pF, monolithic or ceramic

disc
C21, C28-C31-470 pF
C28---not used
C27--33 pF, monolithic or ceramic disc
C32, C220-C227--Q.1 J.LF, ceramic disc
C33, C41, C208, C317-C32Q---2.2 /-LF, tan-

talum
C34, C230-C237, C250-C262, C702--Q .1

J.LF, ceramic disc .
C35, C202-C205-100 pF
C37, C39-not used
C4Q---.047 J.LF
C309-500 /-LF, 12 volts, electrolytic
C31Q---9200 J.LF, 15 volts, electrolytic
C311-450 J.LF, 25 volts, electrolytic
C312--5800 J.LF, 25 volts, electrolytic
C601-500 fJ.F, 25 volts, electrolytic
C701 --2 fJ.F, tantalum
Semico nductors
IC1-IC4, IC17-IC20, IC33-IC36, IC49-IC52­

/-LPD41 1 (MM5280) 4K x 1 dynamic AAM
IC5, IC13, IC21, IC37, IC46, IC48, IC55­

74LS157 quad 2-1 multiplexer
IC6, IC8, IC9, IC23, IC24, IC39-IC41 ­

74LS163 presettable binary counter WI
clear

IC7, IC26, IC57, IC58, IC61-75LS04 hex
inverter

IC10, IC31, IC47-74LS30 8-input NAND gate
IC11, IC32--74LS107 dual JK negative ­

edge-trigger flip-flop
IC12-4046 CMOS phase-locked loop
IC14, IC15, IC45- 74LSOO quad 2-input

NAND gate
IC16, IC29, IC65-74LS74 dual D flip-flop
IC22, IC38, IC71, IC72-74LS153 dual 4­

input multiplexer
IC25, IC42, IC88---74LS20 dual4-input NAND

gate
IC27, IC67, IC68---74LS10 triple 3-unit NAND

gate
IC28, IC43, IC68---74LS25 dual 4-input NOR

gate
IC3Q---74LS221 dual one-shot
IC44, IC62-74LS32 quad 2-input positive

OR gate
IC54, IC58---74LS175 quad D flip-flop
IC59-74LS08 quad 2-input AND gate
IC60, IC63, IC64-74LS13 dual Schmitt trig­

ger
IC68---3245 quad TTL-to -NMOS memory

driver
IC69, IC7Q---74LS02 quad 2-input NOR gate
IC73 - IC80-LM711 dual difference-

comparator
IC81 -IC84-not used
IC85, IC88---74LS86 quad EXCLUS IVE-OR gate
IC87-4066 CMOS quad bilateral switch
IC89-566 function generator
IC90-IC94, IC105-1458 dual 741 op-amp
IC95-IC104-not used
01, 02, 04, 05, 08-013--2N4124 or equiv-

alent
03, 08---not used
07-2N4126 or equivalent
LED1-LED3--jumbo red LED
D1-D11, D13-D18 , D27-D33--1N914 or

1N4148
D12--not used
D19-D26, D601, D602-1N4007
DT601--gas discharge tube (Joslyn Electro-

nics type 2022-44 or equivalent)

CB1--Q.6-amp circuit breaker
T1-dual-secondary type : 1st secondary :

25VCT, 1 amp; 2nd secondary: 12.6VCT,
1.5 amps (see text and below)

T601-phone-l ine matching transformer
(Microtran type 6112 or equivalent)

S1-4P5T rotary switch
S2-S4-N.O. momentary pushbutton switch

S5-SPDT toggle switch
S8---SPST toggle switch
J1-J2-not used
J3--36172-pin PC-board edge connector

(36 contacts for each side of board, two
contacts per pin)

J4-socket for modulartelephoneconnector,
panel-mount

J5-DB25-S 25-pinfemale "date-type" sock­
et, panel-mount

J6, J7-ACA-type phone jack, panel-mount
J8, J9--female coaxial connector , panel­

mount (BNC- or S0230-type)
TB601-miniature 8-terminal barrier strip,

PC-mount
AY601 , AY602-4P2T 12-volts, PC-mount

(Potter & Brumfield T10-E2-Z4-12VDC or
equivalent)

Miscellaneous: PC boards, perforated con­
struction board, IC sockets, AG59 cable,
shielded audio cable, 4-conductor telephone
cable wlmodular plug, 3-conductor line cord
wlplug, enclosure, hardware, etc.

The following are available from Robot
Research Inc., 7591 Convoy Court, San
Diego, CA 92111, (714) 279-943p : Assem­
bled & tested Model 535 Picture Phone,
FCC registered for direct connection to
telephone line (KIT-1) (14 Ibs.), $1195.00;
assembled and tested No. 400929C main
PC board (KIT-2) (4 Ibs.), $495.00; assem­
bled and tested Picture Phone chassis,
Including telephone adaptor board, but
less main board, (KIT-3) (12Ibs.), $695.00;
kit of No. 400929C main PC board with all
main-board parts (KIT-4) (5 lbs.), $295.00;
kit Including chassis and chassis parts,
and telephone adaptor board and parts,
but less main board, (KIT-5) (12 Ibs .),
$445.00; telephone adaptor board kit In­
clud ing board and parts (KIT-6) (3 lbs.),
$79.50; etched, dri lled, and p lated­
through main board (KIT-7) (3 Ibs .),
$59 .00; etched, drilled, and plated­
through telephone adaptor board (KIT-8)
(2 Ibs.), $19.95; T1 (KIT-9) (4 lbs.), $29.50;
T601 (KIT-10)(2Ibs.), $24.50; DT1 (KIT-11)
(1 lb.), $8.50; kit of 32 1% resistors for
main board (KIT-12) (1 lb.), $12.00; in­
dlvldual1% resistor (KIT-13) (1 lb.), $0.35;
Model 535 Picture Phone enclosure kit
with mounting ralls for main board and
back plate for controls (KIT-14) (6 lbs .),
$99.50; kit of front panel parts only, (KIT­
15) (2Ibs.), $59.50; assembled & tested RF
modulator, less power supply and enc lo­
sure (KIT-16) (1 lb.), $29.00; RF-modulator
kit , less power supp ly and enclosure (KIT­
17) (1 lb.), $19.50. For Information on othe r
parts, write to Robot Research.

CA residents please add 6% sales tax.
All prices F.O.B. San Dlego--check with
UPS for shipping charges; please add
$0.50 per $100.00 of value above first
$100.00 for Insurance. MC and Visa
accepted .
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FIG.5-FAST·SCAN dot counter has two modes-a is used for memory display, bfor frame grabbing
and camera display.
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Slow-scan counters
The slow-scan counter is made up of

IC9, IC24, IC40 and IC41 . They function
the same way as their counterparts in the
fast-scan circuit.

The slow-scan dot counter uses IC9
and IC24. It has two modes of op­
eration-s-one to write slow scan to mem­
ory, and one to read it. Let ' s look at the
read-mode first. The clock signal is de­
rived from the crystal oscillator. The
CL EAR signal is derived from IC25; the
LOA D function is inactive . The counter is
cleared at a count of 139 to provide 128
memory "cells" per line and I I sync
counts.

When slow scan information is to be
written to memory , the free-running
clock is used. The CLEAR signal is derived
from a flip-flop formed from ICI4-a and
IC14-b. The flip-flop is set by an incom­
ing sync pulse, and reset by a clock pulse.
That is done to make sure that a clock
pulse to clear the counter occurs while the
CLEA R pin is low. The slow-scan sync
pulse is allowed to reset the counter only
after 128 counts (the end of a line) to
insure noise immunity. In other words,
false pulses can't interrupt a line as it is
being written.

The line counter uses IC40 and IC41. A
clock pulse occurs when each slow-scan
line has been completed . The counter is
reset to zero in the "read" mode at a
count of 127 by the " U" signal. In the
"write" mode it is cleared by the external
vertical-sync signal applied to an RS flip­
flop made from ICI4-c and ICI4-d . The
flip-flop is reset by IC43 and IC45-a.

When a picture is grabbed from the
camera, theline counter is set to all ones,
and on the next clock pulse to all zeroes.
That one-line time generates a slow-scan
vertical-sync pulse.

Address selector
The memory address-lines are driven

by the fast-scan counter to generate a
video signal for fast-scan display, and
also by the slow-scan counter to generate
a slow-scan signal . The memory address-

CAUTION:
FCC regulations prohibit the con­
nection of this device to telephone
lines without the use of an approv ed
coupling device. The only except ion
to this is the assemb led and tested
unit available from the suppliers in­
dicated in the Parts List. A coupler
that meets FCC requirements will
be described in the next part of this
article. Do not attempt to connect
the Picture Phone you build without
it-it's illegal to do so.

"Z," controls all the slow-scan func­
tions. It is in operation only for the dura­
tion of the slow-scan memory-write cy­
cle. Its use for retiming the slow-scan
insures that the clock will not change dur­
ing a slow-scan read or write memory
access.

generated by IC60. Its free-runnin g fre­
quency is controlled by R143. As the
frequency is increased , the counter takes
less time to address 128 memory " cells"
and a shorter line is displayed. The clock
is synchronized with the incoming signal
by having the incoming slow-scan sync
pulses cause the oscillator to stop and
restart in phase with them.

The slow-scan clock is aligned with the
fast-scan system by retiming the leading
and training edges of the clock pulses
with a section of ICI6. A control signal,

215
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The crystal-derived clock pulses begin
with the 60-Hz " U" output of the fast­
scan counter. It is divided by four by
ICI I. The resulting IS-Hz pulse train is
applied to one input of PLL (Ph ase­
Locked Loop) ICI 2. The other input to
that IC is the clock oscillator's output
divided by 139 , making the output of the
PLL 15 X 139, or 2085 Hz. That be­
comes the slow-scan clock. It allows for
128 pixels and II sync counts per slow­
scan line .

The synchronized clock pulses are
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COMPLETEDMAIN BOARD of the Pictu re Phone plugs into 36/72-pin edge conn ector mounted at front
of enc losure . .

pulses come from IC69 and are passed on
by IC70 dur ing the slow-sca n access
time. That IC holds all lC's selected at all
other times.

In addition to addressing the memory
for slow scan, it is necessary to time the
storage of the incoming slow-scan in­
formation . The requi red timing signal is
generated by IC71 , a DP4T switch of
which only one pole is used . The inputs of
IC71 consist of the slow-scan cs pulses
generated by IC69 .

The signals used to contro l IC7 1 are
"X" and "Y," the fast-scan cs pulses.
Therefore , when the slow- and fast-scan
cs pulses coinc ide , a " read store" pulse
will be generated. In other words, when
IC69 has selec ted column one. and " X"
and " Y" have also selected column one ,
then - and on ly then-wi ll a "read
store" pulse be generated.

Multiplexer IC7 1 is enabled by a con ­
tro l signal called SSME (Slow-Scan
Memeory Enable), which is active for
exactly four consecuti ve fast-scan ad­
dresses. That means that SSME is active
just long enough to sample each memory
column once . The SSME signal is gener­
ated by IC27-b . It is a small portio n of
"Z," which is the time for slow-scan
address to be applied to the memory.
Since SSME takes place later than " Z,"
any tran sients created by the address
switchoverfrom fast- to slow-scan die out
before a read sample is taken .

Write control
The WE (Write Enable) signal to the

memory IC' s must also be multiplexed so
that the write and CE inputs to an IC will
coincide.

Write-control signals are formed by
IC67 and IC68-b. Those signals are active
one column at a time in response to the
values of "A" and " 8 ," the lowest­
order bits of the fast-scan counter.

A common control-line to the W E en­
coder determines when writing is to take
place . That control line has two sourses,
one for fast scan and one for slow scan.

The co ntro l sig na ls, ge nerated by
IC28, are combined by IC44-b.

Snatch control
When the SNATCH button is pressed . a

one-shot puts out a pulse that lasts for
several fast-scan fields. The pulse is re­
timed by a section of delay flip-flop IC29
so that the useful SNATCH command starts
and ends at the bottom of a TV picture .
That prevents any errors that might result
from the SNATC H pulse ending in the mid­
dle of a picture . Another section of IC29
retimes display se lec tion so that the
changeove r between display memory and
the camera takes place when the picture is
blanked .

In the next part of this article we' ll
discuss the telephone interface and pow­
er-supply circuits. We will also begin to
look at the construction and alignment of
the device . R-E

CO LUMN2~

FIG.7-EACH COLUMNof memory overlaps the
next by 50%. See tex t for details .

REAR PANEL of Pictu re Phone. Circ uit-b reaker
reset is located above line cord at left .
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the 4-bit pixel nybble requires four mem­
ory IC's , arranged in four columns. The
two lowest-order address bits determin e
which column is to be addresse d. Mem­
ory-speed increase is achieved by over­
lapping the column-se lect address .

Slow-scan memory address ing must
also be able to select the desired memory
column as part of the complete address .
The two lowest-order bits from the slow­
scan counter , " a" and " b;" are com­
bined into column-select pulses by IC69.

Each of the 16 memory IC' s has a cs
(Chip Select) pin that is used for slow­
scan memory column selections. The cs

lines are conn ected to the appropriate
counter by an address multipl exer made
up ofIC5, IC21 and IC37-4PDT switch­
es, each of which switches four address
lines. Resistors on the leads to the mem­
ory IC's damp reflections so that the ad­
dress voltages will not ring.

The address lines are in the " slow
scan" mode durin g time " Z," which
takes place for 16 dots follow ing the
right-hand edge of the fast-sca n picture .
In other words, slow-sca n memory access
takes place just after fast-scan access for
the current line is compl eted . When " Z"
becomes active , the address multiplexer
switches to slow scan, and the slow-scan
counter is inhibited from changing state.
The "Z" signal is generated by IC25-b .

Fast-scan memory multiplex
To obtain the speed required for fast­

scan operation, memory operation is mul­
tiplexed . The multiplexing is done with
the memory CE (Chip Enable) pulse . Fig­
ure 7 shows the CE pattern . Note that
successive memory columns are over­
lapped by 50%.

The CE signal is formed by a delay
flip-flop, IC65. that uses " 8" as data and
"A" (delayed) as a clock signal. Signal
"A" is delayed by an RC circuit that
feeds Schmitt trigger IC60 . The delay is
provided to insure that memory address­
lines are stable before CE goes high .

The CE signal is a zero-to- + 12-volt
pulse translated from 5-volts by IC66.

Slow-scan memory multiplex
Memory multiplexing is perfo rmed by

the two lowest-order bits on the memory
address-lines. In other words , each bit of
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have all, or almost all, of the parts re­
quired for a given project , eliminating the
need for repeated shopping forays or in­
efficient orders to a number of mail-order
firms . Having a number of catalogs at
hand also allows ready price comparisons
between firms.

Having a good reference file, or recent
issues of major electronics publications
suc h as Radio-Electronics; amate ur
magazines such as CQ, Ham Radio, and
QST ; and a variety of computer-oriented
magazines. Byte, Microcomputing, and
Popular Comp uting will provide a good
background . The magazines also list the
addresses of the major suppliers, along
with their ordering policies. Of course,
single-page magazine ads can' t include a
supplier's full stock. and are no substitute
for the catalogs themselves.

Another reason for obtaining the larger
catalogs is that those serve as excellent
reference files for various components.
and often provide good sources of cross ­
reference data , particularly for solid-state
compon ents. Note that many of the dis­
tributors offer two or more catalogs, such
as a consumer-type catalog oriented to
hi-fi or CB, and an industrial catalog that
would normally be more suitable .

In addition, you should acquire the fac­
tory service manual, schematic diagram,
and component parts list for any item of
electronics gear you buy. A surprising
quantit y of semi-professional and pro­
fessional-electronics equipment is sold
today with no more than a user' s manual ,
which is of little help in servicing and
parts replacement. Obtaining the proper
manuals and parts lists while equipment is
currentl y being manu factured is much
easier than trying to obtain such materials
later on, when needed information may
no longer be readily available.

To facilitate original construction, it ' s
worth while to have on hand a selection of
standard reference books and manuals, as
we ll. Th e publications re quired, of
course, will depend upon the particular
type of project work undertak en . Some of
the more imp ort ant , all-ro und useful
reference texts include the Editors and
Engineers' Radio Handbook , the Master
Tube Substitution Handbook, Transistor
Substitution Handbook , TTL Data Book ,
Transistor Specifications Manual , and
Ref erence Data for Radio Engineers; the
ARRL Electronics Data Book and Radio
Amateur's Handbook , and several others.
A handy cross -reference manual is the
Archer Semiconductor Ref erence Hand­
book, a useful guide to Radio Shack's
semico nductors 'that' s also a substitution
and cross-reference guide for more than
100 .000 solid sta te devic es . Another
Radio Shack reference is Forrest Mims'
Engineers No tebook , which co ntai ns
tried-and-tested applications for most
popul ar linear and digita l IC ' s . Other
helpful parts info rmation sources are
Photos courtesy of Radio Shack and GC Electro­
nics.

Mot orol a ' s Se m ico nduc to r Cross­
Ref erence Guide and Discrete Hybrid
Components Handbook , Sylvania' s ECG
Semiconductor Replacement Guide; and
RCA' s SK Replacement Guide .

Buying in advance of needs
Is stocking parts in advance of specific

project needs a good idea? It ' s true that
with a few judi cious purchases, you can
stockpile many of the components needed
for future projects. On the other hand , an
apparent bargain isn 't one, unless there ' s
a real prospect of the part or parts ul­
timately being used .

•
EL ECTRONIC'
HARDWARE
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BUYING LARGE ASSORTMENTS of com­
ponents and hardware can result in savings, but
only if the parts are likely to be used.

Mail-order dealers offer all kind s of
special deals-hardware assortments, re­
s is to rs , kn ob s , t ran si st o rs . IC ' s ,
potentiometer s , transformer s . diodes ,
capacitors , and vario us surplus co m­
ponents and assembli es. Many of those
offerings are indeed bargains, if carefully
surveyed and even more carefully pur­
chased. It' s generally worthwhile to take
advantage of quantity offeri ngs and spe­
cialized assortments , tempering one's en­
thusiasm for a "good deal " with a realis­
tic expectation of when, and if. the con­
templ ated bulk purchase will likely be put
to use . A small investment in component
assortm ents usuall y represent s mone y
well spent; however , there is usuall y little
that can be done about a poor choice­
you take what you get and hope to be able
to use most of it.

For initial stock-up, some useful com­
ponents include poly-bag assortments of
disc ceramic, mica. and small electrolytic
capac itors ; low-wattage resistors; diodes,
and hardware . On the other hand , assort­
ments of pr eci sion res ist or s, lar ge
electrolytic capacitors. Ie' s, and transis­
tors are probably too specialized and may
not represent goo d value . The key to
selecting true bargains lies in choosing
components that you are most likely to
use in your projects.

There are some cautions to keep in

mind. Buying in advance of your needs is
intended to build an inventory of common
parts, not to produce specific parts for an
intended projec t. It' s unusual to find just
what you need for a particular projec t
from a grab-bag assortment. Whenever
you need a specific part. order that part .

Carefully note the makeup of parts
assortme nts. Are the parts offered all of
one (possibly oddball) value. or are they
of different values? What are the toler­
ances and power ratings? Are the leads
full-length or too-short PC-board length?
Are the components new. used, or sur­
plus; tested or untested ; firsts or seco nds ;
marked or unmarked ; old or fresh ; usable
or dubious?

All of those considerations play an im­
portant part in determining whether buy­
ing in advance of needs is a worthwhile
approach or a waste of money.

Acquiring a junk box
Most builders have a junk box that can

be a handy and money-saving device for
both construction projects and repair
jobs. Not only does the well stocked junk
box satisfy convenience and econo mic
needs, but it can also provide a valuable
edu cati onal experience in comp onent
identification and substitution practices
for the beginner.

Asse mbling a useful junk box is a
prime objective of most electronics hob­
byists. The accumul ation gives you the
parts you need for project s, when you
need th em , at reaso na ble pri ces­
sometimes even at no cost . While you
may have to spend some money to acquire
a foundat ion . it ' s possible to accumulate a
large assortme nt of components in­
expensively, if you aggressive ly search
for bargains.

ELECTRONICS FLEA MARKETS often are a
good place to acqu ire parts at a reasonable cost.

The sources for junk box parts are
myriad, and they include local purchases,
surplus/salvage , mail order, flea markets.
auctions, and other sources . Probably the
best, lowest-cost way to build an initial
parts inventory is to salvage usable com­
ponents from junked electronics gear.
Com po nent s s uc h as swi tc hes ,
potentiometers, coils . diodes. transform­
ers . resistors. and capacitors are often
salvaged from such equipment. In earlier
days many of those components could be
obtained from old radios , defective TV



CLEAR PLASTIC STORAGE BOXES can be extremely useful for quick, posi tive part identification.

sets. discarded amateur equipment. and
government surplus gear---eomponents
large and small being saved with the ex­
pectation that they could be used again in
some future project.

Those were the goo d old days. and by
and large , junked gear- particularly that
of the tube-type va rie ty- prov ides a
shrinking source of junk box parts . With
the advent of so lid-state equipment ,
printed circuits and specialized transis­
tors, and Ie's, it' s harder to "recycle"
those components into useful junk box
parts than it was 15 or 20 years ago. The
trend in junk box acquisition is toward
judicious buying of discrete components
in advance . We' ve already discussed
parts-selection tips and cautions, and they
apply equally to purchases for the junk
box.

'Regardless of what method s are used to
procure for the junk box , the com­
ponents-particularly the smaller, easily
damaged ones-sho uld be ca refully
segregated by type and value, and placed
in labeled jars, plastic drawers, or even
small boxes-whichever suits your par­
ticular style . The key is that the storage
procedures used should allow fast and
po sit ive recovery of the part s when
needed. Components that can be tested
should not be used without first checking
their electrical condition, regardl ess of
how good they may look phy sically .
We'll delve into component identific a­
tion and testing later ; suffice it to say at
this point that a multi meter and grid-dip
osc illator are two very important testing
devices for builders.

A final point on junk boxes: After
you've developed a respectable junk box,
don 't hesitate to use it for your projects or
repairs. You will save money using ' 'pre­
owned" parts, and the risk of improper
substitution of a part in a circuit is usually
not too great (except to that particular
part) . Even if a substituted junk box part
fails, a good deal of learnin g has taken
place!

Developing the parts lists
Most publi shed projects include an ite­

mized parts list that identifies the various
components' size, value, and nomencla­
ture, as well as required voltage , current,
and power-h andling capabili ty . Some
parts lists even state brand names and
recomm end sources for hard-to-find and
critical compon ents.

Even when a clear and definitive parts
list is provided, you should carefully re­
view the construc tion project, looking
closely at the schematic diagram, photos,
and explanations of special circ uitry and
parts requirement s. In many cases, the
author will point out critical components
that should not be changed. Based on
your judgment, other parts may be sub­
stituted, possibly from existing junk box
stocks . We'll talk more later on the ques­
tion of parts substitution and how far one
can deviate from specified values without

affec ting performance .
The author's parts list should trigger

you to work up additional subsidiary parts
lists. Those may logically take the form of
lists showing which parts are best pro­
cured from your junk box; which are best
procured by mail-order ; which are best
acquired from surplus or salvage sources,
and which can be purchased locally. After
checking your junk box, look over the
local purchase and surplus lists next, with
unavailable items added to the mail-order
list. In large , complicated projects , it may
also be useful to have each list further
divided by type of component for con­
venience in searching for the required
parts.

From practical and economic stand ­
points, it 's often wise--even necessary­
to make appropriate component sub­
stitutions . We 'll turn to those next.

Parts selection and substitution
As the prices of individual components

increase , it 's important to "make do "
with the parts you have on hand. It 's
possible to substitute compo nents within
limits, and yet have a device function as
intended . Besides the financia l advan ­
tages of using exis ting stocks. it's a real
time saver to be able to use on-hand com­
ponent s rather than having to shop for
new ones . Also, it's worthwhile to get a
fee l for the range and types of sub­
stitutions that can be made so as to deve l­
op flexibility when shopping for com­
ponents-since local suppliers and mail­
order houses will not always have exact
specified components in stock .

Many inexperienced electronics enthu­
siasts have an unnecessary fixation on
obtaining the exact parts and values in­
dicated in a construction piece . fearing
that the finished equipment will not func­
tion correctly if any liberties are taken

with the stated parts list. Usually such
fears are exaggerated . Unless a "mirror
image" of the item is required, identical
parts are not needed. In most cases, parts
substitutions can be made , within reaso n­
able bound s. Component specifications
are not "graven in stone ," as the saying
goes . There is usually a tolerance range
within which the hobbyist may work.
Sometimes those are stated, though most­
ly they are not. The trick to intelligent
parts substitution, of course, lies in know­
ing just what the boundaries of wise sub­
stitution are.

Obviously, if the construct ion article's
author or circuit desig ner has highlighted
cri tica l compo nents, yo u shouldn't
change them . Special-purpose or close ­
tolerance Ie' s, transistors, tubes, capaci­
tors, resistors, and other parts are best not
substituted. But in many cases the com­
ponent specified is what the designer had
on hand , and rep resents an arb itrary
specification. So, bearing in mind that
most hobbyists are also experimenters,
when you have tro uble finding com­
ponents with the exact specifications, try
some substitutions of your own, using a
combination of good judgme nt and close
attention to available reference guides,
catalogs, and substitution manuals. You
may not have the experience to ascertai n
whether or not you' ll be successful in
making the substitution , but you' ll never
know unless you try!

Most components, such as resistors,
capacitors, inductors, transformers, and
transistors , have ratings that are impor­
tant. Those include power and maximum
voltage and current ratings . The ratings of
substitu ted components should be equal
to or greater than those specifie d for the
project. Generally speaking, over -rated
components can be used in electronics
projects . For example, a I-watt resistor
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APPROPRIATE SUBSTITUTES can be found for most electronic components, including variab le
capacitors. Flea markets are a good source for those components .

C1 x C2
Ct = C1 + C2

Capac itors are additive when placed in
parallel:

C, = C1 + C2 + C3 + ...
Another handy formula is one to use

when you need a lower value of capaci ­
tance and want to find the value needed to
place in series with an available unit to

should not substitute other types for them.
Probably the best all-round capacitor for
general purpose use is the Mylar poly­
styrene type-also one of the cheapest,
and typica lly available for values be­
tween 5 pF and 0.5 [IF.

Standard tolerance ratings for most
project-grade capacitors is ± 10 to 20%,
thoug h for some inexpensive general­
purpose ceramic capacitors (including
disc types) it's as wide as - 30% to
+ 100%. Exact capac itance is relatively
unimporta nt in typical bypassing/filtering
and coupling applications, and you can
easily deviate as much as 50% from the
spec value without trouble, sometimes
much more (except at VHF and UHF).
Mylar polystyrene capacitors also run in
the 10--20% tolerance range , with 5%
Mylars readi ly avai lable, and 2.5% and
I% units availab le at somewhat higher
prices.

As with resistors, capacitors can be
substituted in series or parallel to yield
different equivalent values, though the
combining effects are the opposite to
those of resistors: capacitors in series act
like resisto rs in parallel, while capacitors

, in parallel act like resistors in series.
When two capacitors are placed in

series, the total capac itance is less than
that of either one, as determined by the
simplified formula:

since they have a certai n amount of in­
ductance that can upset the associated RF
circuit. However , carbon-type resistors
of the appropriate power rating can be
used to substitute for wire-wound types.

2. Potentiometers. Substitutes can
usually be made having somewhat higher
or lower values than those spec ified. Sur­
plus pots can be bargains, but physical
characteristics such as shaft length and
type of shaft are important. Cons ider: Is
the·unit for screw driver adjustment, or is
the shaft designed to accep t a knob? What
about the pot's electrical characteristics,
such as the " taper"- is it usable? Pots ,
with " linear" or "audio" tapers are the
types most frequently called for in con­
struction projects . And is an on-off switch
required on the control?

One caution: Wire-wound pots are fre­
quently found in surplus . Those pots are
most suitable for low-frequency, high­
power applications, not for delicate solid- "
state circuitry. They are not for circuits
that require high precision (resolution).
Thus, for most work, standard carbo n­
composition pots represent the best selec­
tion. .

When shopp ing for new pots, quality is
par amount ; cheap materi als are syn­
ony mous wi th inferior perform ance,
often evidenced by a pot that is hard to
turn because of high-fri ction bearings .
Cheap imports should be avoided; stick to
top-quality pots in all construction pro­
jects.

3. Capa cito rs . Fixed capacitors come
in a surpr ising variety. There are mica,
Mylar, silver-mica, ceramic, oil-filled,
paper , and electrolytic types. Each has
spec ific applica tions. Mica types (es­
pe c iall y si lver - m icas) and zero ­
temper atu re- coeffi cient ceramics are
usually specified where low losses and
high stability are esse ntial; normally, you

can be subst ituted for a Y1-watt resistor of
the same value without concern , unless
the larger physica l size of the I-watt unit
causes a space problem.

Active dev ices, such as transistors, are
more difficult to substitute on a "rating"
basis, due to the multip licity of rating
parameters involved. Still, similar guide­
lines hold for those components, as long
as the substitute has equivalent design
parameters. One must be cautious in try­
ing to subst itute components with over­
rated ones when the device is to perform a
specific funct ion at a particular value of
current or vo ltage. In such a case, a
" larger" unit would not be satisfactory .
Zener diodes and other curre nt- and
voltage-regulating devices, for example,
would fit into that category.

Making a proper "ratings" substitu­
tion is a great deal easier than making a
" value" substitution. Each type of com­
ponent is affec ted by different rules and
guidelines , so it 's worthwhile to look at
each individ ually :

1. Resistors. Fixed resistors are often
easily substituted. Unless specified other­
wise, fixed resistors commonly have a
tolerance of ± 10 or 20%. Knowing that ,
you can usually safely subst itute any re­
sistor. If no tolerance is specified, work­
ing in the ± 10% or 20% range is usuall y
safe. One gen era l exception is high­
voltage power-supply bleeder resistors­
those can be as much as 25% lower or
50% higher than spec ified .

In some applications , metal-film preci­
sion resistors, manufactured to tolerances
of ± 1% or better, are required. That type
of resistor is frequent ly specified for high­
stability/ultra-Iow-noise circui ts in com­
puters, voltage dividers, test equipment,
and active filters . The stated tolerance
must be maintained when substituting
those types of resistors.

Frequently, you can find resistors in
your junk box that can be adapted for a
substitut ion, using series and parallel
com bi nations whose net resistance is
close to the des ired value. Resistors con­
nected in series have the total resistance
of the sum of the res istors-two 2000­
ohm resistors in series have a total resis ­
tance of 4000 ohms . To find the effec tive
resistance (R) for resistors in series use
the formula:

Rt = R1 + R2 + R3 + ...
Two or more resistors can be connected

in parallel to obtain the desired circuit
resistance . When you do that, total resis­
tance is always less than the lowest va lue
used in the combination. Use the follow­
ing simple formula to calcu late the value

C/) of two resistors connected in parallel:
o
Z
o R _ R1 x R2
g: t - R1 + R2
o
w
ill There are two major kinds of fixed
o resis tors : composi tion or carbon, and
~ wire-wound. Normally , do not use wire­
0: wound resistors in circuits carry ing RF
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siderations make it imperati ve that some
substitutions be attempted . You' ll need a
transi stor data book to determine proper
specifications: once those numbers are
available. you can apply them to select
appropriate subs titutes . Ev en us ing
abbreviated substitution guides such as
found in the Radio Shack catalogue can
make the purchase of bargain-priced blis­
ter-pack replaceme nt transistors practical
and useful.

6. In tegrated Cir cuits . The silicon
chemistry of integrated circuitry con­
stitutes a key clement of most sophisti­
cated electron ics construction projects.
Because of their importance and wide ­
spread use. those devices arc sold by most
electronics suppliers. The devices range
over a wide spectrum. and include linear ,
CMOS . TTL . DTL. ECL. LSI. and other
types. The variety encountered precludes
stocking up on any but the most common
types.

There is little latitude in substituting IC
types. A circuit specifying a particular IC
usually requires that part icular Ie. In
fact. it' s usually not wort hwhile to sal­
vage ICs from scrap equipment unless
the IC s can be clea rly identified and there
is some prospect of actual use for that
particu lar device.

However. it's important to point out
th at IC de si gnat ion s ofte n inc lu de
alphabetical prefixes that simply indicate
the device' s manufact urer. There is no
need to use an IC made by a particular
manufac turer if the same basic device is
available from other firms. You' ll find
that IC suffix letters aren' t terr ibly critic-

A MULTI-FUNCTION TEST PROBE, such as the one shown here, is handy for find ing good com­
ponents in surplus or salvaged equipment.

former are generally specified according
to their maximum current and reverse
breakdown ratings. It' s possible. in many
instances. to come up with a suitab le
replacement without having to resort to
checking a data book . The IN4 148 is a
good all-around small-sig nal type diode
to have in the junk box as it is able to meet
a wide range of subst itution needs.

5. Transistors. Besides diodes . other
types of discrete semiconductors that
presen t substitutio n questions include
bipolar transistors. FET' s. SCR's. and
UJT's. As with diodes, practically every­
one sells some transistors , but few dis­
tributors stock each and every part num­
ber . particularly high ly specialized and
Japanese types.

Ma ny transistor suppli ers and man­
ufacturers overly emphasize the difficulty
of transistor substitution . From a prac ­
tical standpoint, the many different types
of transistors and related eco nomic con-

A 20-DRAWER CABINET such as th is is ideal fo r
maintaining a well-organized jun k box .

C2
C1 = (C2/Ct)-1

The voltage-handling capability of the
resulting capac itor chain should be con­
si dered . as sho uld po we r-handl ing
capability of series/parallel resistors . A
standard electronics text should be con­
sulted for more on that.

Most capacitors abo ve I ~lF are alumi ­
num elec troly tics and are polari zed .
Tolerances tend to be fairly loose because
filtering and coupling applications usual­
ly don 't call for precise values . Those
types are often available with capaci­
tances of 100,000 uf or more. though
usually at very low voltage ratings at
those high capacitances . A related though
more expensive capacitor is the tantalum
type. The tantalum capacitor is generally
superior to the standard electrolytic , and
boasts tighter tolerance. smaller size (for
equiva le nt capa c ita nce ). an d lo wer
leakage .

Except in spec ialized applica tions.
such as in timing circuits where tantalum s
are generally preferred over aluminum
electrolytics , exact capacitance isn 't ter­
ribly important. When substituting . it' s
generally wise to err on the side of too­
high capacitance rather than too-low.
Surplu s oil-filled types can normally be
substituted for electrolytics having equiv­
alent characteri stics.

Substitutions are also possible with
va ria b le cap acitor s . Th e main co n­
siderations here relate to minimum and
maximum capacitance . As a general rule ,
you can substitute a capacitor having a
greater capacitance than the value speci­
fied. It may also be possible to substitute a
variable capacitor that has somewhat less
range than that spec ified , if you can de­
termin e the actual tuning range requ ired
in the circuit. That involves figuring the
amount of circuit inductance and amount
of capac itance requ ired for a given tunin g
range , and is best done with the aid of a
device such as the ARRL LCF Calcula­
tor, or using a computer. Note that jun k
box variables can be modified to become
lower-value capacitors simply by remov­
ing rotor plates, and multi- sect ion receiv­
ing variables can be paralleled to get high­
er capacitance.

In high-voltage circuits , be sure you
observe maximum ope rating voltages
that depend on plate spacing . Plate spac­
ing should be equal to or greater than that
spec ified by the designer , or you can refer
to a ca ta log to conver t spa c ings to
voltage-handling capacities. Knowing
the voltages in the circuit, you can easily
check to see if your particular substitute is
adequate for your purpose .

4. Diodes. Besides resistors and capa­
citors, you' ll often be faced with making
substitutions for diodes of various kind s.
both rectifier and small-signal types . The

obtain the desired value. That value is
given by the formul a:
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TABLE I-COMPONENT SUBSTITUTION GUIDELINES

The following constitute general guidelines for substitution of the most-used components:
resistors, capacitors, inductors , rectifier diodes , and transistors. Refer to the text for
discussion of other factors that should be conside red in making parts substitutions, and for
guidelines for other components.
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RESISTORS
Resistance value: within ::t 20% of that

specified.
Resistance tolerance: equal to or better

than specified, but usually not critical.
Power rating: equal to or greater than spe­

cified.
CAPACITORS
Capacitance value: within ::t 20% of that

specified, except in critical timing and
tuning circuits.

Capacitance tolerance: equal to or better
than specified, but usually not critical.

Voltage rating: equal to or greater than
specified, or twice the maximum supply
voltage.

Type: generally not important except in
critical timing and tuning circuits.

COILSIINDUCTORS
Inductance value: within ± 20% of that

specified.
Current rating: equal to or greater than
specified.

aI, either. They usually indicate a change
in the internal IC configuration that does
not alter the basic function, though the
suffix letter may indicate the package
style. But , if you find a letter (or two)
inserted between some of the numbers, it
may. indicate a significant modification
that precludes easy substitution. In such
cases, it' s wise to consult a data book ,
paying particular attention to possible
changes in pin numbering.

7. Power transformers and chokes.
When your project requires a very specif­
ic transformer , it may be best to order it
directly from the manufacturer or his dis­
tributor.

On the other hand, if specs aren 't too
tight , or it 's possible to connect windings
in various configurations to obtain re­
quired voltages , it may pay to take advan­
tage of specials and closeouts by mail­
order distributors-though transformer
offerings are usually limited in variety.
Industrial surplus dealers generally have
the best selection; transformers with the
most unusual characteristics can tum up
in surplus.

One of the main considerations in mak­
ing transformer substitutions is adequate
current /power handling capacity. You
can substitute if the transformer in ques­
tion has the same voltage rating with more
current-carrying capaci ty, but it 's risky to
go the other way. However, if the trans­
former is rated in terms of continuous
duty , and its intended use will be in­
termittent, a rating reduction of up to
about 25% may prove to be quite accept­
able .

Minor primary and secondary voltage
s ubs ti t u tio ns ca n be mad e wit ho ut

RECTIFIER DIODES AND
BRIDGE ASSEMBLIES
Current rating: equal to or greater than

specified.
Reverse breakdown voltage: equal to or

greater than specified.
TRANSISTORS
Type: as specified (PNP or NPN, etc.).
Col/ector current rating (lc): equal to or

greater than specified.
Reverse breakdown voltage: equal to or

greater than specified.
Gain (Beta or hfe): equal to or greater than

specified.
Power rating: equal to or greater than spe­

cified.
Cutoff frequency : equal to or greater than

specified.
Case style: usually not important.

NOTE:A transistor data book must be con­
sulted for determining most of the
specifications necessary for mak­
ing substitut ions.

adverse effect. If you have a transformer
that delivers a higher voltage than you
want, you can drop the voltage with a
series resist or or a vol tage-divider
system.

As for power-supply chokes , sub­
stitutions are usually easy. The specified
value of a filter choke can usually be
regarded as a minimum value. The in­
ductance of chokes in series is additive;
conversely, chokes in parallel function
like resistors in parallel. The amount of
capacitanc e required in a power supply is
affected by the power-supply choke in­
duct ance-the choke and electrol ytic
capacitor work together to bring ripple
down to an acceptable level.

In addition to inductance ratings, you
must also take into account the current the
choke must carry . Of course , you can use
a choke with a higher current rating than
specified. Using a somewhat lesser-rated
choke is probabl y OK , unless the choke is
rated at less than 75 % of expected cur­
rent. The inductance becomes less if more
current is drawn through the choke than
the unit is rated for, thus reducing the
choke's filtering effec tiveness.

A DESOLDERINGTOOL makes removing parts
from a surplus or salvaged piece of equipment
simple.

8. Sw itches. Sub sti tuti ng sw itches
can be tricky because of the numerous
possible switching configurations and ap­
plications. You can always use a switch
that has more contacts or sections than are
required for a given circuit, as long as it
has an adequate voltage rating. Often that
information can be obtained from man­
ufacturers ' and distrib utor s ' cata logs.
Similar considerations apply to relays,
but selection criteria are complicated by
relay coil voltage and current, and other
operating characteristics.

9. Tubes. Most contemporary circuit­
ry has abandoned the once-common
vacuum tube, though a few tube designs
survive , and there is still demand for
tubes for replacement purposes. Tubes
are becoming extremely expensive and
difficult to find, and few are still man­
ufactured in the United States. One good,
low-cost source of once-common receiv­
ing tubes is Cornell Electronics Com­
pany, 42 17 Univers ity Avenue, San Di­
ego, CA 92105; the firm stocks a wide
variety of bargain-priced receiving tubes.
Radio Shack also provides a special-order
service that includes about 2000 different
types. If you don 't have the tube you
need, of course, you' ll have to buy it. But
a quick check of a tube-substitution man­
ual, or the ARRL's Radio Amateur' s
Handbook (it lists differen t tube types and
possible substitutions if available) may
prove worthwhile .

10. Other components. There are
many other components that the project
builder will find useful to keep in his junk
box or bench stock for the purpose of
convenient substitution in construction
projects.

We can't treat all of them here. But
some that come to mind include plugs,
jacks, audio and IF transformers, transis­
tor and IC sockets , battery clips, ter­
minals, hardware, alligator and crocodile
clips, meters, connectors, chassis, PC
boards, and cabinets.

In many instances your best guide to
making intelligent substitutions is sim­
ple, ordinary common sense, as well as an
understanding of when not to use sub­
stitute parts but to go out and acquire a
specified part .

Getting into the practice of breadboard­
ing project circuitry will not only help
refine a circuit before commitment to a
final design , but will make substitutions
easier because it gives you a chance to
double-check your choices . Solderles s
breadboards eliminate a great deal of the
trouble involved in circuit development
and make desk-top experi mentation­
and substitution- much easier.

Table I lists popular component sub­
stitution considerations in tabular form .

When we continue this article, we' ll
take a closer look at where you can obtain
your parts for projects . Among the topics
we'll cover will be how to successfully
use surplus and salvaged parts , including
how to test and identify them R-E
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Howto Design
Analog Circuits
. •Biasing Transistors
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Proper transistor operation depends on
proper biasing. Learn all about biasing
circuits and how to design them in this
month's article.

Part 5 LAST MONTH, WE BEGAN

our discussion of bipolar
and FET transistors by looking at the struc­
ture of those devices and at some basic tran­
sistor circuits . One of the things we men­
tioned was that if a bipolar device were used
in a Class A common-emitter circuit , for
linear operation the collector voltage (with
no input signal present) , should be set at one
half the supply voltage . The no-input-signal
condition is commonly referred to as the
quiescent operating point. (Similarly, in the
case of an FET in a common -source circuit,
the drain voltage should be one half the
supply voltage). That, however, is merely
anapproximation; the actual operating point
varies with the specific requirements of the
circuit. In any event. once the proper op­
erating point has been selected , the device
must be biased for that point . Just how that
is done is the topic of this month' s article .

Bipolar transistors
There are esse ntially two types of bias

circuits that are used with bipolar devices .
Although there may appear to be many
more, the others are simply variations of

those two circuits. And even the two cir­
cuits are variations of each other.

But why do we need man y bias cir­
cuits? They arose mainly becau se of the
high leakage current , IcBo, that flow ed
from the collector to the base in early
germanium tran sistors . If that leakage
current also flow ed through the base­
emit ter junctions (as it normally did) , it
was multiplied by beta (13) to make it into
a large undesirable leakage current, ICEO ,

that flowed in the collector and emitter
circuits . And to compound the prob lem,
IcBo and ICEO doubled every time the
temperature of the transistor increased by
lO°C. Although those factors are still im­
portant in modem silicon transistors , the
effect on the collector current is reduced
considera bly because the leakage current
in silicon transistors is frequently low
enough to be ignored .

In addition to leakage current, var­
iations in the operating parameters from
device to device , as well as with tempera­
ture, can cause problems . The value of 13 ,
for insta nce, will vary from device-to­
device of the same type, as well as with

temperature and collector current, Ic . In
additio n, the value of Ic at the operating
point will vary with several parameters .
Among those are VBE, the voltage drop
across the base-emitter junction, which
itself varies with temperature; VBB, the
base supply-voltage; re , the collector-to­
base resistance in a common-base circuit ,
and rd the collec tor-to-base resistance in
either a common-emitter or common­
collector circuit.

But , once the operating point has been
established for a circuit, idea lly it shou ld
not be effected by differences in parame­
ters from devic e-to -device , or by any ex­
ternal factors such as temp erature . That is
the reason for all of the bias-circuit var­
iations-they are designed to help stabi­
lize the operating point. In theory. if the
proper bias circuit is used , the operating
point will not change regard less of any
change in any of the factor s ment ioned .
However, theory and what really happens
are not always the same , But eve n so,
using the proper bia s circ uit will
minimize any varia tions of the operating
point sufficiently so that the circuit will
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(5)
I
c

= f3 IB + ICEO + VCC/rd

Rdrd + 1

which simplifies to:

Equation 9 indicates by how much the
collector current will change for a spec ific
change in f3 . Thu s if a transist or with a f3
of 80 is substituted for one with a f3 of 40 ,
the quiescent collec tor-current' will dou­
ble . To see how we came to that co nclu­
sion, let' s digress a bit. First , as we saw in
equation 3, SI3 = !lIc/!l f3 . Expanding
further , equation 3 can be rewritten as
!lIc = !l f3(IB) ' Secondly, since Ic Bo is
generally small enough to be ignored , and
since VBB/RB is equal to IB, in this case,
the stability factor , Sf3, defined by equa­
tion 9 is approx imately equal to lB' Thu s
!lIc = !lf3(IB)' Originally, Ic was equal
to the inital f3 of 40 multiplied by IB, or
40IB. If !lf3 = 40 , and !lIc = !lf3IB, then

ICBORB + VBB
Sa = (9)

RB

S = f3 (7)

SE = f3/RB (8)

Should Rc be less than 10% of rd, the
effect of rd becomes negligible , and all
factors in the equ ation involving that term
can be eliminated . We will then end up
with the simple relationship :

Ic = f3I B + ICEO

You can usually use equation 6 and
ignore rd in most designs. But do not
forget about rd' It will be important later
on when we discuss AC gain and the
output imped ance of transistor circuits .

The various stability factors for the cir­
cuit shown in Fig . 1 are:

f3(VBB + RBlcBO)
lc = (6)

RB

Finally , remembering that IB = VBB/RB,
we get:

in a co mmon-e m i t ter or common­
collector circuit. In a common-base cir­
cuit, that collector -emitter resistance is
much higher and equal to f3rd; that quan­
tity is called re .

A portion of the total collector current
is due to the presence of rd in the circuit. It
is equal to the co llector-emitter vo ltage,
VCE, divided by rd' Obviously, VCE is
equal to the supply voltage less the volt­
age drop across the collector resistor , RD ,

or Vcc - IcR c . Consequentl y , the total
quiescent collector current flowing in the
circuit of Fig. I is:

VCE2 - VCE1
rd = (4)

ICE2 - ICEl

As indica ted , rd is the collector-emitter
resistance of the transistor when it is used

I CO

FIG.2-0NCE THE QUIESCENTPOINThas been
found , the value of rd is equal to the slope of the
IB curve around that point.

emitter resistance of the transistor. That
resistance can be determ ined from the
common-emitter collector-characteri stics
curve shown in Fig. 2. Using the pro­
cedure described in our last article (see
th e Au gu st 19 8 2 issue of Radio­
Electronics , draw the load line on the
curve. The next step is to determine the
operat ing or qu iescent point needed to
insure linear ope ration. If, for instance,
you require that the coll ector cur rent
swing from 0 to IC(MAx), the co llector
current at the quiescent operating point ,
IcQ, would be equal to IC(MAx/ 2 . Find
that point on the Ic axis . The voltage at
the quiescent point, VCEQ, is usually
equal to about Vccl2. Drawing a line
perpendicular to the Ic axis at IcQ, and a
line perp endicul ar to the VCE axis at
VCEQ, the point at which the two lines
cross is the operating point. As drawn ,
that point falls on the IB = 100 p,A curve .
Collector resistance , rd' is the slope of
that IBcurve aro und the operating point.
The slope is found by notin g two points
that are equidistant from the operating
point, and finding Ic and VCE for those
points . Assum ing that the collec tor volt­
age and current at one point are VCE I and
ICEI, and VCE2 and ICE2at the other, then:

FIG. 1-A SIMPLE CIRCUIT for biasing bipolar
t ransistors. Often there is no separate VBB

supply; instead Vee is used to supply both the
collector and base.

(3)

(2)

(1)S=~
ll. ICBO

Equat ions used to relate the various
components in the circuit to the var ious
stability factors , will be noted as each bias
circuit is described . In each case, it is
desirable that stability facto rs be as close
to I (the perfect stability factor) as possi­
ble . Should more than one stability factor
differ from I , the effect s of all variations
must be taken into account when evaluat­
ing the design.

Bipolar transistor bias circu its
The simplest bias circuit .to be de­

scribed here is shown in Fig . 1. The base
current, IB, orig inates at VBBand is deliv­
ered to the base through RB. However,
VBB ofte n does not exist as an in­
dependent supply; instead Vcc is used to
supply both base and collector current. In
that case , RB is connected to VCC, and
that supply serves as both Vcc and VBB.

In Fig . 1, all base current from VBB
flows throu gh the base-emitter junct ion .
If we consider the voltage across that
junction , VBE, as negligible when com­
pared to VBB, the base current due to the
supply is VBB/RB. Collector curre nt due
to that base cur rent is approximately
equal to f3IB.

Next , let us add the effect of Ic Bo , the
leakage current that flows from the co l­
lector to the base . After flowing through
the base-emitter j unctio n , it is multip lied
by beta . That f3 Ic Bo flows in the collector
and em itter c ircuits and subs tantially
effects the collector and emitter currents .
Collector current due to Ic Bo is thus
f3IcBo = IcEQ. (No te that in our dis­
cussions beta has been assumed to be
much grea ter than I . Thus only f3 is
shown in formulas rather than f3 + I .)

Finall y, we have some co llec tor cu r­
rent flow ing due to rd' the collec tor-to-

while the equation relating the co llector
current change to the change in f3 is:

which relates the change of co llector cur­
rent to the change in leakage current. The
stability factor relating the change of co l­
lector curre nt to the change in VBB is:

still operate as intended .
To design a bias circuit properl y , it is

important to know how a variation in one
varia ble will effect the other variables in
the circuit. Because of that, three stability
fa ctors that relate the change of one factor
to the change in another have bee n de­
rived . They are :
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Vee

Aa

VTH= (A
a
:xAJ Vee

Ax

-=
b

Vee

Ae

la =
VTH - VaE
ATH+ (lA E

Ae

-=
d

Ae

Ae

Vee

a

c

AX

Vee

(11)

(10)

(12)

~Ie = 401B. Finally, the total collector
current when ~ is increased from 40 to 80
is Ie + ~Ie, or 401B + 401B = 801B.

Improving stability
Stabil ity can be improved by adding an

emitter resistor , RE, to the circuit in Fig.
I . If that is done , equations 7, 8, and 9 are
modified to become :

en
m
~
m
s::
OJ
rn
:IJ

(15)

RERc + RERs + RERx +
RxRc).

SE = - - - - - -

Those current and stability equations
can be applied easily, with just slight
modifications, to the circuit in Fig. 3 . In
equations 13 through 16, Re is an impor-
tant factor in determining the bias. It
plays no part , however , in determining
the stability and quiescent current for the
circuit in Fig. 3. When applying those
equations to that circuit, let Re equal O.
That eliminates all terms containing Re.
If, in addition to setting Re equal to 0, Rx
was made infinite by removing it from the ~

circuit and RE was made equal to 0 , or N

Where A

S _ .:...(R....:x:...V.:::c.:::.c_+_R..:.:x,--R.:::.sl.:::c:::::so::::)-,-;(A:-+_R::..xR...:s::=:)
~ - (f3A + RsRx)2 (16)

s = f3 (A + RxRs)
f3A + RxRs (14)

factors, a desirable result. In determining
the opera ti ng point , th e s im ples t
approach is to again use Thevenin ' s
theorem . Just adapt the method described
for the circuit in Fig. 3 to this circuit ,
using the value of VeE that you are de­
signing for instead of Vee . A reasonably
accurate formula for determining col­
lector current is shown as equation 13.
Note that Re and leBOare included in the
equation. Stability factors for this circuit
are shown in equations 14, IS, and 16.

The value of VBE is usually .017- volt
for a silicon transistor , and 0.2- to 0 .3­
volt for a germa ni um devic e . Once
you've calcul ated IB, the collector current
is simply ~IB '

In this type of circuit, the effec t of
leakage current, leBO, is reduced because
some of it is diverted from the base­
emitter junction to Rx . A good rule of
thumb to use when designing this type of
circuit is to make Rx equal to less than ten
times the size of RE.

As we mentioned earlier, there are two
basic types of bias circuits. So far, all of
the circuit s we've examined were var­
iations of one type . Let' s now tum our
attention to the second type. It is shown in
Fig. 5 . Here , RB is connected to the col­
lector of the transistor being biased in­
stead of to Vee. In that circuit, negative
feedback from the collector to the base
acts to reduce the value of the stability

equal to V edRx /(R B + Rx))·
The third step, as shown in Fig. 4-c, is

to short the supply to ground and de­
termine the Thevenin resistance, RT H •

That is the resistanc e seen when looking
back toward Rx; in other words , the re­
sistance between the junction "J" and
ground . In this case, it is the parallel
combination of Rx and RB, which, of
course, is equal to RxRB/(R x + RB).

The fourth, and final step , shown in
Fig. 4-d, is to reconstruct the orig inal
circuit, substituting VTH for Vee , and
RT H for RB and Rx . The Thevenin volt­
age , VTH and the Thevenin resistance ,
RT H , are connected in series with the base
of the transi stor as shown. The base cur­
rent can now be calculated from the for­
mula:

FIG.4-TO EVALUATE THE BASE CURRENT of the circu it shown in Fig. 3, Thevenin 's theorem must
be used. The steps followed in applying that theorem are shown here.

FIG. 3-IF BETTER STABILITY IS REQUIRED,
the bias circuit shown here can be used.

In this arrangement, base current is less
than it was when there was no emitter
resistor. It is reduced because the emitter
resistor , RE, is reflec ted into the base
circuit as a resisto r equal to ~RE ' Because
of that, the base curre nt becomes (VBBI
(RB + ~RE) ) + leBO' In addition, Ie
becomes equal to ~IB '

The bias circuit shown in Fig. 3 is used
when stability is a very important con­
sideration . The circuit in Fig . I, and the
variation we created by adding an emitter
resistor , are simplified versions of that
circuit. In it, VBB has been elimin ated ;
instead , Vee is used as both the collector
and base supply.

Thevenin's theorem must be used in
order to determine the base current in the
circuit in Fig. 3 . That theorem states , in
part, that any network of voltage sources
and resistances can be simplified to a sin­
gle voltage source in series with a single
resistanc e. Use the following steps to
apply that theorem to the circuit. Those
steps are shown in Fig. 4.

First, as shown in Fig. 4-a , separate the
bias resistor circuit from the rest of the
circuit.

The second step , as shown in Fig. 4-b ,
is to determine the voltage at the junction
of RB and Rx . That voltage is called the
Thevenin voltage, VT H , and, since RBand
Rx make up a simple voltage divider , is
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FIG. 8-EITHER OF THESE CIRCUITS can be
used when biasing either JFET's or MOSFET's.

'::'__•• ;:.b .__...

the source of a JFET , up to +a.5 volt
may be placed at the gate . Two arrange­
ments used for establis hing the proper
bias voltage are shown in Fig. 8.

In Fig . 8-a , drain current, ID, flows
through RDand Rs . Thus, the source cur­
rent, Is , and IDare equal to each other. A
voltage equal to IDRs is deve loped across
Rs . That voltage is called VRSand has the
polarity shown.

A leakage current, la ss , flows from the
gate to the source . The value of la ss at
25°C is often found on the specification
sheets of the device . That leakage cur­
rent, however, increases with tempera­
ture-usuall y doubling with eac h in­
crease of 1O'C. The leakage current flows
through Ra , developing a voltage, VRa
equal to Ia ssRa . The polarity of that vol­
tage is also shown in Fig . 8-a.

Voltage between the gate and source is
equal to VRS - VRa . The value of VRs is
usually adjusted to be larger than the
value of Vno so that the gate will be
biased negati ve with respec t to the
source. That' s how the bias for the circuit
shown in Fig. 8-a is established.

The source resistor is an important fac­
tor in enhancing the stability of the circuit
as it is used to counteract any increase of
la ss caused by a change in temperature .
Circuit stability can be improved by in­
creasing the size of Rg. But there is a limit
to this. Should Rs be increased too much ,
the voltage developed across it can be
high enough to bias the transistor near or
at pinch-off. That is, of course, undesir­
able. The value of the source resistor must
be chosen so that the proper bias point is
established when the voltage developed
across Ra is subtracted from the voltage
developed across Rs.

A larger source resistor can be used
with the circuit shown in Fig. 8-b. In that
circuit, a sizable positive voltage can be
developed across Ra due to the presence
of + VDD and the action of the voltage
divider made up of resis tors Rx and Ra .
That positive voltage is increased some­
what by the presence of leakage current
la ss. To determine the gate-to-source
bias voltage , subtrac t the voltage de-

continued Oil page 102

Re

Biasing JFET's
Gates of n-channel JFET 's are usually

made negative with respect to the source .
But , as no gate current flows if the gate is
made just slightly positive with respect to

FIG.6--TO COMPENSATEfor variations caused
by temperature, a diode can be placed in the
base circuit as shown.

Vee

FIG. 7-IN THIS VARIATION, a battery or other
voltage source is inserted between the emitter
and ground.

however , substitute VEE for Vee , and Rx
for RB.

In summary, as a general procedure
when designing bias circuits, first de­
termine the ideal qui escent co llec tor
voltage and current. Divide the collector
current by 13 to find approx imately what
the base current should be. Next design a
base circuit to establish those conditions .
Remember that those conditions should
be relatively insensitive to temperature
changes , as well as parameter var iations
from device to device . To make certain
that they are , you must check the stability
factors. Any of the circuits we' ve dis­
cussed, as well as many other variations ,
can be used when biasing bipolar transis­
tors . You must determin e how much op­
erating point instability your des ign can
tolerate . Start with the simplest circui t
and calculate the stability factors. If col­
lector current variation s due to these fac­
tors are too great, increase the complexity
one step at a time. Never go beyond the
simplest circuit you can use to satisfy
your requirements.

Vee

FIG. 5-THIS CIRCUIT is one of the many var­
iations of the two basic bias circuits.

shorted , we end up with equations 6
through 9; those were , as you recall, used
for the circuit shown in Fig. 1. Should RE
be left in the circuit, the equations will be
ident ical to equations 10, 11, and 12,
Thus, equations 6 through 12 are simply
variations of equa tions 14 , 15, and 16.

There are many variations of the simple
circuits we have presented thus far . One
of those is to remove Rx from the circuit
of Fig. 5 . Th at does reduce stabili ­
ty somewhat , however . Equation s 13
through 16 still apply, but are modified by
removing all term s containing the expres­
sion Rx .

Temperature compensation
Base-emitter volt age varia tion with

temperature is an important considera­
tion , especially in power circuits, be­
cause in those the temperature of the tran­
sistors tends to increase by a considerable
am oun t. Th e c ircui t most- commonl y
used to compensate for that is shown in
Fig. 6 .

Diode D is placed into the circuit as
shown so that it is alway s on . The diode
used should ha ve the sa me voltage/
temperature charac teristic as the forward
biased base-emitt er junction of the tran­
sistor. It should also be placed close to the
transistor so that both of their tempera­
tures will vary in a similar manner. With
this configuration, the voltages across the
diode and the base-emitter junction are
always identical. Because of that , the
voltage across RE and Rx are also always
identical , regardless of any changes in
VBE caused by temperature . Thus stabil­
ity is improved .

The final variation we' ll discuss here ,
is the one shown in Fig. 7 . In most bias
circuits, RE is connected betwe en the
emitter and ground. Here , however , a

en battery or other voltage source, VEE, is
~ inserted between the emitter and ground.
o As a result, the base current , IBis approx­
~ imately equal to VEE/(Rx + I3RE); the
&:l collector current, as usual , is equal to
ill I3IB· The stability factors for that circuit
o are essentially the same as those calcu­
~ lated using equations 10 throu gh 12.
a: Wh en apply ing the equatio ns her e ,
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Add an extra dimension to your recorded music with this Stereo Image

Expander. Build it and hear what you've been missing.

JOEL COHEN

Part 2 IN THE FIRST PART OF

this article, we looked
at the theory behind the Stereo Image
Expander. This time we'Il apply what
we've learned and build our own.

Assembly
A foil pattern for the expander PC­

board is shown in Fig. II, and a parts
placement diagram in Fig. 12. Figure 13
will also help you in completing the
board. Some of the instructio ns here per­
tain specifica lly to the parts supplied with
the kit available from the supplier in­
dicated in the Parts List. but may also be
applicable to you if you're building from
scratch .

Pin I of each IC is indicated by an
indented dot and all but IC5 are mounted
with pin I facing towards the rear of the
board. The bucket-brigade device, IC6,
is subject to damage from static charge­
it's a good idea to be sure that you are
grounded before handling it. The usc of
IC sockets is recommended.

The BBD, incidentally, can be either
an SAD512 or SADI024-the pinouts
are identical . The SAD I024 contains two
SAD512's , and one of them will simply
not be used.

Be sure to observe the polarities of the
electrolytic capaci tors and diodes . Note
that regulators IC I and IC2 are mounted

with their center leads bent back toward
the curved part of the package, while the
transistors they resemble have their cen­
ter leads bent slightly forward , toward the
flat sides of the packages . Don't forget
the two jumpers shown in the parts place­
ment diagram.

The transformer must be installed with
pins 1 and 2 toward the rear of the board.
Bend the two mounting tabs away from
the transformer and solder them to the foil
side of the board . If you are using the
phono jacks prov ided by the supplier
shown in the Part List, cut off the plastic
tabs at their rear comers before attaching
them and be sure they are firmly seated
parallel to the board before soldering. The
switch bodies must be spaced .093-inch
above the top of the board if the cabine t
supplied with the kit is used. If the switch­
es do not have shoulders on their mount­
ing pins, use three plastic spacers over the
pins at the front of S3 and the rear of S I
and S2. Be sure the switches and IMAGE

control are seated parallel to the board so
they will fit into the holes in the chassis.

To mount the LED, bend its leads at a
90° angle while holding it towards you
with the anode lead on your right. Solder
it in so that the bend is V2-inch above the
top of the board. Install the completed
board in its enclosure, and attach the line
cord. Be carefu l of stray strands of wire,

espec ially near the grounded board­
mounting screw at the rear comer.

Alignment
Only one adjustment is required; the

BBD bias which is set by R7. There is
about a 2-volt window for signals to pass
through the BBD and the bias is set for the
center of that range so that the maximum
peak-to-peak signa l can pass through
without clipping. There is enough head­
room in the design of the expander to
allow for individual IC variations if the
bias is simply set to + 3.5 volts .

If you want to " fine tune" the ex­
pander, apply about 1.5-volts RMS at I
kHz to jus t the left input and observe the
waveform present at jumper J1. If the bias
is too high, the top of the sinewave will be
clipped; if it's too low, the bottom will be
clipped. At the optimum setting the wave­
form will be just slightly clipped at both
top and bottom.

Rooms and loudspeakers
While most of us would find it difficult

to tell the difference between one ampli­
fier and another by ear, we all know that
different speaker-systems have different
qualities and that the sound from a par­
ticular system can vary depending on
where it is located in a room. Most of the
sound energy reaching our ears comes not
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FIG. 11-STEREO IMAGE EXPANDER is constructed on single-sided PC board . The use of tc
sockets is recommended.
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directly from the speakers , but from
secondary reflections of the sound from
the walls, floor, and ceiling. The frequen­
cy response of that sound energy is
shaped by the absorpt ion characteristics
of the surface it reflects from . The stereo
image , however, is formed entirely by the
first-arrival sound traveling directly from
the loudspeakers to our ears.

Severa l conditions are needed for a
good stereo image, and they are the same
whether that image is expanded or not.
First, the listening position must be the
same distance from each speaker so that
each ear hears its own speaker first. It is
also helpful to point the speakers in
toward the listening posit ion. Second, the
fi rst -arrival sound from the speakers
should precede the arrival of the first re­
flected sound by as long a time as prac­
tical, with one or two milliseconds being
the minimum. That usually requires that
the speakers be two feet or more from any
wall or large piece of furniture and no
more than 10 or 12 feet from the listening
position. Third , the two speakers should
be separated by an angle of 40°; that is , an
imaginery line drawn to each speaker
should form a 20° angle with one drawn
from the listener to a point directly be­
tween them. That means that the distance
between the centers of the two speakers
should be 7/10 of the distance from each
speaker to the listening position. Fourth,
the speakers must be connected in phase.
The easiest way to test that once they are
positioned is to tune in some FM intersta­
tion hiss or a monophonic program. If the

All resistors Y4-watt, 5%, unless otherwise
specified

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

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

audio taper
R32, R33-390 ohms
Capacitors
C1, C2-470 jiF, 35 volts, electrolytic
C3, C4, C6-C8, C12-0.1 i'F , ceramic disc
C5--47 i'F, 16 volts , electrolytic
C9, C17, C18-0.01 i'F, axial ceramic or

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

disc
C14--390 pF, axial ceramic or ceramic

disc
C15--1500 pF, axial ceramic or ceramic

disc
Semiconductors
IC1-LM340L15, 15-volt positive regulator

speakers are in phase the sound will
appear to come from a point directly be­
tween them. If they are out of phase, it
will seem to come from the sides, or from
each speaker individua lly . If the apparent

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

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

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

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

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

J1-J8-RCA-type phono jack, right-ang le
PC-mount

Miscellaneous: PC board, IC sockets, en­
closure, line cord, strain relief, hardware,
etc .
The following are available from Sound
Concepts, Inc., P.O. Box 135, Brookline,
MA 02146: assembled and tested IR2200
stereo image expander, $169.00; kit of ail
parts (KIR-1), $95.00; PC board (KIR-2),
$16.00; T1 (KIR-3), $7.50; all pots, knobs,
switches and jacks (KIR-4), $12.50; all
semiconductors and sockets for them
(KIR-5), $19.00. Please add $2.00 for
shipping and handling; MA residents add
5% sales tax. If at all possible give street
address for UPS delivery. Please add
10% ($5.00 minimum) for parcel post out­
side contintental U.S.A.

source is diffuse , the speakers should be
repos itioned as described above and
again checked for phasing.

Finally, the speakers themselves must
produce a sharp coherent wavefront.
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FIG. 12- PROVISION IS MADE fo r moun ting right-angle input and output jacks directly on
board .

Two- and three- way speaker sys tems
with a single in-line vertical array of driv­
ers usually work best. Omnidirectional
speakers , or those with multiple drivers
covering the same frequency range , can­
not create as sharply focu sed an image.

You can actually check all this out be­
fore trying an image enhancer. Using a
mono signal to get a tightl y focused single
sound-source located between the speak­
ers is the best and easiest way to judge the
imaging capability of your speakers in
your listening room . Once you are set up
correctly, you will probabl y be impressed
with how much better your stereo system
sounds--even without expa nsion.

Insta llat ion and use
The stereo image expander is intended

to be connected in the tape-monitor loop
of your preampli fier or receiver. Provi­
sion is made in the expander for connect­
ing a tape recorder . The recorder can be
used in the normal manner when the pre­
amp's tape-monit or switch is on and S I of
the expander is in the TA PE position . Im­
age-enhanced tapes that can be played
back without the expander can be made
when S3 is in the REC position . You
should never have S I and S3 pushed in at
the same time since that effect ively con­
nects the recorder's output back to its
input.

The recorder-outp ut jacks from your
receiver or preamp should be connected
to the IN PUT FROM PR EAMP jacks, 1I and

FIG. 13-NOTE HOW LED is mounted above
the board, not flush with it. All components
including transformer and switches, are so l­
dered to board .

13, on the expander and the OUTPUT TO

PR EAMP jacks, 16 and 18, to your tape­
input or tape-monitor jac ks. The expand­
er ' s TAPE OUTPUT jac ks, 15 and 17, are
connected to the line-input jacks on the
recorder and its line-output jacks con­
nected back to the TAPE INPUT jacks, 12
and 14 , on the expander.

If you are using two tape-loops and two
recorders , place the expander in loop 2.
To play unenhanced tapes through the
expander , use the tape-monitor switch
corresponding to the loop the recorder is
in. With S I in the T APE position, the sig­
nal comes directly from the recorder con­
nected to the expander, and in the SOU RCE

position the signal is supplied by the re­
ceiver or preamp . If the expander is in
loop 2 and you want to listen to the re­
corder in loop I , either engage both tape
monitor switches or-if you have them­
the TAP E MONITO R 2 and DUB 1 TO 2

switches on the preamp or receiver.
If you have other signal processors in

your system the expander should be the
last one in the chain so that there is a
minimum loss of phase integrity. If, for
example , you already have an equalizer in
your tape loop with a recorder plugged
into it, plug the expander into the equaliz­
er' s tape jacks and the recorder into the
expander 's tape jacks. The expander can
also be connected to the ex terna l­
processor loop or between the preamp and
power amp if you don 't wish to use it for
recording.

Listen ing
Before you make a critical evaluation

of the stereo image expander's capabilit­
ies, make sure your system is set up as
described earlier. Start with a record or
tape of a good live or concert hall per­
formance, preferably of a large orchestral
work so you have a realistic frame of
reference. (Most of the recent Telarc rec­
ords have excellent imaging. ) You may
want to tum up the image level slightly
with some other record s, particul arly
those that were originally recorded using
multiple-mike tec hniques and who se

continued on page 91
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FIG. 1-CRITICAL POINTS FOR CLEANING are indicated above. A good cleaning can be all
that's needed to solve many problems.

HOMER L. DAVIDSON

Cleaning and lubrication
Most sound and speed problems can be

solved by a good clean-up and "lube
job. " A dirty record/playback head may
be responsible for weak and distorted
sound, and under- (or over-) lubrication
can cause tape-speed to vary erratically.

When a recorder develops speed or
sound problems, it' s time for a cleanup
and lubrication. Start at the erase and
record/pl ayback heads and clean them
with alcohol and a soft-tipped cleaning
stick. Critical points for cleaning are
shown in Fig. I. Do not use rubbing alco­
hol- it contains an additive that may
leave a gummy deposit. Use pure iso­
propyl alcohol (available at your drug­
store's prescription counter) . If some ox­
ide is packed into the gap area of the
record/pl ayback head , gently use the
round end of the cleaning stick to remove
it. You can get at the heads easily by
putting the recorder in the RECORD mode;
that moves them out into the open.

PORTABLE CASSETTE PLAYERS AND REC­

orders (the ones that use standard Philips
cassettes, not to be confused with mini- or
micro-cassette devices) can be repaired as
easily as any other tape units. Don 't be
afra id of their small size-the com­
ponents may be a little closer together and
you may have to work in a tighter space,
but that's all . Servicing them can be easy
when you follow the tips and information
here.

If you have a well-equipped work­
bench you shouldn't need much in the
way of additional equipment. If you don' t
have one, a take-up torque gauge may be
needed for mechanical components . A
VTVM (Vacuum Tube Volt-Meter) will
do nicel y for makin g head- azimuth
adjustments , and for troubleshooting the
amplifier section, you can use your signal
generator, signal tracer, and scope.

Trou es I
a dRepair
P rtable
Casse t Recoi"~ers
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Don't let their size scare you-small, portable
cassette recorders are as easy to troubleshoot as

their larger brothers. Here are a number of hints and
kinks to help you out.

sette' s takeup hub. In FAST FORWARD, the
tape moves in the same direction , but the
takeup turntable runs at a faster rate of
speed; the capstan and pinch roller are
disengaged . It ' s possible for one de­
fective component to affect all of those
functions.

If the capstan or tape will not move
with the PLAY switch engaged, check for
a defective ON/OFF switch. Hold the unit
close to your ear and see if you can hear
the motor running. If the motor is dead,
check the power switch and see whether
the voltage is being applied to the motor.
If the motor is operating, check for a loose
or broken drive belt. If the unit works on
AC, but not from its batteries, make sure
that batteries are not weak or dead.

Errati c fas t-fo rward actio n ca n be
caused by a dirty, worn, or binding turnt­
able. Check for oil on the idler wheel or
drive pulley (see Fig. 2).

Sometimes the fast-forward lever may
bend and not permit the drive pulley to

FIG. 2-FAST-FORWARD problems may be
caused by 011 on the Idler pulley or capstan/
flywheel.

You may find more oxide on the pinch
roller and capstan than on the tape heads.
Remove it with alcohol . Apply a drop of
light oil to the pinch-roller bearing and
wipe off any excess . Also, always dry off
parts that have been cleaned with alcohol
since it can damage many rubber and
plastic components if it remains on them
too long.

If the capstan flywheel appears slug­
gish, remove it and clean it with alcohol.
Also clean around the flywheel-bearing
area using a cleaning stick dipped in alco­
hol. Place a drop of oil upon the capstan
bearing and replace the capstan. Wipe off
any excess oil with a paper towel or cloth.
Clean the capstan-drive area well to re­
move any remaining oil.

A dry capstan-bearing may be respons­
ible for erratic or slow tape motion, and
noisy and squeaky sounds may be caused
by dry motor or pulley bearings. Excess
oxide on the pinch roller can also be the
cause of slow speed or tape pulling. Oil
on any drive surface may produce slow­
or no-motion in the parts it contacts.

Erratic bunching of tape from the cassette
may be caused by a drop of oil on the
drive surface of the take-up turntable .

All rubber or plastic drive-pulley sur­
faces should be cleaned with a cleaning
stick, and a drop of light oil placed on the
pulley bearings . Any excess oil should be
wiped off. All sliding parts should receive
a thin coat of light grease. Finally, most
motors have sealed bearings and never
needed lubricating.

After cleanup and lubrication , it' s al­
ways a good idea to demagnetize the re­
cord/playback head to insure best fre­
quency-response, and then to check the
unit out to see how it perform s.

Now we' ll discuss some commonl y en­
countered problems, and their causes and
remedies .

No play or fast-forward
When the recorder 's in the PLAY or

RECORD mode, the capstan and pinch rol­
ler pull the tape across the record/
playback head, with the takeup turntable
causing the tape to be wound on the cas-

engage the capstan. Check for a weak
spring or an out-of-position lever mech­
anism. A good cleanup of the take-up
turntable and a drop of oil on the drive
pulle y bearing may cure erratic fast­
forward motion.

No rewind
If a recorder/player operates normally

in the PLAY and FAST FORWARD modes,
but not in REWI ND , suspect that the idler
or drive pulley is not engaging the supply
turntable. In some units the idler pulley
gets shifted to the left and rotates the
supply spindle in the opposite direction .
A dry or worn supply turntable may be the
cause of erratic rewind, as well as of slow
speeds.

To remedy erratic rewind, remove the
supply turntable and clean it with a cloth
dampened with alcohol. Don 't forget to
dry it off afterwards. Place a drop of light
oil on the turntable bearing, and then re­
place the turntable. Clean the rubber or
plastic drive area with alcohol and use a
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FIG. 3-CHECK THESE AREAS if you are experiencing Slow-speed or wow prob lems.

Rl05
7.5n

Rl06
1.8K

M MOTOR
SPEED
VRIOI
soon

Cl02 Rl07
.02 3.9K

sound, suspect the record/playback head
or the amplifier section. Quickly rotate
the volume control up and down and lis­
ten for a scratchy sound from the speaker.
If you can hear some noise, it' s an indica­
tion that the amplifier is working, so sus­
pect the record/playback head . If you hear
a loud hum with the volume wide open,
check for a broken wire at the record/
playback head. Since the head assembly
moves forward every time the PLAY or
RECORD buttons are pushed , the wires
leading to it have a tendenc y to break with
time .

To determine whether the record/
playback head is defective , pass a small
screwdriver-blade rapidly across the head

+ CIOI
3.3jJF

TR21
2S8324

RIOI
560n

R102
1.8K

+

6V
DC

drive pulleys fo r oil or dirt y drive-
surfaces . .

Sometimes the pressure roller may be­
come worn or out of round , and cause the
tape to ride high and pull out of its proper
path. In that case, try cleaning the pinch
roller and capstan with alcohol. A bent
capstan may also cause tape pulling.

If the take-up turntable , pinch roller,
and capstan appear to be normal and the
player is still pulling tape , check the take­
up torque with a torque gauge . Finally,
remember that a defective casse tte can
cause tape to unravel or bunch up.

No sound
If the tape is moving but there ' s no

FIG. 4-MOTOR-SPEED CONTROL circuit used by J.C. Penny model 6541. Circuits in other
recorders should be similar.

clean ing stick to clean off the idler or
drive-pulley surface area . Also check for
a worn or binding idler-pulley.

If a loud chattering noise is heard when
the cassette is almost rewound, suspect
dry hub areas in the cassette itself. A tiny
drop of oil in the plastic hub area may
help, but be carefu l; you don't want to
ruin the tape .

Slow speed and wow
Slow-speed problems may be caused

by a dry-capsta n-bearing or by oil on the
drive surface . A dry or worn pinch roller
can also be responsible for slow speeds or
wow . Replace the pinch roller if you find
it's out of round after cleanup . (A de­
fective pinch roller can also cause the tape
to ride high or to pull from the casse tte .)

Check for a loose drive belt, or oil on it,
when wow or slow-speed symptoms are
noted. You may find that the motor belt
slips right at the drive -moto r pull ey.
Some of the important points to check are
shown in Fig. 3.

Also, look for a black area or small
particle of rubber on the motor pulley;
those signs indicate that the belt is slip­
ping . Since the belts are very small in
diameter and stretch easily , it's best ro use
an exact belt replace ment. Finally, don't
overlook the possibility of a defective
cassette being responsible for wow .

Check the motor
A defective motor can cause slow

speed and wow conditions . Generally, a
defecti ve motor will start at nor mal
speed, and then slow down . Sometimes if
you tap the motor housing, it will speed up
again. In most units you will find a motor­
speed potentiometer that can be used to
adjust the speed over a certa in range. If
the speed adjustment has no effec t, check
the speed-control circu it and motor. (A
typical circuit is shown in Fig. 4.)

In some cases you may find that the
motor is running too fast. Adjust the
speed control, using a piano or music
selection as a reference . You can also use
a frequency counter to determine the cor­
rect speed .

If the motor is still running too fast, see
whether the belt is riding too high on the
motor pulley . If none of the above adjust­
ments help , install a new motor , using an
exact replacement.

Pulling and bunching tape
Bunching and unrave ling of tape in a

cassette player may be caused by an erra­
tic or inoperative take-up turntable . The

en take-up turntable or spindle winds the
~ tape coming from the capsta n into the
o cassette. When the take-up spindle be­
g: comes dirty or starts to bind , the exces s
frl tape will bunch up and' pull 01.!t of the
uJ cassette . Remove the take-up turntable
o and clean it with alcohol. App ly a drop of
~ oil to the bearing area . Also, clean the
a:: turntable-drive area . Check the idler and
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No record function
If the unit will play but not record ,

suspect a dirty PLAY /RECOR D switch or
defective record circuits . First , make sure
the record/playback head is clean . Then
spray the PLAY/RECORD switch with con­
tact-cleaner. Work the switch back and
forth to clean the contacts and then try to
record once again.

Although most portable recorders do
not have an oscillator stage to excite the
record tape-head , you may run across one
that does . A represent ati ve circuit is
shown in Fig. 6 . To determine whether
the oscillator is operat ing , use the scope
and check the waveforms at the primary
and secondary windings of L I . Tran sistor
testing of Q2 and voltage measurements
can indicate whether the transistor is
functioning properly.

Check for poor conn ections to the
built-in microphone. Most built-in mikes
are electret-capaci tor types and requi re a
DC-voltage to work, so test for that vol­
tage at one of the microphone terminals.
A defec tive microphone may be respons­
ible for weak or erratic recordings . Sub­
stitute a dynamic microphone across the
shielded wires to the built-in mike ter­
minals (but do not connect it to the DC

Remove both transistors when distor­
tion is located in a push-pull output cir­
cuit-it' s best to check each transistor for
leakage out-of-circuit. Before replacing
the output transistors, check the emitter
and bias resistors for correct values .
Generally , a burnt emitter-resistor will be
found along with a shorted or leaky out­
put-transistor.

A leaky IC can also produce weak and
distorted audio. Replace the suspected IC
when no signal will pass through it or if
incorrect voltages are measured at its
pins. Use a wick-type solder absorber
(like Solder -Wik ) to remo ve the excessive
solder from the IC pins to make removing
the part easy. Then use a low-wattage
pencil iron to install the new IC.
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The best method for locatin g a weak
audio-stage is to inject an audio signal,
with a scope connected to the output of
the rec order /player so th at yo u can
observe the audio waveform . Start at the
record/play-head connections . The signal
should be the same on both sides of the
electrolytic coupling-capacit or. (Most
wea k-so und problem s are caused by
small coupling -capacitors and transistors
in the amplifi er section .) If it is not , shunt
a new capacitor across the suspected one
and see whether the sound return s . Each
transistor in the amplifier section should
have a large gain from its base to collector
terminal s.

Excessive distortion may accompany a
weak-signal condition. Most distort ion in
small ampl ifiers takes place in the output
stag es . In push-pull transistor output­
circuits, an open or leaky transistor can
produce weak and distorted sound. Since
most circuit s of that type are DC-coupled,
check the driver or AF transistor for in­
correct bias on the output transistors.

FIG.6-RECORD OSCILLATOR CIRCUIT used by Sharp model RD-428UA. Use a scope on L1 to
determine whether the oscillator Is working.

A12
5.6K

5.81V

9

V
Cl0 _

1
5oA~ Sl ·4 .001I
PIN:: TEST VDLTAGE

-= 1 2.93 -=
4 4.22
5 0.79
6 2.85
8 2.22
9 2.25

10 3
12 5.81
13 5.89
14 5.97

FIG. 5-IC OUTPUT CIRCUIT used In Sanyo model M1000. Voltages shown are typical for this
unit but may be different in others.

Weak and distorted sound
Weak and distorted sound may be

caused by a dirty record/playback head .
Clean the head with alcohol and a clean­
ing stick, as described earlier, before tear­
ing into the amplifier . A weak battery or
insufficient operating voltage can also
affect the quality of the sound.

FAOM
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t
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area. You should hear a flutter from the
speaker. If you don' t, dismantle the play­
er by removi ng both the top and bottom
covers. Check the head connections for
broke n wires. Touch the screwdriver
blade to the ungrounded side of the tape
head. With volume wide open you should
hear a loud hum; a loud noise would indi­
cate that the tape head may be defecti ve .
Remove the cable- leads and measure the
resis tance of the head. Normally, that re­
sistance will be bet ween 50 and 800
ohms.

Defective components in the audi o
stages ca n be located with an audio ­
generator/signal tracer and through vol­
tage measurements. Start at the first AF
transistor and inject a I-kHz signal to the
base of each transistor. Step by step,
c heck each stage. Whe n the signa l
appears, you have located the defecti ve
stage . Check eac h transistor in the prob­
lem area for ou t-of-Iine voltages . (A
schematic is a must when servicing cas­
sette- recorder amplif ier circuits .)

In some earlier units you may find five
or more small transistors in the amplifier
stages, while in present-day ones only
one or two transistors may preced e a
power-IC output circuit. Such a circuit is
shown in Fig. 5 . To signal-trace the IC
circuits , inject an audio signal at the IC' s
input pin and use the speaker as the in­
dicator. To make sure the IC really is
defective, measure the voltages at each
pin. With correct voltages , but no signal
from the IC, you can safely assume that
the IC is defective . If the IC is leaky , even
the supply voltage may be affec ted.
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FIG. 7-THe UNINSULATEDswitch lever shorted out the power-supply voltage in this Sharp model
RD-428UA .

source). If the built-in microphone proves
to be defective , exchange it for an exact
replacement.

Adjustments
When "crosstalk" or poor playback is

noticed, check the erase head, and the
azimuth adj ustme nt of th e record /
playback head. A defective erase head
may allow previously-recorded material
to remain on a tape, producing a garbled
mess when new material is recorded.
Most erase heads found in portable rec­
orders are DC-operated . Check for a DC
voltage across the erase head with the unit
in the RECORD mode. Also check the re­
sistance of the erase head in case there's
an open internal winding.

The only adjustment on a portable rec­
order's record/playback head is for azi­
muth (e levation) . The azimuth ­
adjustment screw is usually located on
one side of the head, with a coiled spring
underneath it. Connect a VTVM with an
eight-ohm dummy load to the earphone
jack . Insert a 3-kHz or 603-kHz test tape
and start it playing. Adjust the azimuth
screw for the highest reading on the
VTVM. After that has been done, you
may want to dab the adjustment screw
with paint or glue to secure it in place.

The only other mechanical adjustments
are for take-up torque and adjustment of
the pressure roller. (You may find that
either one or both adjustments are fixed in
some models .) The pressure-roller
adjustment can be made using a spring
scale and changing . the position of the
pressure-roller spring to vary the tension
it puts on the mechanism .

Take-up torque should be measured on
the take-up turntable with a torque gauge
while in PLAYBACK mode. Most take-up
torque readings should be between 35-60
gr-cm. For greater tension, bend the ten­
sion spring and, if necessary, replace the
take-up pulley . It's best to follow the
manufacturer' s service literature for cor­
rect tension adjustment.

Now let's take a look at some typical
case histories.

Weak and distorted output
A GE NBR-35311C had weak and

distorted sound . Although the symp­
toms indicated possible output-transistor
problems, the tape head, pinch roller, and
capstan were cleaned with alcohol as a
matter of routine . The weak condition
still remained, as expected.

When the back cover was removed we
noticed that new batteries had been in­
stalled. Only 2.7-volts was measured at

en the adjustment transistors. Either the
~ transistors were defective or something in
o the circuit was loading down the voltage
~ source. A bench supply was connected to
UJ the player for servicing and everything
u:J worked normally. It turns out that one of
6 the new batteries was practically dead,
~ and the battery terminals were corroded.
a: A good cleanup of the battery terminals
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and a set of fresh batteries solved the
weak-audio/distortion condition.

No play, no record
In a Sharp RD -428UA, we found that

the motor was turning, but we couldn't
play or record. Both REWIND and FAST

FORW ARD modes were normal. When
both covers were removed, we found that
the motor did not run in either the PLAvor
RECORD modes, and the sound would cut
out with the volume control wide open.

The "no play, no record" symptom
turned out to be an electromechanical
problem (see Fig. 7). When the RECORD/

PLAY switch's metal plunger touched one
of the switch's leaf contacts, which pro­
vided power to the motor and amplifier
circuits , the voltage source was shorted
out. It seems that the small rubber insulat­
ing sleeve was missing from the switch
lever. The problem was solved by epoxy­
ing a piece oflarge " spaghetti" over the
lever.

Squeaky playback
After about five minutes of playback , a

Sharp RD-428 would develop a squeak­
ing noise. The noise would only occur in
the PLAY mode, and only when the wheel
or pulley came around to a certain posi­
tion. Sometimes by probing around with

FIG. 8-DRY IDLER PULLEY was cause of
squeak In th is recorder. It 's a good Idea to
remove the problem parts for cleaning and
lubrication.

an insulated tool you can slow down the
suspected pulley, thus eliminating the
squeaky noise.

In this particular model we found a dry
idler-wheel bearing, as shown in Fig. 8.
The spindle and turntables were re­
moved, cleaned, and lubricated . A drop
of oil on the idler wheel eliminated the
squeaking noise.

continued on page 107



~ -ALL ABOUT
PULSE GENERATORS

This month we'll look at another pulse-generator application, testing analog circuits, as well
as some problems that you might run into when you use that device.

CHARLES GILMORE

where t is the width of the pulse. The
con stant (0 .0456) is derived from a
Fourier analysis of the pulse.

To measure the frequency of the upper
3-dB cutoff, the following formula is
used:

70 percent of its rated voltage output.
That 3-dB point is considered the upper
and lower cutoff frequency of an ampli­
fier. The simplest method to measure the
low-frequency 3-dB cutoff is by adjusting
the pulse generator so that the pulse droop
is 25 percent. Pulse droop (the difference
between the ampli tude immediate ly
following the leading edge and the ampli­
tude at which the trailing edge begins) is
expressed as a percentage of the ampli­
tude at the leading edge (see Fig. 11).

When the pulse droop is adjusted to 25
percent , the width of the pulse is related to
the frequency (in Hz) of the lower 3-dB
point through the formula:
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sists of a fundame ntal frequency plus a
great number of even and odd harmonic
components with specific phase rela­
tionships with each other, as well as with
the fundamenta l frequency. If that phase
relations hi p is not mai nta ine d, the
waveshape of the pulse deteriorates. If an
essentia lly stab le pul se waveform is
passed through an amplifier , the amplifi­
er's output can be examined for any
aberrations in that waveform . The pres­
ence of those aberrat ions indicates that
the phase response of the amplifer is not
uniform-i.e ., that there are peaks and/or
valleys in the amplifie r's frequency­
response curve . That would be caused by
either leading or lagging reactive ele­
ments in the circuit. At that point , further
analysis with a sweep generator or a low­
distortion audio oscillscope is needed.

As noted earlier, rise-time measure­
ments let you determine approximately
the upper frequency-response limits of a
broadband amplifier. A few precautions
must be taken when making such rise­
time measurements . One thing that must
be considered is the effect of the test
setup. Each part of that setup plays a role
in determining the rise time of the output
that is displayed; in other words , the rise
time of the pulse is changed slightly as it
passes through the various parts of the test
setup. The displayed rise time, therefore,
is actually a function of the rise times

FIG. 11-PULSE DROOP is useful in finding
the lower 3·dB point of an amplifier.

0.35
t,

tupper =

where fu per is the upper 3-dB cutoff fre­
quency (~Hz), and tr is the pulse risetime
in nanosecond s.

While that formula has been idealized
and is for a circuit where the product of
the capacitance and inductance is 0, the
formula will hold unti l that product ex­
ceeds 0.25. After that point, some over ­
shoot begins to occur at the end of the
leading edge, lowering the value of the
constant, 0.35 , in the formula. With over­
shoot of 25 percent, for instance, that
constant would be lowered to 0.28 .

Some additional information about the
frequen cy resp on se of a broadband
amplifier can be obtained using a pulse
generator. Remember that a pulse con-

Part 4 so FAR W E HAVE CON­

fined our discussion to
using the pulse generator in logic-circuit
analysis . While that is one of the prime
functions of the pulse generator, it is not
its only one. Let' s begin this month by
looking at another area where the pulse
generator is useful-testing and analyz­
ing analog circuitry.

Analog circuits
Using a pulse generator as a signal

source can simplify many of the measure­
ments that are often made when testing
analog circuits. That' s because, generally
spea king, pul se genera tors are useful
over a very wide frequency range, which
can come in handy when working with
broadband amplifiers, etc.

For instance , a single, conventional,
pulse generator is the only signal source
you need to test an amplifier whose fre­
quency response extends from below 1
Hz to considerabl y more than 10 MHz.
Otherwise, testin g that amplifier would
require using an audio generator for the
low end and an RF generator for the upper
end, or perhaps a very wide-range func­
tion generator.

The reason for that becomes apparent if
the nature of a pulse is analyzed . Such
analysis would reveal that the pulse ' s fast
rise and fall times are caused by the
pul se ' s high -frequ en cy co mpo nen ts ,
while the interval between the rise and fall
times (i.e . the top of the pulse) is caused
by the low-frequency compone nts; in
some cases, the frequency of those com­
ponents is so low that it is approaching
DC. Those high- and low-frequency
components are what gives the pulse
generator its wide frequency range.

Frequency-response measurements on
an amplifier are usually made at the 3-dB
points; that is, the point at which ampli­
fier delivers half its rated power output, or
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FIG.12-A PULSEGENERATORis used here
to measure the propagation delay through an
amolifler.

When that happens , a large reverse cur­
rent flows until there are few majority
carriers left around the junction. How
long that current flows is important if a
diode is to be used in a switching applica­
tion. Figure 14 shows the test setup used
to measure that , as well as the waveform
that is likely to be seen on the scope.

The requirements placed on the pulse
generator and the oscilloscope used to
measure reverse-recovery time are some­
what greater than those for forward­
recovery time. Reverse-recovery time in
diodes is on the order of a fe w
nanoseconds, and the rise time of the
pulse generator must be considerably
less . In many cases, the rise time of both
the pulse generator and the scope must be
less than 1 nanosecond. However, gener­
ators with more moderate specifications
can be used to test slower diodes .

Figure 15 shows the test setup used to
measure the tum-on and turn-off times of
a switching transistor , as well as the
typical waveforms that would be dis­
played on the scope. That test is one of the
most important ones done when you are
analyzing the operation of a switching
transistor.

As with a diode , transistor specifica­
tions are given at some specified base­
and collector-current levels. The bias and
B+ voltages supplied to the circuit es­
tablish proper transistor operation and
should be selected so that those currents
are at the proper level. Note that turn-on
time is determined by noting the point
where the generator's output rises to 10
percent of its final value and the point
where the transistor's output drops to 90
percent of its initial value. Conversely,
turn-off time is measured between the
points where the generator's output drops
10 percent from its maximum level, and
the transistor's output rises to 90 percent
of its initial value. Once again, for tran­
sistors with reasonable switching speeds,
the pulse generator and the oscilloscope
must have relatively good rise-time speci­
fications . However, pulse generators
with more moderate capabilitie s can be
used to perform those tests on some slow­
er transistors . Other transistor measure­
ments that can be made include storage
time, stage rise time, and voltage break­
downs .

Using a pulse generator when testing
transistors and diodes has several advan­
tages. Two of the most obvious are that
they can be used to supply a bias offset
voltage , (eliminating addition al power
supplies) and that their sharp rise times
eliminate the need to measure the rise
time of the generator itself. In addition,
pulse generators can be operated at ex­
tremely low duty cycles. For instance, in
the diode and transistor tests we just dis­
cussed, duty cycles of one percent or less
are called for. Such low duty cycles let
you perform tests that could not be safely
done under steady-state conditions . Such
steady-state testing would overheat many

EXCESSIVE
GENERATOR

DELAY

PROPER
GENERATOR

DELAY

INSUFFICIENT
GENERATOR

DELAY

Let's first look at what happens when a
diode is suddenly switched from reverse­
to forward -bias . When that happens, the
majority carriers move to the area around
the junction. But, until that area is filled
with those majority carriers, the voltage
across the diode is considerably greater
than its normal forward-biased voltage.
That voltage transient is of concern if the
diode is to be used in switching applica­
tions. Figure 13 shows a test setup that
can be used to measure that transient, as
well as the waveform that would be dis­
played on the scope. The size and dura­
tion of the transient can be found by in­
specting the waveform as shown .

The forward-recovery specifications of
a diode are normally given for some
steady forward-current value, once the
transient conditions have subsided . It is
that forward current, combined with a
50-ohm resistor, that determines the
pulse generator's output voltage; pulse
duration should be 100 nanoseconds . A
generator having a 10- to 20-nanosecond
rise time is suitable for that test, and no
offset voltage is required.

Now, let's consider what happens
when a diode is suddenly reverse-biased .

1
~ARD RECOVERY

--.J Il.-L VOLTAGE

j FORWARD ~ERYTIME
FIG. 13-MEASURING THE FORWARD
recovery voltage and forward recovery time
of a switching diode . The pulse generator
should be set for a 100-nanosecond pulse
width with a less than 1 percent duty cycle.
The output voltage of the generator should
be set to produce a specified steady-state
current in the diode.

TR = 1.1 j TG
2 + TA

2 +Tp
2 + T0

2

where TR is the display rise time , TG is the
rise time of the pulse generator, TA is the
rise time of the amplifier under test , Tp is
the rise time of the probe , and To is the
rise time of the oscilloscope.

Because of its exceedingly fast rise
time, a pulse generator is extremely con­
venient for measuring propagation delay
and phase delay. Both analog and digital
circuits introduce some fixed time delay
to signals that pass through them . For
example, if a 1-K flip-flop is clocked, it
will take several nanoseconds for the re­
sults of that clocking to appear at the
output of the flip-flop. That delay in re­
sponse is called the propagation delay of
the flip-flop.

Analog amplifiers also suffer from pro­
pagation delay. The easiest way to meas­
ure that delay is to use a dual-trace
oscilloscope and a pulse generator. The
pulse-generator output is applied to the
amplifier's input and to one oscilloscope
channel. The amplifier output is the ap­
plied to the second channel of the oscillo­
scope, and a comparison is made.

If a dual-trace oscilloscope is not avail­
able, you can use a pulse generator with a
pulse-delay capability . In that case, the
input to the amplifier is connected to the
delayed generator output. The amplifier
output and the non-delayed pulse­
generator output are both applied to the
oscilloscope. The pulse-delay control of
the generator is then adjusted until a sing­
le pulse is obtained . The amount of delay
neccessary to display the single pulse is
equal to the propagation delay of the
amplifier.

In order to successfully combine the
amplifier output with the pulse-generator
output, some series-limiting resistance
must be used. Great care must be taken to
insure that the added circuitry does not
contribute additional phase shift. Figure
12 shows an example of such a situation.

Pulse generators are also useful in
evaluating the high-frequency charateris­
tics of diodes and transistors. The diodes
used in either radio-frequency or digital
applications are required to recover very
rapidly from switches between reverse­
and forward-bias .

When a diode is forward -biased, the
area at the junction is filled with majority
carriers . ("Majority carrier" is a term
used in semiconductor electronics to de­
scribe the predominant type of carrier in a
semiconductor materi al. In n-type mate­
rial, the predominant carrier is the elec­
tron; in p-type material it is the absence of
an electron, which is called a hole.) When
the diode is reverse-biased, the junction
has few majority carriers. Obviously, the
change in the number of majority carriers
at the junction can not occur in­
stantaneously .

through each part of that setup and can be
found from:
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Generator-induced errors
A pulse generator is usually not cali­

brated very precisely. However, if you
are fully aware of all its specifications and
what they mean, you will have little or no
problem in getting maximum use from the
instrument. However, failure to recog­
nize some of these specifications can re­
sult in generator-induced measureme nt
errors. Jitter can occur in the repetition
rate, the amount of pulse delay, and the
pulse width. The amount of jitter must be
taken into consideration when a rather
stable pulse-width , delay, or repetition­
rate is required.

When using a pulse genera tor, es­
pecially over extended periods of time, it
is necessary to reset the operati ng
parameters , many of which can vary over
time, or with changes in temperature and
other factors . Certain pulse-generato r
characteristics are affected by changes in
the load (for example, the baseline offset ,
which is often simply a current generator
operating into a known load).

Frequently , certain pulse-generato r
controls interact somewhat. For example,
any changes in the rise time and fall time
of the output pulse can cause changes in
the pulse width and amplitude.

When you use the dual-pulse or twin­
pulse mode, make sure that the delay time
is long enough to permit the first pulse to
return to zero before the second pulse is
generated. It is possible to set two pulses
with such a short delay time between
them that they never return to the base­
line.

Finally, it is important to remember
that the best way to get the most out of a
pulse generator is to use it with a good
oscilloscope. R-E
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" I'tl like to turn it off, fath er, but he's :IJ

telling me to stay tuned, and he's bigger
than youl' ,

a result, the most accurate way to set the
output amplitude is to monitor the gener­
ator's output on a scope. Another possible
error in setting the output amplitude can
be introduced by using an output atte­
nuator. Those errors are caused by using
the wrong level of attenuation and are
quite large-at least one order of magni­
tude.

SCOPE

+

BIAS

- - - - - 10%

GOG
• •

son 3.3K

Qno
• •

PULSE GENERATOR
ZOUT =son

- - - - - - - - ------OV PULSE--, r- FROM
L---l GENERATOR

~:~V~RSE RECOVERY TIME

FIG. 14-MEASURING DIODE reverse­
recovery time. A 100-nanosecond pulse­
width with a duty cycle of less than 1 percent
should be used. The gener ator rise time
should be less than the expected reverse­
recovery time.The positive pulse offset is set
to generate the specified forward current.
A 50-ohm resistor converts the output cur­
rent to vo ltage for display on the oscillo­
scope.

PULSEGENERATOR
' ZouT= 50n

FIG. 15-MEASURINGTHESWITCHINGt ime
of a transistor. The pulse generator is set for
a 100-nanosecond pulse-Width with a duty
cycle of less than one percent.

combined by some form of circuity . If
narrow pulses at a high rate , and relative­
ly long cables are used , great care must to
taken to insure that both pulses arrive at
the proper termination simultaneously . If
that is not done, pulse-stretching may
occur.

In many cases, both the amplitude and
the offset controls of the pulse generator
have extremely coarse calibration; that
can cause misadjustment. Errors can eas i­
ly occur when setting the generator's out­
put amplitude. A 50 percent setting, for
instance, does not mean 50 percent of the
rated amplitude. The output specification
of the generator indicates a maximum
output , but that output is usually given in
terms of "not less than. " In many cases,
the actual output can exceed that rated
output by as much as 20 to 25 percent. As

of the devices, possibly destroying them,
or at least changing their electronic char­
acteristics . Even though peak power de­
veloped in a circuit when using a pulse
generator may far exceed the maximum
permissible continuous power , with that
device's low duty-cycle the average pow­
er is well within its ratings .

Sources of error
A pulse generator is probably one of

the easies t instruments to use improperly .
The vast number of settings and modes
make it easy to set up improperly. There­
fore, using a pulse generator without an
oscilloscope is not advisable. With a
scope, you can easily spot setup errors
and correct them.

The most frequent errors in using a
pulse generator are human errors . For ex­
ample, a common mistake is exceeding
the allowable duty cycle . As noted ear­
lier, a 70 percent duty cycle is common
for most pulse generators . The most usual
mistake here, however , does not involve
exceeding the duty cycle by a small
amount (such as 75 percent as opposed to
70 percent, for exam ple), but by exceed­
ing it by orders of magnitude. That hap­
pen s whe n, fo r inst an ce , a pulse­
repetition rate of 1 kHz has been es­
tablished, but a pulse width of 10 mil­
liseconds is chosen instead of 10 mic­
roseconds. In that situation, the duty cy­
cle has been exceeded by a factor of 10.

On pulse generators with a pulse-delay
feature, a similar error ' occurs. In that
case, the delay time exceeds the time es­
tablished by the pulse-repetition rate . A
pulse generator set for a repetition rate of
1 pulse-per-millisecond might have the
delay generator set at 10 milliseconds .
Due to the nature of the monostable multi­
vibrator used to generate the delay time,
the first pulse is chosen to genera te the
10-millisecQnd delay interval , and the
following nine pulses are ignored. The
result is one pulse-per-IO milliseconds,
even though the pulse-repetition rate has
been set for I pulse-per-millisecond.

Variable rise- and fall-times, although
a useful feature, can also give rise to
errors. For instance, assume a pulse width
of 20 nanoseconds is desired. If, howev­
er , the rise- and fall-times are set at 15
nanoseconds, the time required to reach
the maximum output and drop back to
zero would be a total of 30 nanoseconds,
10 nanoseconds greater than the pulse
width. Thus, the pulse does not have
enough time to reach the proper levels,
making any measures of amplitude in­
correct.

As not e d previo usly, improper
transmission lines or terminations can
seriously degrade pulse characteristics .
Care must be taken to prevent pulses that
are distorted beyond recognition.

In similar fashion, certa in situations
require the pulse to be split between two
different transmission lines and later re-
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WH AT DO YOU KNOW ABOUT M IC RO­

processors? If nothing else, I hope you
know at least that a microprocessor is the
" heart" or "brains" of a microcompu­
ter. Actually, maybe " brains" is the
wrong word to use , bec au se a
microcomputer is just as dumb as an
electric motor, in spite of appearances to
the contrary-but that 's another story.

You should certainly be aware that a
microproc essor is not a microcomputer,
and vice versa . You will find that,
through careles sness or ignoranc e , those
terms are used interchangeably on occa­
sion. Do not be confused. A micropro­
cessor is one small integrated circuit. A
microcomputer is made up of a group of
IC' s that includes a microprocessor as the
"controller of operations." The micro­
processor, then , can be thought of as the
foreman of a crew that , together con­
stitutes a microcomputer. (We will ignore
for now the so-called "single-chip com­
puter. " )

Why should you be concerned about
microproc essors since you have no inter­
est in microcomputers? There are two
good reasons. The first is that more and
more, microcomputers are effecting ev­
ery aspect of our lives; whether you like it
or not, in all likelihood, you will, even­
tually have to learn at least a little about
them .

The second reason is perhaps more im­
portant. In the past, microprocessors

A shocking project
I got a nice letter from a fellow in

Australia the other day. He asked for
some help on a project. At least that was
his intention, but he was really asking me
to help get him in trouble.

My Australian friend wanted to hot­
wire his car with a " shocker" to keep
vandals away from it. Well , it is possible
to shock a person without killing him but
who is to say who might touch the car?

Flashing-light "doorbell"
Tom Haase of Oklahoma City sent the

schematic shown in Fig. I . That is his
simple answer to a request we ran asking
for a way to let deaf persons know the
doorbell is ringing.

As indicated , the reed switch is placed
very close to the coil in the doorbell or
buzzer. The magnetic field of the coil
causes the switch to close, activating the
555 one-shot. That , in turn , starts the
3909 LED flasher, which pulses the relay
and flashes the light.

Tom has installed three of those de­
vices for friends who are deaf. Tom also
suggests that a strobe light' could be used
by omitting the 3909 flasher.

Thanks, Tom, for a neat solution to a
serious problem .

treatments of micropro cessors that I have
found is published by the McGraw-Hili
Book Company, Gregg Division, (122 1
Avenue of the Americas, New York , NY
10020 ). Introduction To Micr opro­
cessors, by Charles M. Gilmore , is a
textbook that can be used in a classroom
or for independent study. The treatment
of the material is quite thorough and , in I
one way at least , unique.

That text is not about the Z80, 6809 ,
8085, 1802, or any of the other available
microprocessors. It is, in fact , about an
imaginary microprocessor. Because of
that, you learn about microprocessors in
general and not just a specific one. It is a
rel atively easy matter to apply what
you've learned to any microprocessor
yo u work wi th lat er. Do not mis­
understand- this book is not simply an
introduction to microprocessors; the au­
thor gets right down to the nitty-gritty of
the subject.

Don 't get caught having to play catch­
up later---do yourself a favor and find out
about microprocessors now.

were found only in computers . Today,
you can find them in microwave ovens,
television and radi o recei vers , cars ,
games , and other devices. Before long ,
you will find them in everything except
the simplest devices.

If you don 't learn what micropro­
cessors are , how they function , and what
they can and can't do, you are going to be
left out of the mo st int eresting de­
velopments in electronics . You won 't
even be able to fix many of the electrical
things around the house. Your hobby ac­
tivities will become outdated.

Consider the plight of those who know
how to work with tubes but are lost with
transistors. (l , too, was once in that boat. )
Others know trnasistors but never have
gotten the hang of lC's.

When those hobbists write , invariably
they want to know how and where to get
started in catchin g up. I hope you won 't
let progress pass you by too. Micropro­
cessors are here and they are already be­
coming common in many applications.

Make no mistake-in spite of anything
you may have heard ot the contrary , a
microproces sor is not just another ' 'run­
of-the-mill" Ie. They are complex little
devils that can be made to do some re­
markable things . Yet, they are not all that
difficult to work with and understand if
you tackle them in an organized , logcial
manner.

One of the most thorough in-depth

"* AC ADAPTOR OR BA' TcR.'{
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PIP (EIA RS-170) . .. CURSOR MODES: home & clear screen, erase to end of line. erase cursor

~~ti~~~0~r8Et~~~~Lr~k~~~r~tg~s'6W~~f~ i~l~~~~: ~f r.nedv~~ ~~~~da.~t~S~b~I~I~~i' 1. 1.5.
2 . . . DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACT ER OUTPUT: 5 by 7 dol ma tr ix

knKadNb~6~~~IIA6;.t.~I~J~~s~~rpe5'J~~Wg~~JI~~~~~~~~r~~E·W1~HO~O~OEARR~u~~~Y' : ..
OPTIONAL GRAPHI CS MODE: incl udes 34 Greek & math characters plus 30 special graphics
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 charac ters.
SMARTERM·80 . . . DISPLAY FORMAT : 80 characte rs by 24 line s or 40 charac ters by 16 lines

~~~i~:~~~e2~~.I I. t~~Ea~~~p~fPRS~3~Ce~rc2aOs~: g~r~~;t:~~~ ~ l. ~·~Eg;gU¥~T~~~·
pp (EIA RS-170) EDITING FEATURES: insert/delete line. insert/delete character, fo r-
ward /back lab LIN E OR PAGE TRANSMI T .. . PAGE PRINT FUNCTION .. . CURSOR POSI·
TIONING : up. down, right. left. plu s absolute curs or positioning with read back . . . VISUAL
AITRIBUTES: under line, blink, reverse video. hal f intens ity, & blank . . . GRAPHICS: 12,000

~~~~ ~~S~~~t.i~~ :+~c~ ~ :¥~ : I ;~~ ~~~dh~Sa'll o~~~~~~~~~::~_I T6J~~Jr-i~: 1'; c~~r~~~~~ f~f,

~~d'tK1~B~~~R :P~~J~fA~Uc!6~ +R6L~gR. 502~'o~E~6If~ ~~~RES~SCIIBf~~'2~~D
KEYBOARD: 56 key/128 character . . . 4K ON BOARD ROM . . . COMPLETE WITH POWER
SUPPLY.
TELEPHONE MODEM 103 OIA ... FULL DUPLEX, FCC APPROVED . .. DATA RATE: 300 baud
. . . INTERFACE: RS232/C and TIY ... CONTROLS: ta lk/data switch (no need to connec t and
discon nect pnone j. originatefanswer switch on rear panel . _NO POWER SUPPLY RE­
QUIRED.
ASCII KEYBOARD ASCII·3 • . . 56 KEYI128 CHARACTER ASCII --", ..' --..,-,
ENCODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED . . . h"... ....::. .>
~tJJI~~iL.a:~\2V :;g~S~~~~~DL~~b~'"011~b~7:>~~~~~E .. . .~~' :'-----
PRINTER COMET 1... SERIAL I/O TO 9600 BAUD . .. 80 ... iii' . ~
CHARACTER COLUMN (132 COM PRESSED) . . . 10" TRACTOR FEED __ 1IIi.~

4·c~m~i~:ir~E~A.S E 9·B~N7D~g+RJA~~~~ D.ARB~.~IW~r?T~gNAL •
PRINTING

ANNOUNCING TWO
NEW TERMINALS

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

TO ORDER
Call Toll Free:
800-243-7428

CP/ M IS • reI;. trademark of Dil lla l Research*(Clip emd muil enli re udJ*

ORDER A SPECIAL·PRICE
EXPLORER/05 PAK- THERE'S

ONE FOREVERY NEED.

To Order From Connecticut,
or For Technical Assistance,

Call (203) 354-9375

Addrross _

SEND ME THE ITEMS CHE CKED ABOVE
TotJIII Enclosed IConn Residt"nts add ulros tax) S_ _
Paid by

o Ptorson.ll Check 0 Cashit'r"~ Chf"Ckn..ionf"}'O rde r

a kp.a.at:r p, lt (Save 52600)- You get Level A [Ter­
minal Version ) with Monito r Source Listing ($15 value)
Ap· 1. s -ame . pow e r supply. Intel 8065 Users Manual .
(Rei, $199 95) SPEC IA L SI6'9.915 plu s 54 PH·
D bpcriDlCdttr Palt [Save $5340 ) "" You get Level A

(He x Key pad / Dis play Vers ion ) With H e x Keypa d /
Display. Intel 8065 Use r Man ual. Level A Hex Monitor
Sourc e Lis tinR. and AP-l.5-amp . pow er su pply .. . (~R

$279.95) SPE CIAL $%19.95plus 56 PH ·
a 5pccW Microtoft BASIC Plit lSa,,'eS103.oo)- YouJCel
Levels A (Te rmina l Versio n) . B. 0 14k RAM ). E. 8k
Microsof t in RO M. Intel 8065 User Ma nual. Level A Moni­
tor Source LisllnR. and A P-l. 5-JIImp power su pply _.
(Reg.5439.70) 5PE CIA LS32lI.915 plus 57 P&1.0

~v~dB·.~~~;r;:~ ~ee~~i~~~t;~:i~I~sl~i~~~~
SCatter'" Oi... S, . tem - Includes Level A. B Ilcppy dis k
co ntroller. one CDC 8" di sk-dri ve. two-d nve ca ble, two

~:~~nannedth:~luasr~ ~~~ ~o(~w;l~w~1 ~p~~I:At
$999.95 plus $13 PAlo . . . 0 32k Starter Sy~tem. Sl 04S.95
plus $13 PH 0 0 48k Sta rter Systf"m. SI095.95 plus $13
P&lo 0 &tk Sta rter Syste m. $1145,95 plus $13 P&I."
o Ad d to any of abo ve Explorer stee l cabi net . Ap ·1 five
a mp. pow er sup ply. Leve l C with t\"o'O Sl00 connf!Ctors .
di sk d m'e ca bine t and powe r su pply. two sub· D connec ­
tors for co nnedinR you r r rinte r and trorminal (Ri'R
$225.951SPECIAL $199.95 plu!>$13 P&I •
o Complttt 6411: 5,ltcra Wi rE"d & TestE"d .. Sl650 .oo
plus S26 PH ·
o Sp eci a l! Co m plete Busin e ss So ftwa re P,jk (Sa ve
WSOO)- Includ es CP/M 2 2 Microsoft BASIC. Gene ral
LedRt'r. Accoun ts RKel va ble. Acco unts Payable. Payroll
Package ... IReK $1325\ SP£ C IAL 569'9.915 postpaid

a RF Mod ulator kit (allows you to use your TV set as a
monitor ) . __$8.915 postpaid
o 12" Video Monitor (10MHz band width) .. $139.95
piu s $.') PAL·
o Delu xe S t~l Ca bine t for thf"
Explorf"r/65 $49.95 plus 53
PM·
a Fan for cabi ne t .. S15.00
plus $1SOPM 0

., PIUIl In U~\l'l ..: hf'n'. W

l. Pluj( In N::nnw·.. 1I,' x ~;t'~~/Z~:r::.,~~r ,~17~~ nr •
Kf'~p(Jdlll"PlfI~' :; !U!fll\HI.'i TOO 'lf llm '" :
2 Add 1.1'\'" B In ' "lIm',' r l III ,. Add y fl lI nwn ruvmm r i r - a
.'ill)!") • Wi .. fpm lu ' )"p rnlo( un ,l) •
J Add ~knA \1 i C;mlllf, " 'Nmllllll •-------------:a CRT monitor or i'I lV Sf'l (If you have an RF modu lator ) :

o Hex KeypadlD isp lay ktt . $69.95 plus S2 Phi' :

o FAS TERM. "" TERMINAL KIT - Fratun ng a 56 kt:y :
ASCII Kt"yboard . 128 character set upp er ancrcwcr case. a
75 ohm output , 8 baud f Ol Ies 150 10 19 200 tswltch s.. teet­
. blel . RS232 /C or 20 VA outpu t. 32 or 64 Character 0'1' 16
hne forma ts , co mprete wllh ___
Delul<e Stee-l Cabln e-t ,jna -
Power Suppl y . 5199.95
plus SJ PAl ·

Here's the low cost way to INm the fund a mentals of co m­
pultng. the all- imJXlrt,jnt baSICS )"Ou'l\ eeed mor e and
more as you adv ance in computer skills. For just S129 95

~~h~1 :~: ;e~~~~~~~:;d~:~~~~rhS;w':~:'~~
use program s A nd It can grow into a system that is a
match for an y personal compu ter on the rnerket. Lock at
th e s e fe ature s : ROilS Cenn«! Pro r.e s sin j;l Unl!. th e

~:i1r~~:~~~s~l;;h~rt ~n~fz:t~~P~;~ ~h~~n ~~~
alon et] . .. Fou r 8.hitpr:l~nnc6.hll Inpu t/ou tputport~ (rom
w hich you ca n in pu t and outpu t your progr ams. as well as
co ntrol exte rio r SWI1l.hrs. fl"I;I)"I. IiRhls . etc, • a casset te

I~~:~~ ~~a~~Ii~ ;nll 't:;7.II~~~ ~:g ~~rao~~~'~=
~~~~/i:~~~~1 :;lil~S ~t ~d:lfo~sl:r;~I~r~~:~~r:~
ing and enren ng of programs . It pe rmi ts access by you
to all part s of thf. s)'stem so you ca n chKk on the st.atus of
any point in the prog,ri.m • Hallow s IraclnR.each pro -

~~r;;;t~~fbrh:t~Pt7'{I~~::: iOn~~~ ~ti~~I~Y1~. ~1~Jh~
does Much more!

You get all thi s in the sta rtinR leve l (Level Al of the
Ex plore r/ AS fo r onlr Sl29.9S . Incred ibl e! To use . jus t
elut in Jou r AVDC pow er su p p l)' a nd te r min al o r
s~i~i~rlf!~sei~w~ If you don 't h ave them. see ou r

a Level A co mputer kit ( Termmal Version) .. . S121U15
plus SJ P&!.0

o Level A k il (Hex Keypa d lDispla)' Vt""ion) . . SI2l1.915
plu s SJ PH o

~~n~o~~~~s~~u~~d~~~O~·~:t~t"si:~~:~~~~
~:d~.a~~:J:~~ can plURin JII ny of the h undred s of 5 100

o Level B kit . . S49.9S plus 52 PAL 0

o 5100 bus co nnectors (tw o required) . . $4.15 e.ach.
postpai d
LEVEL C - Add still mort!
co mputing pow er; this " bu ild­
ing block" mounts directly on
the motherboard and expands
the 5100 bu s 10 six slots
a Level C kit . . . SJ9.915 plus $2
P&!.O
a 5 100 bu s co nnecto rs (fi ve
r equire d ) ... 14 .'5 ea c h .
post pa id.
LEVEL 0 - Wh en you reach the point in leJllmtngthat re­
qu ires more memory. wt".. fr. IWOcho iCl'!S: eithe r JII dd 4k
of a I1'lf!mory d irec tly on lht" mother boa rd. or add 16k to
64kof memory by mra ns of. 1SLnRle 5 100card . our famous
··IAWS:·

~:I~ ~::I~~~E~6~ ~~~I ':jA~S~'~ ~~:~~95' p~:.~
~& lo : O 32kS100 " JAWS·· .. . $199.95 plus $2 pA:lo;a 4ak
Sl00 " lAWS" ... $249.95 plu s $2 PAlO; a 64k 5 100
" jAVVS·· .. . 1299.15 plus $2 P&lo.

LEVEL E - An importa nt " bu ildinR blud ..... It activates
theak ROM!EPROM space on the moth erbo.ml Now iust
plug in our ak Microsoft BASIC or yuu r own custo m
programs.
a Level E kit . , . $5.915 plus SO( P&I •

. Micrmo ft RASIC Irs lhe lanRUaj;!;l' thilt i1\1ows )"ou to
: lalk English 10 you r compu le~ II is a\.ul.lhlt' th ree wJllyS:
. 0 akca ssetle versionofMicrosoftB AS IC I fL"qulres ~'el

• B and 12k of RAM minimu m; wro ""un ....t a 16k S100
• " IAWS" - see abo\"~) .. "'.915 poilp.l1d.
• a AkROM versio n of MIcroso ft BASIC ,req uires Le\'eI B

: ~~~~~t~:r~~~~!~IU~i~~:~~~~~ :C:~~k
: 61cgl~{A::~'I~)n' ofS~~~r:s:~:I~: ·(ff'qUireS l.t",,·el B.
• 32k of RAM. nopp)' disk co ntroller. 8" nopp y d isk dfl ve)
• _.. S325 pos tpa id
• TEXT EDITOR/ASSEM BLER _ Th e td.ltor/a ssembler :~~~ :t~I~~ :h~s' :::(~:~f: f< In"Uftlnf:f'.·· Fnr CUnfKlrfm or·

is a softwa re tool (a PfORramJ desiRned to simplify the lask

~~;~~: ~~;if"~~ "~s .;~~~c~r~:s s= ;:u I~~~ Con ti nen t. 1Credit Card Buyen Ou l.kIe Connf!C1Kut:
hou rs of PTORrammLnR Iimr Thi s 5Qflware includ es an
ed itor PTORram tha t entf'rs thf' prog ram s )'uu wnl e. mak es
cha"R". JII nd sa ,,'r'SIhf' PfOllr:.m, on casstttes ,"Theusem­
bie r perfor ms tht" clerica l l..~k of translating symbo lic
cod e Inlo the computer· fl"ad~hle ohject code . The edito r/
asse mbler pf'OJtrJllm is ;lvall~hl f' f'ithe r In casse tte or a
ROM versio n
o Editor /Ass em hler ICa n f"lIe VN~lon : ,,>quires If! vel
" B" and ak (min I of RAM - wt"SUIUl~1 16k " IAWS" ­
see abo\.·e).. . $59.15 plus 52 P&I.·
o Edi tor /Assembler fROM ,,'rorsion .,lIpplled on an Sloo
ca rd ; req uires Le,,'el B and 4k RAM Im,n 1- we suAAt!S t
eithe r Level 0 or 16k " lAWS··) S9lUS ~Ius $2 PAl o
a" FLOPPy DISK - A rt'nwk.lhlr· hlilld inR block: '
Add our a" noppy d isk w hron )~ Ill nf 'pd r~~tt'r operation.
more co nvenIent protlJram storaRf'. p'"rh;lp" .\ busmess ap­
plication. and acuss to the htror. lly thl lll\dnd s of progr ams
and p!"ORram la!lRuaKf'S aVJII llahlr tod "" You Simply plun

:~~~f~:~~~p~~e:a~k n .,rl·m - II a«epts al

B~·oF::~~i~l~rriC~rd ..$4:::~I~~u~1ii:~; •
o DiS~ Drive Dblnet A: Pewf"r Su pph' .. S69. 9S plm;
SJPU o

o Dri,,·e Dbles (set up for two d rl"'t'S) $.25.00 plus
$1.SOP&!.· 0 VISA a MASffiR CARD llldn k No I

~~::~2e~~;;~d~~%~d d~~~::~~~~J~~~~~f:a~~
that gi"'e your Explore r/55 aa:es~ to thousand s of f"xish n!! Acet, No Exp DatI' - --
Cpn-i ·basrd PfORfilfn5 . . $150 00 postpa id
I'IlEED A PO\VE R SUPPLY? r...nsld l." r ou r AP· 1 It ciln
su pply all the powe r )"011 nf'f'll for a fully ex p,mded Ex· SIRnatu n" _

~1~~~~~~e-f,~;s:f"~~I';·'~~la1\h:.t~~tl:a~~"~~:~~~~r~tl~1
~b~~l(;::...:Ios:~ply kl1(aV " ,') amf"'111'I rlf"luxf" stN"1 Print NalTW _

('--"binet •. SJ9.15 plus S2 P&I •
N E ED A TERMI NAL? WI."
offer )·ou choicn throIe-asl I'll. '

. , k:;~JtDI~ ~I~/ ~i ~ ~hra l~~s~ • Clt)" _

: pl ,jys th p in fo r ma tio n o n a '" ,.
• calc u la tor -t ypr sc rroron . Th e
• o th .. r ch OIce is o u r A SCII Stilte ZIp
• Keyboa rd /Com putror Termmal ,
: kit . t hat nn beu~t"dw lth rlther ~

~ETRONICS Research & DevelopmentLtd.•
I~~~}.~.i!~~.f~~!~.~.~~~~ .!'J~~.M!tf.~~~:. fT. ~??~ :

•.. . ........•............................................ .. \

:FOR ONLY $129.95 Learn Computing
iFrom The Ground Up
: Build a Computer kit that grows 1·
: wi th you, and can expand to 64k ~ "~'"'lj'_....-
: RAM, Microsoft BASIC, lIlxt Edi- .~
: tor/Assembler, \\Ord Proc essor ,
• Floppy Disks and more.

EXPLORER/aS
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28K Comnlodore VIC $299
Personal Computer
(60% more powerful than VIC·20)
FORTHE SPECIALSALE PRICEof $299.00, yo u get the Co mmodore VIC-20
compute r, plus we add 60% more programming power. This powe rful full
sized extra feat ured compute r includes the 6502 microprocessor (LI KE AP­
PLE) , 20 ,000 bytes RO M w ith a 16 K extended microsoft LEVEL 11 BASIC,
8000 bytes use r RAM, plug in expandable to 32K RAM, 66 key typewrit er
profession al keyboard w ith graphic symbo ls o n keys, 16 co lors w ith com­
mand keys, sound and music , real time , upper/ lower case, full sc ree n editing
cursor, floating point decim al a nd trig funct ions, has high reso lution
graphics, 512·d isplayab le c haracters, test d isplay is 23 lines, 22 cha racte rs,
wil l accep t TAPE-DiSK-PLUG IN CARTRIDG ES. We have great ga mes and
man y othe r prog rams. It has low cost, d irect plug in peripherals, does not
requi re an expensive interface board for modem s, printe rs o r floppy disks,
connec ts to any TV, inlcu des AC adapter , RF modul ator , switc h box, se lf
teac hing instruction book , 90 day immedi ate replacem ent wa rranty! Comes in
a beaut iful co nso le case for only $299. (You ca n get a 4 1KCOM MO DO REVIC
for $379). We stock more VIC-20 prog rams than anyone! - W RITE FOR FREE
CATALOG!

15 DAY FREE TRIAL Return w ithin 15 days co mp lete and und amaged
for refund of purchase price .

DON'T MISS THIS FANTASTIC SALE!! Phon e 312/382-5244 to order and
get del ivery in 2 to 7 days, or send a ce rtified chec k, mon ey o rde r o r persona l
check to PROTECTO ENTERPRIZES, BO X 550, BARRINGTON, ILLINOIS
60010. We hon or Visa and Master Charge, Ship C.O .D Add $10. 00 for
shippi ng, han dlin g and insura nce . Illinois res ide nts add 6% tax.

CIRCLE 38 ON FREE INFORMATION CARD

Someone with a weak heart could brus h
by it accidently and suffer a fatal shock .

The letter remi nded me of a guy who
wired his garbage cans to raw AC . 'to
keep the dogs out of them ." Th at nut
could have elec troc uted someone .

Be smart. Don't let your knowledge of
elec tronics ove rcome goo d sense. I don' t
know about the laws in Aus tra lia , but I
suspect that there , as well as here, a guy
could get himself in serio us trou ble by
pulling a stunt like that.

Something for noth ing
Seldom , if ever, does one get some­

thing for nothing. There is another scam
going around that I'd like to warn you
about; you should be on guard if it com es
your way.

You know, of course , about the illegal
chain letters that prom ise riches . It see ms
that someo ne has come up with a new
version.

On e of our reader s fro m We ila nd ,
Ontario, Canada sent me a "membership
form" from a "Book Club ." Most of the
chain letters that I' ve seen ask for money ,
but this one asks for books and magazines
instead . Interestingly, almos t ha lf of the
names/addresses on the list are fro m Ce n­
tral Amer ica (the rest are from the U .S .) .
The reader thinks that they got his name
and address from a letter publi shed in a
magazine . R-E

EQUALIZERS PRICED
FROM $119. to $690.

LED METERS PRICES
$48. 10 $219.
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Call or wr lta for full product Informa tion, and pricing to:
AaRON-GAVIN

123 South McCl ay St reet . Uni t F,
Santa Ana. CA 92701. (714) 957-87 10

AUni",. MIXER I.. DJ's- Studi,'s - Br,adcasler~

~ SIX INDIVIDUAL
COMPARTMENTS

~SPRING LOADED
TENSION BAR

TILTS, TURNS . 1'c:'
&:ROTATES

SOLDER-..

HOLDER ......

Model 324
THE ELECTRONIC

WORK CENTER

SUGGESTED
RETAIL PRICE

$49.95

Contact your local dealer today.
PANAVISE PRODUCTS, ~c. 2850 E. 29th St.,Long Beach, CQ.; (213) 595-7621

~©u~l1
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V-550B 50MHz, DUAL TRACE DELAYED SWEEP
PORTABLE OSCILLOSCOPE

AT LAST A lOOMHz OSCILLOSCOPE
WORTH WAITING FOR

WITH NO WAITING

Variable Ho ld -off
Circuitry Facili tates
Pulse Measurement

Delayed sweep
permi ts 1,000 X
Magnification

CALL FOR
INTRODUCTORY

OFFER

HITACHI
100MHz

OSCILLOSCOPE
MODEL V-1050

• 20kV CRT supply
• Large, bright 8 x 10 ern screen
• Four-trace operation (Ch1, Ch2 , A trigger, B trigger)
• High sensitivity500 uV/div (5MHz)
• High accuracy ± 2% (+ 10°C to 35°C)
• Alternate timeba\eg:>~~n
• Full TV. tli~i?hg \ ...---------,\l ~ \ ~ IN STO CK FOR

(aCeRT. ':: IMMEDIATE DELIVERY

~rt':chi 150BNB3 1 rectangular mes h type tube~ 20kV acceleration potential and
metal backed phos phor.

VERTICAL DEFLECTION (2 Identical Channels) ~
Bandwidth and Rise Time :s:

C to at least l OOMHz and rise time 3.5ns s.~ to at least 5MHz and rise time
ns or less at 10 X magnification. er int, K coupling 10Hz or less. lOx
be: I Hz or less. "'!:.

~.o
ted st ps, li\-\~nce. Uncalibrated continuous

e e \"O.nQ
sldi msldiv.)(t 2~calib/j'l~d steps 1-2-5 seq uence. lOx mag extends fastest

s ep rate t~~":j~ J '
~~fr~d"S ~~ay
rv.~n\llJti;l ca ibrated control between 0.5 and lOx time base A setting.

ADVANCE IS PROUD
TO INTRODUCE

The @HITACHI Line

of High Quality Oscilloscopes
All Hitachi Instruments

Are Backed by
A Two-Year Warranty

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

OSCILLOSCOPES

1. Square txT . in
(illumi n~d s a

2. High-accu acy 0 tage a
set at ± 3 % (certified at

3. High-sensd~ity ImV/div

4. Low drift ~
5. Dynamic range 8 div. } l. ,-e
6 . TV sync-sepa~or ci~'t\to ·a,:>-e
7. Built-in signal'de~~ me (V-352)

8. X-Y operation

9. Sweep-time magnifier (10 times)

10. Trace rotation system

11. Fine-adjusting, click-positioning function

THE TEST EQUIPMENT
SPECIALISTS

~... .IjTOLL FREE HOT LINE~
800-223-0474 '--=.J

• Large, Bright 8 x 10cm Screen
• High Sensitivity 1mv/div

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

(Trigger View)

• Variable Trigger
Hold-off

• Full TV Triggering
• Single Sweep
• Automatic Focus

Correction
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-222 4



COMMUNICATIONS CORNER
Touch- Tone devices and FM adjustments

HERB FRIEDMAN, COMMUNICATIONS EDITOR

that had to be carried around in a briefcase
or in a small camera bag, Radio Shack's
unit actually fits in a shirt pocket because
it measures only 2.4 X 4.4 x 0.7 inches.
(You can even button the pocket of a
Western-style shirt with it inside.) Its
overall weight , including batteries, is
about 1.5 ounces-less than that of some
pocket pens .

What makes all that possible , of
course, is the integrated circuit. The en­
tire dialer consists of a single IC that
generates the tones; a miniature crystal
for the time-base reference; a transistor
"output" stage that drives a 1.6-inch
speaker; three resistors, and a capacitor.
Except for the speaker, everything­
including the batteries-is installed on a
printed-circuit board whose foils also
serve as the switch contacts . The low
parts-count is the reason the whole thing
costs only about $35 .

Setting FM levels
Lately, it seems that there's a lot of

commercial VHF and UHF FM gear
floating around the surplus dealers and
flea markets. The stuff is obviously good
because I've worked on many that were
converted to the amateur frequencies.
Often, though , I've found that the hob­
byists get lost in the modulator.

Actually , frequency-modulation sys­
tems are rather simple: A typical block
diagram is shown in Fig . 2. The output
from the microphone is usually fed to the
preamplifier through an R-C network
(R I /CI) that serves as a low-pass filter to
keep RF that might be picked up by the
microphone cable out of the preamplifier.
To equalize the loud and soft voice levels ,
the preamp's output is clipped by diode (s)
01. The clipper simply sets a ceiling on

continued 011 page 110
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r 01 e
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FIG. 2

are determined by pot coils (inductors)
that are huge by contemporary standards.
Until recently I was always lugging
around some sort of case just to carry the
pad. :

Though the earliest users of portable
Touch- TOile pads were radio amateurs
and other hobbyists, with the tremendous
expansion in communications circuits
and computers requiring Touch-Tone sig­
nals for control or data, there has been
created a need for a truly portable Touch­
Tone generator that can be easily coupled
to a standard telephone. One of the ear­
liest-and still popular-devices was the
Soft Touch. That was a gizmo the user
substituted for the telephone transmitter
(mouthpiece) by unscrewing the hand­
set's transmitter and temporarily replac­
ing it with the device, which consists of a
small microphone surrounded by 12
Touch-Tone "buttons." Unfortunately, if
the phone's assembler gave the mouth­
piece an extra twist when assembling it,
nothing short of a special strap wrench
would be able to get it loose .

A much easier way to handle "port­
able" signaling with Tou ch-Tones is
Radio-Shack's Mini Tonedialer, which is
certain to be the first of many similar
gadgets .

The device, shown in Fig . I, is a bat­
tery-powered, shirtpocket-sized device
with the standard Touch -Tone keypad
arrangement on one side and a small
speaker on the other. To transmit Touch­
Tones, you simply place the side with the
speaker against a telephone's transmitter
(or a microphone), and press the key
corresponding to the desired number (0­
9) or symbol (* or *). The speaker repro­
duces the corresponding tones for as long
as the key is depressed .

Unlike myoId authentic telephone pad

OUO F O N E

AS MORE AND MORE COMMUNICA nONS

systems requiring Touch-Tone signals for
access and operation made their appear­
ance, I found that the Touch-Tone pad I
had purchased several years ago had be­
come a constant companion.

The pad was purchased from a Radio­
Electronics advertiser and was either
standard Bell System "surplus," or sal­
vage from a Touch-Tone phone . I in­
stalled it in a matching plastic case, for
which I paid a couple of dollars (it's now
selling for $ IO-$I5), added a battery for
power and a set of output-signal clip
leads, and I carried it in my attache case or
the glove compartment of my car.

If I needed to access my 2-meter
repeater's autopatch I plugged the pad
into a small jack I had installed on my
2-meter mobile rig. (That was before I got
Heathkit's combination mobile mike and
Touch-Tone pad.) To enter information
into my computer from a remote point I
clipped the leads from the pad across the
phone line if I couldn't locate a Touch­
Tone phone during my travels.

Like just about all other Bell System
equipment, the gadget has never failed .
The only problem is that its frequencies
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"Mobile antenna mounting
and cable routing on today's
cars are a nightmare"

"We just can't find a high
performance antenna that
doesn't need aground plane"

Avanti. he on-glass, halfwave,
15- inute solution from

the a tenna specialists co.

we design solutions. ~

New MON-64 DISCAN~

monitor antenna.
Lightweight,
econom ical.
Excellent
performance,
all bands.

e "Stripes o f C Ulility"

MS-119
Super Scanner~
Search with 5.75 dB
gain ... instantly zero
in with 8.75 dB
electronic beam­
no rotator.

the antenna specialists co. ~
"U
-i
m
s::
co
m
:D

the antenna spec ialists co .
a member 01The AllenGroup Inc.
12435 Eucl id Ave., Cleveland, OH 44106

Canada: A. C. Simmonds & Sons . Ltd .

ModelAV-240Moon 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 %" thick, 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.

A.~
~ Support your/oca/ REACT Team.. . we dol
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COMPUTER CORNER
Electronic worksheets for your computer

LES SPINDLE *

the formatti ng process. Using his com­
puter' s available internal memory, he for­
mats a model consisting of the rows and
columns that he will need . The size of the
model is restricted only by the available
memory. Filing and retrieving of data is
done using disks, so that is usually not a
factor in the size of the worksheet model.

Once the model is visible on the CRT
screen, the user can decide how to define
each row and column on the " blank"
worksheet. Each coordinate location is
assigned either an alphanumeric com­
ment, a label (such as a row description),
or a constant or formula that relates the
contents of severa l coordinates to each
other. When that is done, the worksheet is
ready for use.

Choosing a program
With the number of products on the

market, it is somet imes difficult to decide
on the best one for yo ur part icul ar
application. You are restricted somewhat
by your computer 's opera ting system,
memory capacity, and microprocessor.
Some versions are configured for a par­
ticular computer and its specific operat-
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THE BUS INESS SOFTWARE FIELD IS A

dynamic market nowadays. Competition
and improved technology are combining
to make each new product just a little
more sophisticated than the one that pre­
ceded it. Computer programs now serve
not only as proofreaders and gramma­
rians, but also as program writers, teach­
ers of languages and operating systems,
and sophisticated accountants . But no
single software development has had the
impact of VisiCorp's (formerly Personal
Software) 1980 introduction of VisiCalc.

Dozens of current software releases are
fashioned after the simple, but revolu­
tio nary, co nce p t t ha t VisiCa lc
pioneered-the micro as an electronic
worksheet for financial planning.

The "Visiclones" (as they are some­
times referred to) enable the user to for­
mat a "worksheet" of figures on the
screen, then modify those figures in any
number of different ways and see the re­
sults of the modifications .

Mathematical relatio nships between
any of the rows and/or columns can be
defined. Suppose, for instance , that you
want the bottom row to be the sum of all
the rows above it . That can be accom­
plished with one simple command. Other
mathematical calculations-log and trig
functions, percentages, etc .-can easily
be accomplished in the same manner .

If one item on th e wo rks hee t is
changed, every other item whose value
depends on that item is automatically
changed at the same time. It is possible to
add new rows and columns or to change
the order of existing ones . Meanwhile,
the items whose values depend on the new
setups are also automatically changed.

The progra m is an ideal tool for pro­
jecting budgets, planning expenditures,
and charting various business strategies .
Printouts of the various combinations can
be made, for a step-by-step presentation
of the pros and cons of each strategy .
Presenting the various phases ofan opera­
tion to a board of directors ' meeting, for
instance , can be both efficient and im­
pressive. But even more important than
that is the time saved by the user as he
works out his options in the planning
process.

For example , suppose a retail sales
manager wants to make an intelligent
guess as to sales trends over a yearly

' Managing Editor, Interface Age magazine

~liMAKERII:
LIFEBOAT,

period. He devices a format consisting of
several variables, such as interest rates,
his best-selling product s, hi s slow­
moving merchandise , the number of
salesmen in the field , and the previous
year's sales. To fur ther enha nce the
credibil ity of the outcome, he takes into
account the fact that in his line , winter is
the heaviest selling season. With his for­
mat completed, he enters all the necessary
data, then begins to examine the results.

His analysis will take much less time
than if he had sat down with adding ma­
chine, scratchpad, and a big eraser. His
report will project sales for each of the
next 18 months. After consulting with his
associates, he will likely have dozens of
data changes to enter when he returns to
re-work the projections. But, once the
initial program has been set up, making
those changes is simple.

How they're used
How does a user format the worksheet

to fit his particular application? Most of
the programs are well-documented with
simpl e comm and s and self-pro mpting
menus that lead him step-by-step through

tt
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Howtogetan a-channel
scope for$349.50

Add our Mode l 8001 8-channel
multiplexer to your present oscillo­
scope : It's the perfect way to view
and compare signa ls occurring
at different points in a circuit or
system-in their real time and
amplitude relationships. As well as
one of the best bargains in test
equ ipment today.

Now you can have multi-channel
capability wherever and whenever
you need it. In the lab. On the pro­
duction line. In qual ity control. And
service-on the bench or in the
field . All for just $349 .50~!

Just connect its eight 1-megOhm
inputs to your circu it via the front­
panel BNC connectors. It's flat to
12MHz ( - 3dB at 20MHz) and will
hand le digital and analog signals up
to :±: 5V (10V pop) in any combina­
tion. There 's plenty of flexibility, too .
Thanks to a variety of switch-select-

able display/output combinations,
multiplexer rates and operating
modes that enable you to view each
channel individually or all, simu l­
taneously -with pushbutton cal­
ibration. And a vertical master gain
control that's continuously variable
from 0-75mV/cm /channel.

The trigger input, with switch­
selectab le polarity, is assigned to

View up to eight digi tal and /or analog
signals (up to 10V POp) on yo ur present scope!

channe l one with continuously vari­
able trigger level ( :±: 5V range). And
you can choose a switch-selectable
0.1 or 1.0 usec TTL-level pulse at the
trigger output.

It's simple : When you consider
how much time our 8001 multiplexer
can save you how much ver-
satility it offers and how little it
costs, there 's only one thing you'll
want to know. How quickly you can
get your hands on one. Which we'll
be glad to tell you when you dial the
toll-free number below.

W1lQ.
GLOBAL SPECIALTIES

70 Fulton Terr., New Haven, CT 06509
(203) 624-3103, TWX 710-465-1227

'Suggested U.S. resale. Prices, specifications
subject tochangewilhoutnotice.



MODEL 6020

20 MHz DUAL TRACE
OSCILLOSCOPE

~SOARIcorporation

Avai lable at se lected d istributors
or write/phone:

The FEATURES
you want in a

1126 Corne ll Aven ue
Cher ry Hill, NJ 08002
Te l. (60 9 ) 488-1060

1-9 10 up
Ea. Ea.

MS-6020
Des c ribed $649.00 $585 .00

MS-6021
w ith De lay
Sweep 699 .00 630.00

MS-6 120
with Built-in
3Y2 DMM 765.00 690.00

DC-20 MHz dua l trace @ 5mV to
10V/ Div on 11 ranges . Operating
modes Ch 1, Ch 2 , dual, add, sub .,
c hop, X-Y. Sweep Time 0 .5 fLsec to
0.5 s ec /Di v on 19 ranges plus X5
mag. 5 tr igge r se lections; 3 filters;
auto free run; TV-V/H. 5%" rect.
CRT w ith internal graticle and 2kV
acce leration . TTL intensity mod u­
lati on . Switching regulator power
supp ly. Comes complete wit h two
10:1 hoo k-o n probes. Detac hab le 3
conductor AC cord, spare fuses ,
and -full one year ltd . warranty.

At PRICES you
can AFFORD!

NORTH
AMERICAN

ing system, such as TRSDOS for the TRS­
80 or CDOS for Cromemco. A number of
new products , though , are CP/M-based,
and can be used on any computer that can
run the CP/M disk -operating system . In
most cases, however , you should be able
to find several options for your setup.

Once you 've found the produ cts , you
can examine the specific featur es offered
by each program to determine which is
best suited for your applications . Follow­
ing are some of the features to keep in
mind as you make your choice. Keep a
checklist handy as you shop .

First , determine the size of the matrix.
Find out how many rows and columns are
possible and analyze your needs to see
whether their capacity is sufficient for
your applications. Be aware that it is sel­
dom possible to use all the rows and col­
umns at the same time since both are
affected by the total memory-capacity of
the computer.

Investigate the arithmetic precision of
the program . There are limitations on the
number of digits that certain programs
can accommodate, and they may affect
you if your calculations involve very
large or very small numbers .

See whether the program allows for a
"comment column." Tha t is a position,
of varying length , that allows you to write
some description of the row beside it. The
feature can be useful for complex transac­
tions that require more description .

Does the program include graphics
capabilities? Bar charts and the like are
sometimes desirable, especially for meet­
ings and forma l presentations.

Is split-screen capability available?
Some of the more advanced programs
allow it, and it can be a tremendous asset
in comparing the results of rela ted plans .

Can the program interface with other
programs? If data from word -processing,
general ledger, payroll, or other pro­
grams at work in your system can be used
directly by your worksheet , or vice­
versa , the door is opened for a wealth of
time-saving features . Suppose you are
producing a written sa les-report and
would like to integrate a worksheet as part
of the presentation. Witho ut word­
processor-interfacing capabilities , you
would have to re-en ter the entire sheet in
order to integrate it into the report .

For clarity of reading , the abilit y to line
up figures in a row correctly is cruc ial .
For instance , if the decimal points in the
numbers 596.83 and 9344.7 were not
aligned vertic ally, it would be hard to
disting uish which were the fraction al ele­
ments simply by glancing at the column .

Does the program allow for partial
printouts? Can you print one row or col­
umn , or a section of a report without
taking the time to run the entire program?

Is it possible to jump to one point in the
model instantaneously from another? If
you are in column C , row 7, can you

continued on page 108

WE TAKE
YOUBY
THE HAND!

Even if you don't know bits from bytes, now it' s easy and
inexpensive to build your own micro-computer, learn how it
works, program it. service it-even play games with it on your
TV! It' s here in the Ne w ELF II " Beginners" Package, only
from N etronic s. Onl y $ 139 .95. Her e' s the package: I. your
own micro-computer, the famou s ELF II (featuring the RCA
1802 CMOS microprocesso r) in kit form with step-by-step
instruction s on how to build it. Diagnostic Ana lysers including
2. you r own Lo gic Probe, 3. Pul se Catcher, 4 . 8 bit T est
Registor , 5. Logic Analyzer , 6 . Gate Arrays. 7. No n-Technical
Manu a ls on how to use ana lyzers, how to get into the guts of the
computer, what makes it tick, how to service it. 8. Samp le
Programs that teach you machine language programming plus
how to correct or " debug" any programming mistakes. 9. TV
games you can play. If your TV set has no video input, an
optio nal converter (RF Mod ulato r), is available. Then, once
you've got this " Beginners" Package under your belt, keep on
expanding your ELF II with additions like the Typewriter Key
Board. added RAM. Full Basic Interpreter. Electric Mo uth
Ta lking Board. Co lor/Music. AlD-D/A Boards for Robot
Controls and much. much more. We' ll take you by the hand
with the New ELF II " Beginners" Pack age. On ly $ 139.95.
Mail or phone in your orde r tod ay and begin.
Specificat)ons: ELF II " BcJiM eu " Packaae
The computer Ceatures an RCA CMOS 1802 8 btt microproceu or Ilddreuable to
64K bytu with DMA. interrupt. 18 ReJisten. ALU. 2S6 bytcRAM u:pand able to
64K bytes. ProCu sional-Hex keyboard , Cully decoded so thcre'snoMed to waste
memory with keyboard K aM lna circuits, built-in ~rreaulator, S slot plua-in
expansion BUS ( lenconnC'Cto~' , stable crystalclock fortimina purposeu nd a
double-sided, plated throush PC Boa rd plus RCA 1861 video IC to display any
:.camcnt o( memocyon a video mcorulor orTV screen alonawiththc locic andsuppon
circuitry you need to learn every one o(tne RCA 1802 's capabilities.The d,apostic
analynn ad in undcrstandinl and trouble shootina your ELF II, as well as other
computer and microprocessor produeu .

The New ELF II
"Beginners" Package
Your own expandab le micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. AU only
$139.95.

Continental U.S.A. Credit Card Buy ers O utsid e Connecticut

CALL TOLL FREE 800-243-7428
To Ord er From Connecticut or ForTechnicalAssistance, Etc .,

Call (203) 354-9375 I
I

NETRONICS R&D LTD.(D;p; RE32 /1
333 Litchfield Road, New Milford, CT06776
Please send the items checked below:
o ELF II "B eginners" Kit • . . .. .• . . . .. . . .. . . . S139 .95
o RF Modulator S 8.95

You'll learn all about computers: how
to build, program, service, even playTV
games-without knowing the first thing
ab out it!

Plus $3..00 for postage, handling and insurance
( S6.00 Canada)

Co nnecticut Residents add sa les tax

Total Enc losed $
o Persona l Check 0 C ashier's Check/Money Order
o Visa 0 Master Charge (Bank No. _

Acc t. No. _

Signature Exp. Date _

Pri nt
Na me _

Add ress _

City
I State Zip _L ~ J
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1296
List $18.95

1337
List S9.95

1465
List $ 1 5.95

1169
List $ 16.95

652
List $12 .95

Looking for new ideas,
projects, and

money-saving tips?

The ELt~TfU]I';i~~S Br1r1K ~LUB
has hundreds of titles

most-wanted by hobbyists
and experimenters!

Select 6 info-packed volumes
for only $295 (total value up to $115.70)

33 5
List $ 14. 95

'

How to Make Money

I Mlcr~~~:;;'ut(lr

I~~
-:.-c:::.:~

Join the Electronics Book Club! Get 6 Best
Selling Books for only $2.95 (VALUES TO $115.70)

Seven reasons why you belong
in the Electronics Book Club

1. You save money. Save upto75%on books and ideas suretoincrease your know-how.
You 'll saveeven more because you 'll be able toperform ma ny tasks without calling in
outside help.

2. Your satisfaction paranteed.Any book you buy is returnable within 10days without
obligation.

3. You receive news of new books andideas. About 13 times ayear, you willgetaClub
News Bulletin with current book selections andbonus offers-dozensofup-to-the­
minute titles you can pickfrom, each with exciting new ideas.

4. You receive books automatically. Youwill receiveautomaticallya newbook selected
by theEditorial Board asa MainSelection.But,youcan choose another book ornobook
at all by mailing the business reply form contained in each News Bulletin.

5. You getspecial bonuses. The club has special sales and added-value promotions for
members to increase your library of knowledge. And, after fulfillingyour membership
obligation, you will receive a dividend certificate with each book purchased to qualify
for even greater discounts.

6. You'll have a libraryof exceptional quality. Each Electronics volume is afull-length
publi sher's edition, filled with useful, up-to-the-minute information.

7. You'Ullain practical knowledge andconfidence. EBCwill add toyour practicalskills
about jobs that you face every day. All books contai n easy-to-understand language
that will add to your confidence in completing almost any task.

,-------------------,! CI'5~~~!~~~i~t.~P~~,~ll/B I
I Please accept my membership in Electronics Book Club and

send the 6 volumes circled below. I understand the cost of
I the books selected is $2 .95 (plus shipping/handling) . If not
I satisfied, I may return the books within ten days without

obligation and have my membership cancelled. I agree to
I purchase 4 or more books at reduced Club prices during the
I next 12 months, and may resign any time thereafter.

I 335 652 829 926 1108 1128 1160

I
1169 1199 1218 1225 1249 1296 1306 1316

1337 1338 1346 1367 1380 1390 1396
I 1397 1402 1406 1409 1417 1420 1465 1475

I Name Phone _

: Address

I City --- ----- -------­

I State Zip ---

I
(Valid for naw members only . Foreign and Canada add 20% . Orders outside U.S.
or Canada must be prepaid with international money orders in U.S. dollars .)

I This order subject to acceptance by Electronics Book Club RE-982--------------------
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STATE OF SOLID STATE
DC voltage-controlled switches

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

TH IS MONTH WE'LL TAKE A LOOK AT A

DC-controlled switch that can replace the
usual rotary or pushbutton used to con­
nect various signal sources to the input of
an audio amplifier. In this case ; the selec­
tor switch feeds the input to the graphic
equalizer circuit that we discussed in the
June 1982 issue .

National Semiconductor has just an­
nounced the LM1037 and LMI 038 DC
Controlled Audio Switches. Both are de­
signed to allow anyone of four stereo­
inp ut sources to be 'connec ted to the
stereo-output lines. Channels are selected
by applying a DC voltage level to the
channel -select control piris. Features of
the LMlO37/38 switches are:

Wide supp ly-vo ltage range (5 to 30
volts)

Click-free operation
Low distortion, 0.04% typical
High signa l-to-noise ratio
High audio-input impedance
Low audio-outp ut impedance
Wide control-voltage range (2 to 50

vo lts)
High input-impedance on select pin

Cf)
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TABLE 1

Min Typ Max Units Conditions

5 12 30 volts

7 mA Vsupply '"' 12

10 mA Vsupply '"' 30

14 mA VsuPPly '"' 12

20 mA VsuPPIY == 30

- 0.2 0 dB

3.2 voltsrms VsuPPly zz: 12

0.04 0.1 percent 1Vrms input @ 1 kHz

- 100 dB 1Vrms input @ 1 kHz

- 80 - 100 dB 1Vrms @ 1 kHz

1Vrms @ 1 kHz

1Vrms @ 1 kHz

dB

dB

plied , the switches close so that the input
signals pass through to the output ter­
minals . Figure I-b is the circui t of a basic
analog switch using a JFET as the switch
element.

Figure 2 is the functional block dia­
gram of the LM I037 . The channel­
selection details are outlined in Table 2
(See page 86).

Emitter and detector product guide
The LnfraredPhotodetector Product

Guide lists a line of GaAs IR emitti ng
diodes and photodiodes , phototransis­
tors , and photovoltaic cells . The IR emit­
ters develop a wavelength of either 820 or
950 nM (nanometers) depending on the
device. Detectors can be selected with
maximum sensitivity specified at
wavelengths ranging from 555 to 950
nM. The guide includes dimensioned out­
line drawings. -Litronix, 19000
Homestead Road , Cupertino , CA 590 14.

Unique monolithic active filter
National Semiconductor's MFIO is the

first monolithic active filter that does not

- 90

- 100

-80

- 80

Parameter

Supply voltage

Supply cur rent
(LM1037)

Supply current
(LM1037)

Supply curren t
(LM1038)

Supply current
(LM1038)

Voltage Qain

Signal handling

Distortion (THO)

SIN Ratio (CCIR)

Crossta lk between
stereo charnels

Crosstalk between
connected and
unconnected
channels

Relative output in
muted state

The LMI037 has four control or channel­
select pins ; one for each stereo-input
source. If no channel is selected, the outputs
are muted and clamped to the DC output
level.

The LM 1038 is designed so that chan­
nels can be selected by BCD input pulses .
Two input pins feed clock-enabled latch­
es so that the BCD pulses can be strobed
from a bus. Or, the clock- input pin can be
permanently enabled and the channels
selected by DC voltage levels. A separate
pin allows the output to be muted , via
either a pulse or a DC level.

To date, only preliminary specifica­
tions (Table I) on the LMI037/38 have
been released, so we don't have complete
details on the structure of the semicon­
ducto r device used as the switch ele­
ments; but I'll bet that the switch is some
form of FET . In similar analog switches
from other manufacturers, JFET' s ,
MOSFET's and CMOS (N-channel and
P-channel FET's in parallel) have been
used as gates or switches . Figure l-a is a
functional diagram of a stereo-audio
switch. When the control voltage is ap-

STEREO
OUTPUT

AUOIO
.----0 0 UTPUT

CONTROL
VOLTAGE

AUOIO 0--_----.
INPUT
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75 ohm
3d B ± l dB
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12dB min.
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117VAC 60 Hz. 2W
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Bambi's Speci fications:
• Input/Output Impedance
• Signal l oss
• NOIse
• Input Return loss
• Isolation
• Power ReQ.
• Dimensrcns
• Weight

Available by Mail Order Only
Send Check" or M oney Order . Minimum
Order: $ 16 .9 5. Add 10 % Sh ipp ing a nd
Han dling o n orde rs un der $4 0 .0 0 . For
o rde rs over $40. 00 , add 5%. Minimum
Sh ipping and Handli ng $2.00 . Cat . $1 .00

- VISA and Masterca rd Acceptab le ­
· Check orders Will be held 30 days before shipping.

BPP2-PWO

PART
NO

lVT1 -PWO
2eBl-PWO
3TPl1-PWO

13 13SR-PWO

DESCRIPTION PRICE

Varattor UHF Tuner, Model UES-A56F . . 524.95
Printed Circuit Board,Pre-drilled . . . 18.95
PCB Potentiometers 4-20K, 1-.5K, 2-101<. 2-5K.
l-I K. •nd 1-50k. (11 pie"'j . . . . . . B.95

4fR-31-PWD ResistorKit 1,4W, 5% 29-pcs, ~ W 2-pcs . . . _4.95
5PT1-PWD PowerTransformer, PRI-117VAC, SEC-24VAC

at 500m. . .. 9.95
Panel MountPotentiometers andKnobs, 1- l KBT
and1-5KAT with switch . . . .... 5.95

1SS17-PWD IC's 7-pcs, Diodes 4-pcs. Regulators z-pes
Transisters 2-pcs, Heat Sinks2-pts 29.95
Electrolytic Capacitor Kit. 14-pieces. . .. 6.95
Ceramic Disk Capacitor Kit 50 WV, 20-pcs. . _• 7.95
VaribleCeramic Trimmer Capacitor,
5·65pfd, 5-pieces . . . . . . . . . • . . .. . . 4.95
Coil Kit 18mhs 3-pcs, .2211hs I-piece (prewound
inductors) and 2 T37-12 FerriteToroid cores
with6 ft #26 wire.. .
IC Sockets, Tin illay, 8 pin 4-ptS. 14 pin 1-pc
and 16 pin 2-pcs. . . 2.95
Enclosurewith PMSpeaker andPre· drilled
Backpanel for mounting PCB andAnt. Terms . . . . 14.95

14 14MISC-PWD Misc. Parts Kit. Includes Hardware, (6/32, 8/32
Nuts & Bolts), HookupWire. Solder. AnI. Terms
DPDT Ant. Swilch, Fuse. Fuseholder, etc.

15 15MC16-P\W Mylar Capacitors, 14-pes and Silver
Mita Capatitors 2-pietn .

When Ordering All Items, (1-15), Totll Price .

8 SCEI4-PWO
9 gee20-PWO

10 IOCT5-PWO

12 121es-PWO

11 11L5-PWO

INTRODUCING OUR$
7+11 PWD ~\'P
PARTS KITS

..
N.

&.95

.. $24.95

... 18.95

. ..... 5.00

. 1.95

Check the qua lity of Bamb i against that of
much higher priced com petition. All sol id
state elect ronic switching provides low arten ­
uation (3dB), wide frequency response (40­
890 MHz), and excellent isolat ion between
signal sources (each I/O section individually
sheilded for 65dB min. isolation).

.~
'An

"VTl-SW
eBl-SW
TP7-SW

MITSUMI
VARACTOR

UHF TUNER
Model UES- A5 6F

$24.95
Freq. Rang, UHF470 - 889MHz

Ant'Ma Input 75 ohms
Channels 14-83 Output Chamel 3

OfSCRI,no fif
Varactor UH F Tuner, Model UES-A56F
Printed Cirt uit Board. Pre·Drilled . .
P.C.B. Potentiometers, 1-20K, 1-1K, and
5-10Kohms, 7·pietes . . . 5.95

FR35-SW Resistor'Kit. ~ Watt, 5% Carbon Film, 32-pieces 4.95
PTl-SW Power Transformer, PRI-117VAC, SEC-24VAC,

250ma ... _..
PP2-SW Panel Mount Potentiometers and Knobs, 1· 1KBT

and 1-5KATw/Switch . . ..... 5.95
SS14-SW IC's 7-pcs, Diodes 4-pcs, Regulators 2-pcs

Heat Sink l - pieee . . 29.95
Electrolytic Capacitor Ki t, 9-piectS 5.95
Ceramic Disk Capacitor Kit, 50 W.V.. 33-piett s 7.95
Varible Ceramic Trimmer Capacitor Kit
5-65pfd, 6-pieces. . . . . . .. 5.95

11 l4-SW Coil Kit. 18mhs 2-pieces, .2211hs l -piece (prMound
inductors) and 1 T37-12 Ferrite Torroid
Core wilh 3 h. of #26 wire.

12 ICS ·SW I.C. Sockets. Tininlay, 8·pin b-pieces
and Ia-pin z-pleees .

13 SR-SW Speaker, 4x6" Oval and Prepunched
Wood Enclosure . . . . . . . . . . ... . 14.95

14 MISC-SW MISC. Parts Kit Includes Hardware, (6/32, 8/32
Nuts, & Bolts). Hookup Wile. Ant. Terms, OPOl
Ant. SWitch. Fuse. Fusehcfder. etc. . .. •. 9.95

When Ordering All Items, (1 thru 14), Total Priee 139.95

8 eE9·SW
9 ee33-SW

10 eT-SW

7+11 SWD PARTS KITS 7+11 PWD PARTS KITS

KIT

"

SIMPLE SIMON ELECTRONIC KITS,™ Inc.
38 71 S. Valley View, Suit e 12 , Dept . R, Las Vegas, NV 89103

In Nevada Call: 702-871-2892

Bambi's front panel was des igned with the
user in mind. Computer styled const ruction.
with soft-touch keyboard (rated for over 10
million operations), arranged in matrix form
allows easy input/ output se lection without
refering to charts. Functions sele cted through
the keyboa rd are immed iately displayed on
the 18 LEO status indicators.

. . $23.95

ORDER All THREE ITEMS

. $7495MAE-2. KSOC-KIT and
KSPS-IAfor Only .

Rtqlll ~ r pnceIf ordered sepal~tdy S82.85
- CO·AXCABLES ARE NOT INCLUDED -

50 MHz - 900 MHz

MAE-2 32 Element YAGI Antenna .

Revolutionary New HYBRIDIe Broadband Amplifiers
Model All-l 12dB Gain
Model All- 2 35dB Gain

TheR ul"llts ~11' nollY~Ublt anywhtrtelst II1lhtwlllld. £1ChullllWllSIlVtmarry puIpOstS andis
IYxlb lt 111 Krt 01Assembled 101m 1dt~1 foI CItl1door Of mdoor use. 110 imped~nce IS75 ohms
Ampmers lIltludtnp,mleto-axIttd power suppty.hs~y assembled m25 mimln. No tO~S,

Up3crtors to tune Of M1fUSt
ALL·! Cornplele kttwipowtl S4lW1 524.95 ALL- l Wlled/ Tesle<! W1pwf supply S34.95
ALL-ZC~e kt W'powtI supply 34.95 ALL·Z WlI'lId.'TntedW/pwllupply 44.95

• Not A Kit
• 1.9·2.5 GHz • 3aW' Long

• 23dB Average Glin • Commercill Grid,
• Die Cnt Waterproof Housing with 4'.-\" x 21h"

Aru for Electronics
• Includes P,C. Probe, F-Gl Connector Ind Mounting Hl rdware

OUf New SlVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR VAGI ANTENNA

_ .~ ~

~J~'7~300'~
'""'l~ ChImel6D-SO, • ..• • .•• _. . . $19.95

~ .~ STVA-4 ~=t=5~~.5.~ .G~.n..~~~~~ :~~.3~9~

RG·59/U 1 5 01wn L oN loss Co~xCabII , •. $.12p/ h . F- 59 Co~x COOOfClOl. • • $ .3g el .
Ml·l SPfciJI UHF15·300 ohm M~lclI-.g Tll oslnnner •.• .. ••• .• •.• $1.45 tI

lYllX VHF-UHF Wideband Antenna Amplifier

~r l :~ do
. ~

Kala Sons' Regulated Varible DC Power Supply
Fer use wrth KSDC-KIT 1.9 - 2.5GHz DownConverter. Comp~tely assembled
with Attractive Cabinet TV/ Converter Mode Switch, Frequency Control and
LEDIndicator.
Model KSPS- IA Assemble<! PowerSupply . . . 523.95

Kala Sons' Down Converter Kit * 1.9 . 2,5GHz*
Designed for Simple Simon by former Japanese cn AmateurMagazine's UHF
Editor/Engineer.Unitutilizes newingenious PrintedCicuit Probe for maximum
gain. Circuit board fits insideMAE-2 antenna housing. Requires 1hourassembly.
IC and capacitors pre-soldered.
Model KSDC-KIT 1.9- 2.5GHz Down Convert" Krt 534.95

85



TABLE 2

DC BIAS
I--_-+<J ANO MUTE

- - -..,
I
I
I
1
I
I
15

.-~ ~ SUPPLY
VOLTAGE

lMl 037

The clock and three or four resistors are
the only external components necessary
to operate the MF IO so the device is less
sens itive to ext erna l co mpo nent var­
iations. Frequency stability is directly de­
pendent on the quality of the clock . A
single clock can be used to drive an
almost infinite number of MFIO filters.

Unlike other available monolithi c fil­
ters which have been des igned for a speci­
fic function, the general-purpose MFIO
can perform a wide variety of functions
including allpass, highpass, bandpass,
and notch . Up to fourth-order functions,
and any configurations such as Butter­
worth, Bessel , Ca uer, and Chebyshev

continued all page 90

...-......---1-0 GRO UNO

I
I

J
10

O/P2 O/PI
STEREO MUTE
OUTPUTS INHIBIT

FIG. 2

I~
GATESL _

AUDIO
INPUTS

CONTROL { :3:r-
1INPUTS :>=-!.-__-,

0-.:...:
11---<_ + - 1-+ - - - - - - - - ---,

I

Input channel 1A 2A 1B 2B 1C 2C 10 20

Pin no. 2 4 6 8 11 13 17 15 12

DC control 1 VL VL VL VL VH VH VL VL VL
conditions 3 VL VL VL VL VL VL VH VH VL
(pins) 16 VH VH VL VL VL VL VL VL VL

18 VL VL VH VH VL VL VL VL VL

Output pin 10 9 10 9 10 9 10 9 9 & 10
(MUTE)

Output channel 1 2 1 2 1 2 1 2

Low switching-level: VL < 0.8 volts
High switching-level: VH > 2.0 volts

require external capac itors to operate ,
and is capable of performing a variety of
functions. It is ideal for signal process ing,
telecomm unica t io ns, mode ms, in­
strumen tation, and audio equipment. The
center frequencies of all previously avail­
able active filters are adjusted with ex­
ternal resis tors and/or capacitors . The
MF IO filter is unique in that the center
frequencies of its various second-order
functions are direc tly proportiona l to an
external clock frequency and fixed at an
acc uracy of 0 .6 %, or d ir ect ly pro­
portional to both the clock frequency and
external resistor ratios . Gain and selectiv­
ity (Q) are adjusted using exte rnal resis­
tors.

Inputs switched to output pins

RELIEFFAST

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland, Ohio 44108
12161 541-8060 TWX: 810-421-8286

Inst ant, in or out-of-c ircuit leakage
detection

Digi tal scan ning c ircui t automatically
det ermines lead configuration

Low-power CMOS design for extended
batt ery lif e

Uses two standard 9V batte ries (not
inc lud ed)

Weighs only 12 ounces - fit s in your
pocke t

High impact th ermoplastic case with
snap-shut protectiv e co ver

PRICED UNDER $150
TH E MOD EL 216 IS FAST,

RUGGEDANDAFFORDABLE

~~~.~n~~=t:k

In, or out of circuit, GOOD-BAD analysis
of NPN 's, PNP's, FET's , diodes and
SCR's

Model 216

from

SOLID STATE HEADACHES

Easy, automatic, "h ands off" operat ion
(Frees both hands for troubl eshooting)

Sim ple to use - no set up - no data
books

SEM ICONDUCTOR ANA LYZER

(f)

g
z
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o
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Superi or
Software

Tool s

Computerized
Weath er Station

~- - ...

.-r:.

1V
Educational

SOil-Study Courses

Amateur Radio Gear

High-Speed Dot Matrix Printer

Home
Earth

Station
Receiver

Heathkit" CATALOG

450 kits and products: solar hot
water systems, satellite TV, all-in-one
computers, test instruments, amateur
radio gear, self-study courses in com­
puter literacy and state-of-the-art
electronics, energy conservation and
home security devices, fine stereo
components, color televis ions, au­
tomotive or marine aids, home con­
veniences and more - things you've
always wanted and needed, right now
at low kit prices from Heath.

For people with imagination, there's
nothing to compare with the exclusive
thrill of hand-built satisfaction.

Disk Drives and Peripherals

Dome sti c Solar
Water Heater

Fully Portable
Test Instr uments

Programmable
Automobile Horn

Hand-held
Dig ital MUlllmeter

Heathkit product s are also displa yed, sold and serviced at 60 Heath kit Electroni c
Centers' nationwide. Consult telephone directory white pages for location.

' Operated by Verit echno logy Electronics Corpor ation, a wholly owned SUbsidiary
of Zenith Radio Corporati on. Some retail prices may be slightly high er.

Cours es In Computers
and Programming

Discover the fun of kitbuilding - it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflect the pride of your crafts­
manship, too . The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional -
quality kits.

SEND FOR FREE CATALOG
Our 104-page catalog is Free! If coupon is
missing write : Heath Company, Dept.
020-932, Benton Harbor, MI 49022

r---------------
I Heathkit Heath Company, Dept. 020-932

Benton Harbor, MI 4902 2

I Send me the latest free Heathkit Catalog now.
I Iwant to "build in" the quality difference.

I
I Name I (j)

I I ~I Address I rri

ICity State_ - - I ~
I CL-727-R I Z ip I CD_ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ ____ _ _ _ i. ~ ~
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MODEL

AA-C-5925
AA-C-5950
AA-C -5975
AA-C- 5910

RG59 coax cable available.
Terminated with PL·259
connectors on each end.

PRICE PLUS
LENG'I'R 10% SHIPPING

25 Ft. $ 7.00
50 Ft. 9.00
75 Ft . 12.75

100 Ft. 15.50

INTRODUCING THE
SWL ANTENNA

WITH NEW HIGH
EFFICIENCY TRAPS

_ Quality Communication
: . Products Since 1932

All Made in the USA

PRICE $3 7 50 pI,;", ~2.00
• s h ip p in g

BARKER & WILLIAMSON
10 Ca nal St .. Bristol, PA 19007

215·788·5581

• Only 40 feet long
• NEW PATENTED HIGH

EFFICIENCY TRAPS
• Automatically tunes the popular

11, 13, 16, 19,25,31 and 49 short
wave bands.

• Can be installed as a flat top,
sloper or inverted V.

• Weatherproof construction for
long trouble free service.

• Completely assembled. (Less
feed cable.) Center insulator
terminated with SO-239
Connector.

• Designed to be fed with RG59
coax for maximum efficiency.

_~ At your distributor IIIi!!!IIl
M.J write or call ...

continued fro m page 86

STATE OF SOLID STATE

can be had by cascading the two seco nd­
order building blocks . The center fre­
quenc y can be as high as 20 kHz with a Q
of 500 . Typically. the lowpass and band­
pass outpu ts can sink 0.75 rnA and source
3 rnA while the notch. allpass, and high­
pass outputs sink 1.5 rnA and source 3
rnA. The devices come in 20- pin DIP
packages and cost $3. 50 in lots of 100.­
National Sem icond uctor, 2900 Sem i­
conductor Drive . Santa Clara, CA 9505 1.

Optocouplers feature
back-to-back LED's

Motorola has introduced two new dual­
LED Optocoupl ers designed spec ifica lly
for AC input applications . The devices­
the HIAA 1 and HIAA 2-eonsist of two
ga ll iu m-arse n ide (GaAs) infrared ­
emitting diodes connected in inverse pa­
rallel, and optically coupled to a single
silicon phototr ansitor (detector) in the
standard 6-pin DIP package .

The Optocouplers can be used to detect
the presence , absence , or interruption of
AC power and trigge r a desired action. A
major application is the detection of a ring
signal on telephone lines while providing
isolation from the ring lines. The HIAAI
and HIAA2 are directly interchangeable
with GE devices bearing the same type
numbers, while providing for up to 7500
volts. The HIAA 1 has a curre nt transfer
ratio of 20% and costs $ 1.98 in lots of I to
99 . The HIAA2 has a 10% curre nt trans­
fer ratio and costs $ 1.70 in lots of 1 to
99 .-M otor ola Semiconductor Pro­
ducts, P.O . Box 209 12, Phoenix , AZ
85036 .

Tunable low-pass
sampled-data filters

The MC145 414 dual-tunable low-pass
filter from the Motorola MOS Integrated
Circuit s Group is the latest add ition to the
growi ng fam ily of CMOS sw itche d­
capacitor filters.

The MCI4541 4 has a typical power
dissipation of 30 mW when active and I
mW in the power-dow n condition. Op­
erating voltage can be obtained either
from a single or split power-supply with a
voltage range of 10 to 16 volts. It can
interface to either TIL orCMOS devices.
The device is useful in LPC (Linear Pre­
dictive Cod ing) or CVS D (Co ntinuously
Variable Slope Detection) speech applica­
tio ns , modems, or other applications
whe re a precision low-p ass f ilte r is
needed. Speci ficatio ns include a dynamic
range better than 80 dB. passba nd ripple
less than 0 .3 dB. and idle noise typically
100 dBrnCO (Decible RM S noise C­
message we ighted referenced to zero).
The device is offered in a 16-pin DIP
plastic or ceramic package and is avai l­
able for $4. 50 each in lots of 1000 .­
Motorola Inc. , 350 1Ed Bleustein Blvd . .
Austin , TX 7872 I. R-E

CIRCLE 36 ON FREE INFORMATION CARD

THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue • Cleveland. OhIO 44108
12161 541·80 60 TWX' 810·421·8286

• RF ou tput: CH 2, 3, 4

• Scope tr igger output for V or H syn c

• 10 step gray-scale staircase signal
for vid eo circuit analysis

Video Generator

PRICED UNDER $200.
TH E 240 DOES SO MUCH

FOR SO LITTLE!!

• Sing le sl ide sw itch control

• Complete with test leads , protective
cov er, AC adapter, comprehensive
instru cti on man ual

• Vid eo output for all VCR , CCTV and
Mon itor Applicati ons ~ 1 volt into 75 n
load

• 10 bar and 3 bar gated rainbow pattern

• 8 oth er dot, bar and line patterns

• Operates from 2 std . 9V batteries or
115VAC

(f)
a
Z
o
cr:
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ui
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W
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o
«cr:
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No Pin. 1-24 25 100
8 1 .15 1.1 3 S.12

14 .18 .15 . 14
115 .21 .18 . 16
18 .24 .21 .19
20 .2 7 .2 4 .21
22 .30 .215 .23
24 . 33.30 .25
28 .38 .34 . 2 8
40 .53 .45 .40

TI LOW PROFI~LE
SOCKETS .,.-r/P
r., pla ted phospho!"
broI'\zecontact P in S
with gas trgh l seal.

Stock
Ho.

11201
11202
11203
11204
1120.5
11208
11207
11208
11209

No PIn. 1·2 4 2.5 100
8 I .45 1 .40$ .36

14 .se .59 .54
16 .7 2 .&4 .58
18 .8 2 .73 .ee
20 1.11 .99 .90
22 1.215 1.12 1. 0 2
24 1.41 1.25 1. 14
28 1. 7 1 1.52 1.38
40 2.31 2.05 1.815

'!!J Enjoy fantastic savings by assern­
bling your own orga n or piano.

'!!J It's easy. No techn ical
knowledge requ ired.

'!!J Ju st fo llow our clear.
pictu red instructio ns.

'!!J Choose from many models
from portables to consoles.

'!!J Ask about our interest·free
installment plan.

CIRCLE 51 ON FREE INFORMATION CARP

WERSI Depl. M40 P.O. Box 531 8
Lancaster. PA 17601

o Free Inf o. Pack: 0 O rga n 0 Piano
o Cata log & Dem o Record ,enClose ·S6;
Name _

Address _

C ity Sta te l ip _

Phon e 1 1 _

Rep inqu ir ies inv ited

YOUR EXCITING
NEW HOBBY!

®~
ORGAN & PIANO KITS

.~- - ...~ For F~~ Infonn ation Pack M40

e~. : .:...-\ Call l oll Free
~" 800233 ·3865
,. ~. • __-~. . ... _ . ...... In PA 7 17 299 ·4 327
~~;;:7 ~·c~ -"

~
. , ...~..• -.. . . '!~~" Of se nd

----~. coupon

1- ~ II~ below

I _~

TIWIRE ~WRAP ';t1!'JP
SOCKETS
Tin pla ted phosphor ~

bfOlUe contact - 3 wr ap

Stock
Ho.

11301
11302
11303
11304
11305
1130<1
11307
1130<1
11 309

STEREO IMAGE EXPANDER
continued from page 65

stereo effect comes primarily from the
studio's mixer-board . You can "NB"
the effect with the ON/OFF switch.

The majority of studio recordings are
made from a mix of simultaneous " dry"
sources and create an artificial image
based on intensity differences between
channels rather than on time and phase
information. Even so , most of them will
open up and sound more spacious-the
speakers will become " transparent."
Some recordings will do fascinating­
and frequently spectacular- things when
turned loose by the expander. Try any of
Pink Floyd' s or Tomita 's releases to real­
ly put the expander through its paces.

Background reading
The fir st mention of loud speaker

crosscoupling and its effects appeared in a
paper given by B.B. Bauer to the AES in
1961. A detailed exploration of the prob­
lem, a solution and test results appear in
an article entitled:

"Head related two channel
stereophony with loudspeaker
reproduction" by P. Darnaske, pp.
1109 to 1115 of the Journal of the
Acoustic Society of America, Vol.
50, No. 4, Part 2, 1972 R-E

WILD ROVER 60/40 ROSIN CORE SOLDER 11
Tou ch SWItc h ca ps u le Slock Leng lh Welghl E.-
Ope rating m o nee IS 005 '" Witho u t th eIt No 0 •• , (I_t) lo z.) Pnc.
use 0 1 a lever ed ar m Extremely tee t on ~ 50075 ~2 9 1.5 13 .28and o il With low nc- e e Normallyopen- 5007 6 ~2 25 4 4 36
rated 115 VAC . 1 6 amp-30 mliliohmreo 50077 ~2 50 8 6 .0 2
erste nce - 6 15 radiUS by 160 th ICk 50018 032 3 3 1 5 4.08 •
Stoc k No ' ,9 10 25 5007 9 0 32 sa 5 4 5 .16
12098 '128 ' 11 2 S . 5 50080~ 03 2 17 5 8 e ea

RES ISTOR ASSORTMENT 8 2008 · ' DO pe. (1 ea cn below assort'o r $22.50
St ock No . 82501 10 ••. of 1().1 2· 1 5-1 8- 22 ·27 ·33·39-47 ·56 OHM 13 .95 e. ch

St ock No . 83502 10 " .0' e,a..82 -1CJO.12Q.150-180-22 Q.27Q.330-390 OHM lor any
St ock No . 82503 10 . a. 0 '470-560-680-820-1K·1.2K·1..5K~1.8K-2 .2K-2 . 7 OHM assortmenl

St ock No. 82504 10 . a. 0' 3 .3 K·3 .9 K·4 .7K·5 .6K·6 .8K ·8 .2 K· 10 K·12 K·1 .5K· 18 K OHM

Stock No . 82505 10 ... of 22 K·27 K·33K·39 K·47 K·5& K·68 K·8 2K·1 oo K·1 20 K OHM

St ock No . 82506 10 ••. of 150K-180 K·220 K·270 K·330 K-390 K-470 K·.560 K·1580 K· 8 20K -OH M

St ock No . 825071 0 .a. 01 1"·1 .2M-1 .5M-1 .SM ·2.2M·2.7M·3 .3M -3 .9M -4.7M · 5 .6M ·OHM

ARIESZERO~
INSERTION ~ ....
FORCE ..........~
SOCKETS-

Stoc k No
No . Pin. 1·24 25 50

1 105 5 2 4 S 4 .35 S 3 .DO S 3 .00
11 058 28 4 .50 405 375
1 1057 40 5.95 5 _3 5 4 .85
11 058 &4 10 .50 8 .4 5 8 . 70

ca m actuated, t rue ze ro Insert io n
- tlO pl ate d so lde r ta ll PIOS­
ca pa ble ot be ing plugged Int o
dip sockets . In cludin g wue wrap

ELPAC POWER SUPPLIES - DCID C CONVERTERS

en
m
'U
-l
m
s::
OJ
m
:D

MODUTEC

~
M in icl amp AC Vo lt -Ammet er
allows singling one conductor out of

~ many witho ut disarrangement
.~ ----: Stoc k No . AC Am pe r•• Pric e
\..... .~g9.dJ 13 730 "25A $39.50"-W sE~t.$~ 13731 0-50. 3'.50
~ 13732 0-100A 39 .50

~
ACCESSORY LINE SPLITTERo allows fast read inqs of AC powercon -

~ sumption of plug In equipment with-
out separati on of leads. $9 95

Stock No. 13727 •

~~n"i"f~~"- - fo r all type s of small batteriesfrom

. t.35vto~~~ HO. 1 3733 $13.95
VOLT+CATOR

~
auto motive diagnostic meter plugs

, ' ~~~ ~~~~~i~~~~ ~~~:~?~~~~~~at-
, . Slock Ho .1 373 . $12.95

~
ACVOLTAGETESTER

~ - plugs into any 11 Ov service recep t-
~ able to check time voltage over SO-

150 VAC

~
Sl oc kHo.1373. $9.95

VOM·MULTITESTER
: ! ~':i:tg:c~~~~Ohm'Mi l l iammeter in

... Stock No. 1372. $13.95
~

CRIMPS .,0- .24 wi re
o « , STRIPS solid .,2·22 and

" , ~ stranded.1 4-24
, SCREW CUTTER for 6

most co mmon screw sizes
THE PIKE CUTTER and PLIERS
5inl1001 ~KHO·$12.95

Special of the Month!

I
DIGITALMULTIMETER

t Larg e easy to read .5" 3 Y2 digi t
display-2oo hours ope rat ing

~L life with singl e svalkaline bat-
~I tery.lowbaltery+ polarilyindi.

-"To " ~~~soh':'bdu'::~i%gSv~?t~
Stock No. Diode and transistor junction
.2001 check in ci rcuit) $4 95

$54 95 ~~~HO. 9.
• KIt For m ....th Inslruchons

PIN FORMING TOOL @ ~
puts IC's on their true raw to row spacing. One
side is for .300 centers, Flip too lover for devices
on .600 centers . Put device in too l and
squeeze.

ONE TOOL OOES8 Thru 40 PINS!

Stock No. 11059 $12.95

.....
U 8 .8S

:S. 8S
3" 5
3'85
SI tIS
58.5.. ..
58.5

. • • 25

' i..4 _1......,
1"1.l>d l/'lcllt6ed
1"1.l>d lftCkHfH
' i. I>d IOlCkHfH

OY~'
OY~'
oy~•
OY~

g 7 most popular sizes-

. . 3/16".7132", t/4". 9/3 2".
•• 5/1 6". 11/32". 3/8 "

Nutd,lverKIt :I&f,KHO. $21.95

Il NTlC I:LNoC l...,ot ~ ~~.

~ No No v..... v.-... C-...t (HaW_CIt
)00 lIIWTytN fYOCl (YCCt l lllAJ 1"'C..... ~.

1)125 Ca MOl 2;.0- ' 0 12 :1"0. ()-25 $ld OS • " 5
1)12. C."t1 :10-7 0 - 12 t O . 0025 51.:1 OS 7'5
n.27 ca»02 :1001 0 tS t'O .7 0020 5 10305 1 '$
1). 21 Ca Sl12 3 0. 7 0 - 1!h 0 7 1>20 5103 05 ,.5
' )121 caMQooi :I()- fO 2 U <l7 0- 10 $ 1 . :105 , .,

1:1&30 ca. l . , ()-IO - 2' 1:0 7 0- 10 510305 7 85

' .S W TV"·
1 M 31 .. 0-7 0 l2 :tO . US . 5 h l , ., 17 H,5

1:1&32 CUII l 1 C 0- 7 0 - 12 t O . 12 5 &5 101 '201 11 H'S

1M» . CUlO2 4.001 0 152'0 7 t OO .5101 .20 1 77 $••5
l~ CUll12 .. 007 0 - 1 ih O.7 "100 . 5 10 1 .2 .' 17 59.5
, -." C~ .0- 7 0 2' t l .. SO . 51.' 20117 5••5
I~ Cl»14 .. 0-1 0 - 2. H .. SO . 5h1 ,.171 H.5

131125,' DATA SHEET '~ DC/DC C OH YERTlEflS

8 BlBdes, sizes .050.1 / 16".
5/1 6". 3/32", 7/64". 1/8".
9/64". 5/3 2"

r.~K HO. $3. 45

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED
""""" "",,"-.

IlL~Ac ~ Cun'9M (M. W.DI
~No v~ ~ oo- low:: ....

IOlVl5- S 5 J .OA . ·" 1••• •2
IOlV15012 12 1 SA . ·711 2
IOlV15015 I S 1 2" . ·711 2
IOlV15024 ,. 0 ' SA ..711 ,.,
IOlV»S 5 • 011 505l8 ••· ' )-J./ 1.
1Ol'i»12 12 4011 5oS/S ....7 )-31 1.
lOl'i»tS tS J 2A 50"'*""' :.311.
IOlV»24 2. 2 .OA 5oS,.•• ·' ,.. :)·:)/ 1.
DaU~ fot' IOlV ...... . . .

HUNTER TOOLS

es
i

,,·nc

rj~1 ~ T~'. ,....,....
.; 131 10

,.- 1U12

1:Yen·1

S t o c k N o . 1 UG1 - "Flop " Disc "

;~:c·::.::;~Yr l::; $10990

Drawer Q Milford ~~ TOLL 800-526·5960 Send lo , F'c c Cata'og -

GO. NJ 08848-9990 ~~ FREE in NJ (201) 996.4093 over t ioo oans

CIRCLE 27 ON FREE INFORMATION CARD

co
co
N

91



SERVICE CLINIC
Color-burst reference osci llators

JACK DARR, SERVICE EDITOR
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A TV SE T'S COLOR-R EF ER E N C E­

oscillator signal, with a frequency of 3.58
MHz (actually 3.579545 MHz), is a very
important one. If it isn' t prese nt-with a
few exceptions that will be noted soon­
no color will be seen . Figure 1shows how
the video signal, with and without the
reference signal, would appea r on a
scope. The frequency of the signal must
be precise; if the oscillator shifts in fre­
quency by as little as Y4-Hz, you will see a
very obvious tint change. That means that
the AFC must be very tight.

WITH REFERE NCE SIGNAL

Two basic types of circuit are found in
older sets, and are still in use in current
ones. The older circuit is a cry stal­
co ntro lled oscillator; the crystal de­
termines the frequency, and an amplifier
stage does the rest. The circuit can be
made to free-wheel by killing the color
sync. Its tuning can be set very near the
precise point needed and when the sync is
restored, it locks in and stays . Precise
control is obtained by comparing the out­
put of the oscillator with the color-burst
signal, which is transmitted along with
the rest of the TV signal. Many circuits of
that type use an AFC circuit almost iden­
tical to those used in horizontal-oscillator
stages.

The second type of circuit also uses a
crys ta l, but not as th e freq ue ncy­
determinin g element in an oscillator cir­
cuit. In fact, there is no true oscillator.
The color-burst signal is fed to a pre­
amplifier stage, and then throug h the
crystal, which is actually used as a very­
narrow-band filter. The signal from the
crystal "filter" is fed to a very-high-gain
amplifier stage (often mislabe lled a
"3 .58 -MHz oscillator") . It isn't an oscil­
lator ; what it does is amplify the burst
signal, which makes it "ring" longer. In
fact , there is still signal present when the
next color-burst signal comes along, so
it' s clipped and becomes a standard RF­
signal, which is fed to the demodulators.
The frequency of those circuits isn't con­
trolled. There' s no need to, because we're
using the color-burst frequency itself as
the oscillator signal.

The crysta ls used in the two circuits are
not identical. They oscillate at the same
freq uency, of course ; but apparently
they're different cuts (one for use as an
oscillator; the other for use as a filter) and
neither one will work satisfactorily in the
other circuit. (I determi ned that from ex­
perience- and a who le afternoon of
work !)

The symptoms of oscillator failure are
obvio us . The black-and-white picture
will be good, but there will be no color at
all. If you run into that situation, the first

WITHOUT REFEREN CE SIGNA L

FIG. 1

and best test is to scope the output of the
3.58-MHz circuit, looking for an RF sig­
nal of the correct amplitude. Incidentally,
you don 't really need a wideband scope
for that test. If there' s a signal present you
may see it as a blur, but the amplitude of
the signal is the important thing; if the
level is too low, the demodulators will not
work properly.

The first step is to check the active
device (tube or transistor) by subst itution .
If that doesn't bring things back to nor­
mal, check all the DC voltages around the
stage to make sure that they 're normal. As
a last resort , try a new crystal, making
sure you use the right type ! If the crystal
fails to work in the "oscillator" circuit ,
there'll be no feedback . In the filter cir­
cuit , you' ll see RF on the input side of the
crystal but nothing on the output side. In
filter circuits , make sure that the color­
burst signal is present , too.

In some sets , (mainly the "oscillator"
type) sometimes you can see an odd
symptom. (I got a letter only this week
that complained , " ... I' ve lost the red .
The screen is a bluish green but there ' s no
color where it ought to be.") A color-bar
signal shows no color s in the bars, but the
white spaces between them will be a defi­
nite bluish-green. That indicates that the
oscillator is dead, but somehow there is
enough of the color-burst signal getting
through to the demodulators to make the
screen glow bluish-gree n, which is the
result of the phase of that signal.

The problem isn 't confined to older
sets. In one solid-state set, a middle-aged

Philco, the 3.58-MHz oscillator is a small
IC op-amp, The original part has a history
of failure at odd intervals. The best cure
I' ve found is replacement with a different
brand of IC-practically every one of the
replacement-transistor/IC makers has a
substitute for it.

Loss of the oscillator signal kills the
color. If, on the other hand, you lose the
color sync, you get fairly bright color
sho wing on the screen. but as " rain­
bows"-narrow bands of red , green , and
blue, slanted exactly like the bars you see
when the horizontal oscillator's out of
sync. The picture itself. though, will be
steady . Start by checking for the color­
burst signal; a dead burst-amplifier can be
one cause of the problem . For a definite
check, run a complete setup procedure on
the oscillator. If the oscillator will make
colors in the bars at the right places, but
they float, the problem is narrowed down
to the sync. In a few cases . the crystal can
cause that. It'll be almost on frequency,
but " right on the edge" . and the sync
won't lock .

Another problem, found mainly in old­
er sets, is good horizontal lock, but very
poor color sync. Before running the setup
on the oscillator . check the position of the
horizontal -hold contro l. If the color sud­
denly locks in when you move it toward
the center of its range. you' ve solved the
problem.

The reason why the color sync is lost is
that if the horizontal oscillator is almost to
the fallout point , there will be a small
phase-shift in the gating pulse . That' s the
pulse that ' ' gates out" the color-burst sig­
nal from the rest. If the pulse is off fre­
quency, it gets there a little too late or too
early and you lose the color-burst signal,
and thus the color sync. Always check the
horizontal-hold control setting first; it
may save you a lot of trouble! R-E

SERVICE
QUESTIONS

SHORTED CRT
There's a arcing in the neck of the pic­

ture tube In this RCA CTC-58. My tube
checker shows a heater-to-cathode short
In the green gun (I have an Isolation trans ­
former for that kind of test). With the tube
socket off, I can read 25 kV on the focus
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OPEN CAPACITOR
BURNS RESISTOR

I noticed a question here recently about
an RCA CTC-31 that was burning up
R 163. You said it was the plate load for
the horizontal oscillator , but I think it' s an
isolation resistor. It burns up because fil­
ter capac itor CI1 8B is open. Therefore
the AC from the oscillator must go to
ground through C119A, so it also goes
through RI 63 and burns it up.

I' ve run into the problem in a number
of 1967/1968 RCA chassis .

Thanks to B .W., ofLoew' s TV ill Cen­
tral City, NE for that information .

SPECIAL RESISTOR
This Portland RP-209HN had no sound

or video, and only a faint raste r. Those
sets are made in Korea by the Ta ihan
Corp., and there is no Sam 's Photofact for
them as yet. However, I was able to get a

HORIZONTAL HOLD PROBLEM
I've got a Magnavox T936with very poor

horizontal hold. I'm not having any luck
with It, and couldsure use some advlce.­
C.D., Hightstown, NJ

Take out the AFC diode unit and check
it for balance. Also, check all the resistors
and capac itors around the AFC circuit . To
make sure that the problem is in the AFC ,
ground the grid of the AFC tube and see if
you can get a floating picture with one
straight side . If you can, the osci llator is
OK and the cause is due to the AFC sec­
tion .

(Feedback: "I tried the test and it work­
ed - the AF C diod e-unit wasn' t ba­
lanced. I also checked the resistors and
found that a 68K unit that was supposed to
drop the voltage to + 33-vo lts was open,
even though it looked perfect. A new
resistor and new diode unit fixed every­
thing. ")

Solution: Check the two-ohm resistor
from ground to IC302 (vertical osc/amp/
output)-the one I had read about five
ohms . That isn't the only possible cause
of the problem, but it's easy to overlook
unless you're using a dig ital meter.

Problem: Intermittent but repeated fai l­
ure of power-supply diodes in a Philco
E-21.

Solution: Try replacing the tripler . I did
that and the set's worked well ever since.
It mu st be th at the trip ler was in­
termittent.

Now for a request. I need a power
transformer for a Lectrotech V-7 vector­
scope. I wrote to the company, but got no
reply; maybe you can help .

Thanks to A .Y. of Lexington, NC for
the hints. To answer your request, call
(800) 851-3584 and a nice fe llow by the
name of101m Evans at Thordarson will
try to help you out. I'm almost sllre they
have something that will do the job , since
they have quite a few scope power­
transformers in their catalog.

RESISTOR BURNOUT

In this Zenith 19HC50, resistor R221
(1 !/:z-ohms, 0z·watt) In the base return of
the horizontal-output transistor, keeps
burning up. I replace It, and It 's out again
In three or four weeks. Last time I used two
3-ohm, 0z-watt resistors In parallel to In­
crease the current-handling capacity, but
they burned up too. That resistor's very
hard to get at; I'd sure like a permanent
f1x!- D.M., Chicago, IL

I know what you mean; it's always the
hard-to-reach parts that have to be re­
placed . Now-what makes a resistor
burn up? Excess current! In your case, it
can 't be too much DC or the set wouldn' t
work at all. The only thing left is pulse­
current, and there is a sizable pulse­
about 15-volts peak-to-peak-across that
resistor.

There ' s also a 50-j.lF electrolytic capa­
citor across the resis tor to bypass that
pulse to ground. If it's open , the pulse
could generate enough curren t to over­
load the resistor. Replace the 50-j.lFcapa­
citor, and stay with l-watt resis tors to be
safe .

ASSORTED HINTS
Problem: Poor vertic al size (two or

three inches short of filling the scree n) in
a Toshiba TAC -9330 (Sams 1500-3).

POOR FOCUS
The focus Is po o r on th is Zenith

19EC45. I replaced the trlpler and the HVIs
now OK, but the focus voltage Is only 500
volts . When I disconn ect the lead to the
picture tube the voltage rises to 4.6 kV, but
when I connect It again, the voltage drops
back down. Could the focus electrode In
the CRT be shorted?- A.G., Blnghamp­
ton, NY

It's possible, but not likely. More prob­
ably , there's leakage across the arc-gap in
the CRT socket. Take it apart and check
for carbon paths, etc.

(Feedback: Bingo! A.G. says, " I took
the socket apart and found a burnt path
from the focus pin to the CRT ground
lead , which apparently was shorting the
focus voltage to ground . Thanks .") .

pin of the tube. Please help!-D. W., Taos,
NM

There's a good chance that the CRT is
bad . At times you'll find "particle
shorts" bet ween grids G3 and G4; G3 is
the focus grid and G4 is connected di­
rectly to the high-vol tage supp ly . You
might try disconnecting the tube socket
and HV lead, and discharging a medium­
size capacitor (around 20-30 p.F) across
the focus pin and ultor but ton (charge the
capacitor from the B + supply). If there is
a particle short there, that may blow it
out. While the spacing between those two
electrodes is very small, there shou ldn't
be any leakage at all there . Also check the
focus circuit to see if any of its com­
ponent s have been damaged .
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Model
2805
$100.00

$79 .95
$129.9 5
$199 .95

MOSFET
Power

Amplifiers

Choose I lP MOSFE T power amps when yo u need the ut ­
mo st tn pe rfo rma nce wit hou t spending bi g money They
pro vide the fasl est po ssrbte s lew rat e, low dist ort ion a t
hi gh freq uenci es, t bette r therm al stab i l ity . MOSFE T
power am ps wo rk wi th complex loads wi thou t d iff icu lty
and wi tho u t crossover di stor t ion Three model s are
avai la ble, w it h Int egr al heat smk to mount on your own
cha ssis topn on al rack mou nt cab inet avai lab le) Ca n.
necn on IS simple - via 5 om s. MOSFETs ca n be com
tun ed wi th other I lP mo dules to c reat e almos t any aud io
system. wha teve r your age o r expene nce
Utt ta-f specr f tca ncns : Slew rat e 20Vus Rise lime 3 us
SIN rati o 1()() db , Frequ ency resp on se (·3 db) 15 Hz - 1()()
kHz. THO (Typi cal at 1kHz) <0 005 % IMO (SOHz17kHz
4 1) < 0 006 % .
MOS1 20 60W/4·8f2(requires y 45V)
MOS 200 120W/4·8f2 (requ ires _+ 55V)
MOS.fOO 240W/4il(requires ± 55V)

CALL (716) 849-0735 to order. Have
your VISA or MasterCard ready. Dealer!
OEM enquiries (416) 787-1488. In Cana­
da: Gladstone Electronics, Toronto.

GLaDSTOnE
Electr on ics 901 Fuh rman n Blvd ., Buffal o, NY. 14203

WRITE FOR FREE CATALOGUE LISTING;
'B IPOLAR POWER AMPLIFIERS ' HIFI PREAMPS
' MIXERS ' POWER SUPPLY UNITS ' CABINETS

' GUITAR PREAMP and more

"BUILT·IN HEAT SINKS "ON LY 5 CONNECTIONS
REQUIRED " 5 YEAR WARRANTY

Memotech 64K Memopak
The Memopak is a 64K RAM pack whic h ex tends
the me mo ry of the ZX81 by a fur ther 56K. Design .
ed to be in th e pri ce ranqe expec ted by Sinc lair
owners. Plugs d irectl y Into the back of th e ZX81

and does not inhibit the use of the print er or ot her
add-on boards, There is no need for addit ional

power supp ly or cables. The Memopac k togeth er
wi th the ZX81 gives a full 64K. whic h is neith er
sW j tc he~ nor paged, and is d irec t ly addressable.
The unit is user transparent, and ac cepts suc h

basic comma nds suc h as 10DIM A(9000).
With the Memopak exte ns ion the ZX81 is

transformed into a powerful co mputer. suita ble for
busin ess, lei su re and educat iona l use. at a frac­

ti on of the cost of co mpara ble syst ems.

VERTICAL PROBLEM
I had no vertIcal sweep on thIs RCA

CTC-n. Tried changing C120, a 470-p.F
capacitor. The raster came back and I
thought that all was well. Not long after,
however, the set came back with the same
problem. I've been told that this capacitor
has a high failure rate, but I'd like your
oplnlon-R.C., Philade lphia, PA

Considering that two of those failed in
a short period of time , I'd try using a
replacement with a higher working vol­
tage. Many times if a part fails repeatedly
it's due to the original rating being a bit
too low.

(Feedback: That was it-used a higher
working voltage as you recommended
and it appears to have solved the problem
for good. Thanks!)

FINDING INTERMITTENTS
I've recently come across a new

method for find ing intermittents. I've
used it with good success and I'd like to
share it with you. I use an electric engrav ­
ing-pencil-the type used for engraving
names on personal belongings-as a
"vibration tool." Just put a six-inch piece
of rubber or plastic tubing on the end of it.
set the pencil for its lowest speed, and
hold it against the piece of equipment you
are working on. That will dig out in­
termittent solder joints , etc. quite quick ­
ly. In case you are worried that this
method could damage your gear, NASA
uses a •'shaker table" to test out its equip ­
ment and this tool is not nearly as
mugh .-R.E. Grist, Bayside, CA

service manual from the U.S. office of the
manufacturer; that address is Taihan
(Amer ica) Corp., 8960 Lurl ine Ave.,
Chatsworth, CA 91311. Once that prob­
lem was solved , however, I ran into a new
one. Turns out that the cause of the prob­
lem was R905, one of th e cr itical
"safety" parts. That being the case , I
decided to order one from the company.
That was until I found out that it could
take up to six months to get one . Instead I
used a 62-ohm Sylvania Flameproof re­
sistor and it seems to work perfectly. By
the way, there is a mistake on the parts list
concerning that resistor-they list it as
R05 instead of R905.-M.B. Danish,
Aberdeen Proving Ground, MD

WEAK VERTICAL SYNC

I can stop the vertical roll on this RCA
CTC-66 using the vertIcal-hold control,
but the slightest disturbance causes the
pIcture to begin roiling again-any
Ideas?-S.C., Mentone, CA

The symptoms you're describing indi­
cate that the problem is weak vertical
sync. Check the sync separator and all the
DC voltages, etc . Som etimes that is
caused also by leaky shunt capacitors in
the vertical integrators .

(Feedback : The sync separator, Q503 .
showed leak age . Replaced it with an
RCA SK-3024 everything's fine.) R-E

• 200 mV to 1,000 V ac/dc voltage ranges
. 200 /LAto 10 A acldc current ranges
.0.8% typica l dc accuracy
• Meas ures resistance to 20 MO

HJjMUWttf §lciR~~~g~~
6460 West Cortland Street

Chicago , Illinois 60635 " 312/889-9087
IntI. s ts ., 6460 W, Cortland st . , Chi ca go , II 60635

Canad ian Sates; Atl as Elect ron i cs. Ont ari o

Model
2801
$65.00

Value+Plus DMMs are available for
immediate delivery at your local
B&K-PRECISION distributor. For
additional information or the name
of yo ur lo c al dis tr ibutor call

1-800-621-4627

• Ideal for fie ld service
• Very compact-5.4" x 3.4" x 1.4"
• Large 0.4" LCD readout
• 1% typ ical DC accuracy

B&K -PRECISION's new Value+P lus
DMMs give you outstanding per for­
mance and price, plus extras you'd ex­
pect to pay more for.
The new 2801 and 2805 DMMs are com­
pact 3Y2-digit instruments, featuring LCD
reado uts , auto -zeroi ng, auto-polarity,
ten megohm input impedance and full
overload protection .
+P lus extras, at no additional cost, in­
clude high-energy fusing for added
safety, low battery indicator, durable test
leads and carrying case . Both offer rug­
ged construction and LSI technology, for
long-life reliability.

New
Value:OPlusTM

DMM's
B&K-PRECISIOM

•gives you more
value than ever.
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NEW PRODUCTS
For more detai Is use free

information card inside back cover.

CURVE TRACER, the model S01A is de­
signed to work in association with an oscillo­
scope to display characteristic curves for a
wide variety of discrete semiconductor de­
vices. It displays the unique characteristic

CIRCLE 151 ON FREE INFORMATION CARD

curves for each type of semiconductor de­
vice. By examining those curves, the user
can determine all significant operating char­
acteristics of the device under test.

Test parameters measured include gain
(beta), cutoff current, leakage current, output
admittance, and breakdown voltage. The in­
strument can be used to evaluate bipolar and
FET transistors, diodes, SCR's, diacs, triacs,
and other devices.

The model S01A is priced at $300.00.­
B&K PRECISION, Dynascan Corporation,
6460 West Cortland Avenue, Chicago, IL
60635.

SCANNER CONVERTER, the Scanverter
GVR-1, allowscompletecoverage of the 225­
400 MHz military/federal-government aircraft
band when used with a standard aircraft­
band scanner . Listeners can hear NASA
space-shuttle radio links to Earth, military air­
tactical war games, Coast Guard search and
rescue missions, FLEETSATCOM military

CIRCLE 152 ON FREE INFORMATION CARD

satellites, Federal government agencies' in­
flight communications, and more.

An exclusive development ca lled
"bandstacking" allows the entire 175 MHz­
wide UHF aircraft band to be compressed
into the 118-136 MHz range tunable on any
scanner capable of standard aircraft recep-

continued on page 100
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We will accept collect calls for orders only on Visa and MISter Card
No C.O.D. Onlers

To Order Call 1-317-255-7776
CoIIIpIete Kit ••IIM 5 pounds. PI.... add Sufflei.nt Postage

6950 NORTH MICHIGAN ROAD
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CONVERTER
Lo"),,, KIT.e:»

:'~$~BS5

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

. ' . . "2/'S7 Ho.,""~AtoJ<'.. .
3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electro lyt ic Cap.
1 Pre Made Probe

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

$24.95

ELECTRoniC
RAinBOW ~

PARTS

DOWN CONVERTER
*************************************

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 pes. 12% off
25 pes. . 18% off
50 pes. 25% off

100 pes. . 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 supply..$12.50

plus any parts needed.

2300
*********************************************
ANTENNA KIT ,,~~J.
$4IJBS5 ~~::'~&. WASHERS

, 31 SPACERS
MOUNTING BRACKET

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

61/2" x 4" P.V.C. PIPE
2 DRIL LED END CAPS • HARDWARE

POWER SUPPLYIt:O KITQC$'1SS S

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 DIODES
TERMI NAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY $34.95
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lIlT EI SCHIll CIII MITCH.
NTS TR GINVITES YOU TO EXPLORE MICROCOMPUTERS,
mAL SYSTEMS A MORE, WITH STATE-OF-THE-ART EOUIPMENT

YOU ASSEM A 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
soph isticated testi ng
gear to learn how to
localize problems
and solve
them.

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

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

In Communications Electronics
en you'll be able to assemble and keep
~ your own NTS/HEATH 2-meter FM
~ transceiver, plus test equipment.
G But no matter which program you
~ choose, NTS's Project Method of instruction
6 helps you quickly acquire practical know-how.
o
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Send for the full color catalog in the elec­
tron ics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.
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o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in Los Angeles.
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3 . The NTS/Heath HN-89A Microcomputer
features fl oppy disk storage, "smart " video
terminal, two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4 . The NTS/Heath GR 2001 Digital
Color TV (25" diagonal) features
specialized AGC-SYNC mut ing, fi ltered
color and new solid-state high voltage
tr ipler rect ifi er.

Simulated TV Reception 4 .

_ _ _ _ _ _ _ _ _ _ _ _ Age _

- - - ---- - _. -- ---_.-

3.

Name

Address

Apt. City _ . -- - - - ---

State Zip _

••••~ ._. __ •••• • _ _ a _ _ ._. _ _ • ._. _ ~

TECHNIC A L -T R A D E TRAINING S INC E 1 9 0 5
R e S id e n t and Horne-B t.oov S cho o ls

4000 SO. FIGUEROA ST.. LOSANGELES, CA. 90037r---------a
- - - - •••• --- - -- - . - ~

NATIONAL TECHNICAL SCHO OLS
4000 South Figueroa Street. Dept. 206-092
Los Angeles. California 90037

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics [J Home Appliances
o Industria l Technology 0 Color TV Servicing

1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featuring on board

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

Development System. 2. "The
NTS/SYM-1 Microcomputer" 6502

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

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



ANTENNA TUNER, model PT-40 7, is a
genera l·pu rpose tuner for 1.8-30 MHz to
match antennas fed with coaxial or open-wire
lines, single wire, or mobi le antennas . The
300-watt power rating makes it suitable for
most amateur-radio setups.

The model PT-407 has a large airwound
coil, a large balun for open-wire feed, and has
ceramic insulation throughout. It is housed in
an 8 x 4 x 7-inch aluminum cabinet with
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i1y to the DMM mode without losing any pro­
grammed computation .

A FILTER mode activates a binary weighted
average of the last four measurement con­
versions, assuring more accurate and stable
readings in the presence of noise. To assure
a rapid response to step changes, the filter
function is automatically inhibited when suc­
cessive conversions differ by more than 2%
of full scale. All computing functions may be
operated singly or chained, if desired, to per­
form more multiple operations.

The model 6502 is priced at $758.00.­
Weston Instruments, 614 Frelinghuysen
Avenue, Newark, NJ 07114 .
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NEW PRODUCTS
continued f rom page 95

tion. No tuning or adjustments are necessary
with the fully automatic converter. Reception
for hundreds of miles is possible with the use
of an outside antenna.

A handy list of active nationwide UHF air­
craft channels is included, and the unit comes
complete with power cord , interconnect
cable, and full instructions .

The Scanverter CVR-1 is priced at $99.95,
plus $2.00 shipping.-Grove Enterprises,
Inc ., Brasstown, NC 28902.

MINI CARD CAGE, model CCK19S, is a
miniature card rack for STD bus microcompu­
ter systems. It occupies only .21 cubic feet,
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yet holds up to 10 STp bus cards; it can easily
be installed in desk-top consoles , video ter­
minals, printers, controllers, or other equip­
ment with limited space.

The rack accepts either mother boards
from Vector and other manufacturers, or card
edg e connectors with 28 /56 . .125-inch
spaced contacts. It is form-compatible with all
4.48- inch wide by 6 .5-inch long STD
micr ocomputer cards . It is shipped dis­
assemb led with all hardware and can be
assembled quickly. The captive screws in the
cage T-struts permit easy locating of the
mother board or discrete connectors. The
model CCK19S is priced at $39.50.-Vector
Electronic Co., Inc., 12460 Gladstone Ave.,
Sylmar, CA 91342 .

DMM, model 6502, features six versatile
computing functions not available on similarly
priced competitive instruments. A total of 14
pushbuttons, combined with a self-prompting
display, provides flexibility in the manipulat­
ing and recording of data. Two storage regist­
ers allow a display to be scaled by any slope
and offset. A single NULL key stores a display
as a "zero" value and automatically subtracts
that value from all subsequent measure­
ments.Two keys store any entered value as a
reference, and display future measurements
as a percent deviation from that value. High
and low limits can also be stored, and a LIMIT
key then allows the display of values within
those limits, or HI and LO annunciators if the
measured value is outside of the limits. A
START key initiates the continuous storage of
maximum and minimum values. A MIN key
similarly displays the minimum value . A RESET

key allows the instrument to return temporar-
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performers-

Model 310

$70 .00

1. Drop-resistant, ha nd- size V-O-M with high ­
impa ct ther mo pla sitc case .

2. 20.000 O hms per volt DC a nd 5,000 O hms per
volt AC; d iode overloa d prot ect ion with fuse d
Rx1 O hms ran ge.

3. Sing le ran ge switch; d irect reading AC Amp
ra nge to fa cilitate cla mp-on AC Ammete r
usage.

Conta ct your locoI Triplett Distributor or Factory.
Phone 419-358-5015. TWX 810-490-2400.

Trip lett performance . ­
a tough act to follow

'performers-

NEW

Model 3450
$150

1. AUDIBLE CONTINU ITY TONE plus actual
resistance reading with no range cha nge. Hi
and Low Power ohm s and sing le range switch.

2. OVERLOAD PROTECTION-Protected up to
1000 volts with spec ia l 2A / 250V fuse arrange­
ment ; no nuisan ce fuse blo ws in volt and ohm
ra nges.

3. BATTERY L1FE-500 hou r typical with 9V bat­
tery , disp lay has low battery ind ica tion with 8
ho urs battery life rema ining .

Contact your loca l Triplett Distributor or Factory.
Phon e 419-358-50 15, TWX 8 10-490·2400.

Triplett performance . .
a tough act to follow

100
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brushed-aluminum control panel and black­
vinyl cover. All controls are on the front panel;
coaxial connectors are SO-230, and porce­
lain feedthrough insulators are used for bal­
anced line and single-wire inputs.

laboratory-bench thermometers. It is de­
signed for situations in which temperature is a
critical concern, particularly in electronics de­
sign and manufacturing. The model 871'5
dual-channel capacity is practical and con­
venient, allowing the user to monitor inlet!
outlet temperatures, do wet-bulb/dry-bulb
measurements, and check other situations
where temperature differential is important.

The model 871 is supplied with a three­
foot, beaded-junction sensor, so that the user
may begin taking measurements at once; it is
the only thermometer sold with a sensor. A
broad selection of optional probes is avail­
able, and includes immersion, penetration,
surface, air/gas, and hypodermic types to
handle any application; custom and special­
purpose probes may also be obtained.
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The model 871 is priced at $225.00.­
Keithley Instruments, Inc., 28775 Aurora
Road, Cleveland, OH 44139. R-E

DIGITAL THERMOMETER,modeI 871, is an
improved second-generation instrument that
offers the versatility and performance of
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The model M110features a fuse-protected
OHM circuit, mirrored scale-diode-protected
movements, and easy-to-read three-color­
coded scale plate and front panel. Accuracy
specifications for the model M110 are: DC,
± 3% full-scale; resistance, ± 3% of scale
length; AC, ± 4% full-scale. Input impedance
is 30,000 ohms-per-volt DC; 15,000 ohms­
per-volt AC.

The model M110 is supplied with carrying
case, test leads, batteries, and instructions,
and is covered by a one-year warranty; the
suggested retail price is $44.95.-Unlversal
Enterprises, 14270 N.W. Science Park
Drive, Suite 101, Portland, Oregon 97229.

MULTITESTER , model M110, has 21
ranges, designed for servicing electronic
equipment, gas appliances, heating, air­
conditioning, and refrigeration equipment.
The ranges are specifically chosen to place
most measurements near mid-scale. For ex­
ample: mid-scale on the low-ohm range, 5
ohms, facilitates testing motor windings, re­
lay, and contactor coils.
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The model PT-407is priced at $149.95.­
Palomar Engineers, PO Box 455, 1924-F
W. Mission Road, Escondido, CA 92025.
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IO(mA)

But the values for Rc;and Rx cannot be
selected at random because of the pres­
ence of the leakage current. Ic;ss . If !lVGS

is the allowable bias voltage variation in
the design. !lID is the allowable drain

the sum of the voltages across Rs and R[)
should be several volts less than VDD if
the transistor is to operate in the pinch-off
region . Hence (R, + RD)l[) must be less
than VDD' The value of RD is usually
determined by other circuit requirements,
so that limits the value of Rs . Once the
maximum value for Rs has been de­
termined, the value of Vc; is found from :

_ - -L-----l.------ +

(17)
- - ( _ IVGsl )
ID = loss 1

IVp l

gm

FIG. 9-:THESE CURVESare extremely useful when designing MOSFETbias circuits. The curves for
the device you are designing for can be found on that device 's specification sheet.

We obviously want to make Rs as large
as possible to improve stability, but there
are some limitations . Voltages are de­
veloped across Rs and Ro due to the pres­
ence of 10 ' When 10 is at its maximum ,

Absolute values of VGS and Vp are used
so that polarities can be ignored.

Now that we have determined 10. we
can turn our attention to establishing a
relationship between Rs and VG , the
voltage between the gate and ground. It
is:

continued from page 62

ANALOG DESIGN

veloped across RG from that developed
across Rs . If it is desirabl e to make Rs
very large , all you need do to compensate
for the voltage, VRS, that is developed
across it, is to either increase RG or reduce
Rx. The larger voltage now developed
across RG , subtracted from the increased
voltage developed across Rs due to its
increased value, establishes a reasonable
negative bias voltage.

Before calculating the values of Rx and
RG , we should know what values of 10
and Rs are desireable. That can readily be
done by averaging values that are found
on the JFET's specification sheet.

First determine the average pinch-off
voltage, Vp . It is midway between the
maximum and minimum pinch -off
voltages specified for the device .

In a similar fashion , calculate the aver­
age loss, loss, the drain current when
VGS = O.

Finally, choose a reasonable value for
~verage gate-to-source bias voltage,
VGS . It frequently is equal to about 0.4 x
Vp .

All those factors are then substituted
into the following equation to determine
the average quiescent drain current , 10 :

Sylvania ECG
Replacement
Semiconductors
and Components
Full line in stock.
The best quality
semiconductor.

VERY POPULAR

REMEMBER!
Sylvania

Tubes
70 % + 10%

OFF
LIST

lI100rnU'iJ(lJlI1rn: The Source for Quality at Low Cost
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

$1 2 95 ea. $1500 ea. $1699 ea.
RG.59/U 75 OHM Bare copper • 1} F·S9 Connector

conductor withSeparateFerrule
Co-Axial Cable \ 1~/100 lot
C

Braided bare 1-------'-' ---::-....:..:..::.:....:..::~:,:..-- I
0feper Braided copper shield ~ Matc~k'J:'3'~~ormer

Sh eld ~iiiiiiiiiiii;l.lL?"" MT·1 59¢ ea. $44°°/100
WhiteorBlack - I
$4450/100 0 ft . Foam polyethylene ~ 2 Way - 75 Ohm Coupler 2 SC1172B 80 MFD x 450 Volts 99

dielectric ~ MT·2 $1 48ea. $8900/100 $1 99 100 MFD X 450 Volts 1.09

moornUUQJmrn
ELECTRONICS
770 Amsterdam Ave., New York , NY 10025

~ Also ask fo r Free 100 Page Catalog .....

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•

MASTERCARD· VISA • EI

SILICON RECTIFIER 2.5Amp/1000 PIV CHEATER CORDS REPLACEMENT RODS G.E. OM.3QO
100/59'5 SL.100 - Polarized CClip ..w-_-----

1 :...---=-__---==-__ 1Price: 39c 24620 r
GLOBAR DISC · 120 OhmsC~ ~ .... $1 49

107191 RCA 99,~ ~~ 4SeclionlAR·4 ese
StandardCClip 5 SectionLAR-5 sse PANASONIC OM·500

Price: 39c 24623 6 Section lAR·6 9ge l:>l:------
~~ 7SectionlAR·7 sse 5159

SOLDER (60/40 Rosin Core)

I
1 lb. ..062 dia.

- (regular size)

$799 SOL·1
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current variation. ~IGSS is the amo unt the
leakage gate current cha nges over the op­
erating temperature range, and Rs is the
value of the source resistor, the parallel
equivalent resistance, Rp , of RG and Rx
can be no larger than :

Once you ' ve calc ulated Rp , you can find
RG and Rx from:

(21)

For a specific VDS , ca lculating the va l­
ues for the circuit show n in Fig . 8-a is
relatively easy if you follow these steps .

I . Determine the gm required for the
circuit being designed .

2. Extend a line from that point on the
vertica l (gm) axis of the plot of gm vs. ID
found in the device ' s spec ification sheet
to the curve itself. Drop a vertical line
from the intersection point to the II) axis .
Where that line crosses the ID axis is the
desired value of ID.

3. Following a procedure similar to
the one in the last step, use the value of ID
to find the desired value of VGSfrom the
plot of ID vs . VGS found in the device ' s

spec ificat ion sheet. Once that is done, the
values of ID, VGS , and VDS are know n.

4. Calc ulate Rs. For the circ uit show n
in Fig. 8-a, it is eq ual to VGs/I D•

5. As the voltage across RD must be
equa l to loRo , V DD must be equal to IDRD
+ Vos ·

The design procedure is somew hat
more com plex when working on the bias
network for the circuit show n in Fig . 8-b .
Here, the bias voltage is the sum of the
voltage across Rs , as j ust determined, and
the voltage across RG. If the voltage
across RG is to be positive with respect to
ground . the voltage across the resistor can

continued on page J10
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TO ORDER BY MAIL
You may use the order form below if you wish, but
you don't need to . Ju st sent your check or mone y
order (payab le to Cambri dg e Learn ing Inc.) to t he
address below . If you don 't use the order form make
sure you enc lose your addr ess and you speci fy which
Courses you are order ing .

Mass. Residents and 5% sales tax. We pay all
surface shipping cost s .

Company Purch ase Orders also accepted .

PHONE ORDERS · FREE

To order by phone, ca ll (61n 664·3657 with your
credit card info rmation. It wo n't co st you a dime,
because we' ll deduct th e cost of the call f rom th e
price of the Courses you orde r.

--Design of Dig ital Systems is written in the same
Questi on and answer style as Digital Computer Logic
& Electron ics but mo ves at a much fas ter pace and
goes into th e subject in fa r greate r dept h. Ideall y
suited to sc ient ists or eng inee rs who want to know
more about d ig ita l elec tro nic s $19.95

··Dig ita l Compute r Logic & Electr on ics is desig ned
as an intro duction to digital elect ronics and is writte n
at a pace that suits the raw begi nner. No math ·
ematical know ledge is assumed ot her th an simp le
arit hmetic and no electronic knowledge is expected
at all. $14.95

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

CAMBRIDGE LEARNING Inc.

Enc losed is check/money orde r for total $ _

(payable to Cambridge Learn in g Inc .) Mass . Residents add 5% Sales Tax.

NAME . , , " .. , , ., . . , .. , , ., . . , .
ADDRESS, . . , " " " . . , , " , , ,
CITY I STATE I ZiP - , , , "" ,. , ..

TO: Cambridge Learning Inc " 1 Judit h Drive, North Reading , MA 01664

Please send me

__SUPERKITS $39.95 $ _

_ _ sets of Design of Digital Systems $19.95 $ _

_ _ sets of Digital Comp uter Log ic & Elect ronics $14.95 $ _(617) _ ·3657

• Order free by phone
• Mast ercar d I VISA
• No ship pi ng charges .
• Money-back guarantee
• Tax dedu ct ibl e

CAMBRIDGE
LEARNING Inc.
1 Judith Drive
North Reading.
U,o,Ol864
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SUPERKIT

[i;,~i ~~ii~:::~~~$~~T~LR
.. Digital ElectronocKit

;, smt~efor btgi_s Suitable for Beginners
Learn the wonders of digital electronics and see how
Quickly you are design ing your ow n circuits. The kit ALSO AVA ILAB LE
contains: We also have available 2 writte n Courses to compie-

Seven LS TIL integrated ci rcuits, breadboard, LED's, ment SUPERKIT - Dig ital Computer Logic & Elect ronics
and all t he OIL switc hes, resistors , capac ito rs and and Design of Digital Syst ems.
other components to build interest ing digital circuits;
plus a very cl ear and th orough ly tested instru ct ion
manual (also available seperate ly). All thi s come s in
a poc ket size plastic wall et for only $39.95. This
co urse is for t rue beginne rs:

- Needs no so lderi ng iron .

- Asks pl enty of Quest ions , but never leaves
you stuck for an answ er.

. Teach es you about fau lt -find ing improvisa ­
ti on and sub-sys tem che cking .

- The only extr a you need is a 4.5 volt battery
or a stablillzed 5 volt suppl y.

Using the same breadboard you may construc t li terall y
mi lli ons of different ci rcu its .

Thi s course teaches Booi ean logi c, gati ng, R-S and J-K
f1ipfl ops, shift registers, ripple co unters and half
adders.

Look out for our supplementa ry kits whi ch will demon­
strate advanced arithmeti c ci rcuits, opto-e lec tronics,
7-segment displays etc .

NO RISK GUARANTEE
There's abso lutely no ris k to you. If you're not
complete ly sat isf ied wit h yo ur Cours es, simply ret urn
them in good condi ti on to Cli wi thi n 30 days. We'll
send you a full refund .

AIR MA IL
The pri ces sho wn inc lud e surfac e mail posta ge any­
where in the World . For Air-Ma il shi pment please
write for add it ional cost , spe cif ying Cou rses you
will order.

(22)

Biasing MOSFET's
MOSFET gates are insulated from their

substrates and channels . Beca use of that ,
the leakage current is muc h lower than the
IGss ofa JFET. Furthermore, this leakage
current remai ns constant regardless of the
MOSFET's tem perature.

Leakage curren t was <:. very important
factor in bipolar device designs because it
affec ted the output current. Collector cur­
rent increased rapi dly with leakage cur­
rent and temperature causing the tem­
perature and current to keep rising unti l
the tran sistor , in many instances, de­
stroyed itself. As for the MOSFET, that is
not a prob lem because the output current
here actually drop s as the tempera ture of
the transistor rises .

As for bias voltage, no gate current
other than leakage current flows regard­
less of the gate 's polarity with respect to
the so urce . Desp ite th at, n-channel
enhancement\de pletio n-type MOSFET's
are usually biased so that the gate is nega­
tive with respect to the source. But they
could . if desired, be biased so that the
gate is positive with respect to the source.
Enhancement-type devices, however ,
MUST be biased so that the gate is pos i­
tive with respect to the source.

The circuits we used to bias the JFET,
shown in Fig . 8 , ca n also be used for
biasi ng MOSFET's. There is one addi­
tio nal cons iderat io n , however. Some
MOSFET's have a lead from the sub­
strate. If that should be the case connec t
that lead to the source of the transistor.

Two curves. a plot of gm vs . ID and a
plot of ID vs . VGS, are useful when de­
signing MOSFET bias circuits; a typical
exa mple of each of those is show n in Fig.
9-a and FIg. 9-b , respect ively . Be aware
that those curves will , of course, vary
greatly among d iffe re n t . t y pe s o f
MOSFET's; the curves for the specific
device you are work ing with will be found
on the device's specification sheet.

Substituting that information into equa­
tion 19 , we can determ ine VG'

CIRCLE 24 ON FREE INFORMATION CARD 103
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SUBSCRIPTION TELEVISION EDUCA­
TION MANUAL includes detailed schema­
tics, theory. and practices: $14.95. MICRO­
WAVE TELEVISION EDUCATION MAN­
UAL:$16.25.Both manuals only $26.95. 15.7
KHz SINE WAVE ACTIVE FILTER KIT in­
cludes parts and instructions: $22.70. IN­
FORMATIVE CATALOG on all VIDEO
PRODUCTS, KITS, and MANUALS: $2.00
(R efun da b le) . Visa and MasterC ard
accepted. Add 5% shipping and handling.­
ABEX, P.O. Box 26601-RS, San Francisco,
CA 94126.
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LPI-60, New, simple to operate Lagle Pulse
Injector. Tests digitaIIC '$-TTL, CMOS, etc.
Generates six kinds of pulse modes, two
each in single pulse (0.5p.S/5J.Ls) , pulse train
(1OHZ/1OOHZ), and pulse burst (10 /100
pulses) , LPI-60 $54.95 plus $3.45 shipping
s handling. CHK, M/O. VISA & MIC (Calif add
tax). Send for free catalogue of other prod­
ucts.-MASCO ELECTRONICS P.O. BOX
45922, Los Angeles, Calif 90045.
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2300 MHz DOWNCONVERTER kit
for Amateur microwave reception . $37.95
pos tpaid. Includes NE 64535 high­
performance RF stages and highest quality
components for superior performance. Send
SASE for information filled catalog of other
converter kits, preamps, accessories and
parts. VISA and MASTERCARD accepted.
SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918
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AND
RESERVE

YOUR SPACE

CALL NOW

• 6 · rate $550 per each Insert ion .
• Reaches 220.500 reaoers.
• Fast reader service cycle .
• Short lead time for the placement of

ads .
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space.
Ask for Ar line Fishman. Limited num­
ber of pages available. Mail materia ls
to : min i-ADS. RADIO-ELECTRONICS.
200 Park Ave. South . New York. NY
10003.

THE MS-15 Power Amplifier can be wired
for either monoral or stereo. When hooked up
to a Walkman AM-FM radio or any similar
type of radio it will become a power-full Hi
fidelity music system for the home, auto, van,
or boat. It also makes a great P.A. system for
schools, church or for out door use. $19.50
check or money order. Satisfaction guaran­
teed.-SPECTRUM PRODUCTS, P.O. BOX
8011, FOUNTAIN VALLEY, CALIF. 92708.
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EQUIPMENT REPORTS
continued fro m page 34

The DR44-6 has a suggested retail price
of $2125.00.

DP4044 preselector
Enclose d in a matching 19-inch rack­

(/) panel metal enclosure, the DP4044 Pre­
~ selector features two-stage tuning accom­
o plished by a concentric -control variable
~ ca paci tor (dua l section, 365 -pF-per­
ui section).
uJ All RF coils are fully shielded. A 4­
o gang rotary switch selects the reactive
~ components for each band within the 0- to
a: 30-MHz range of the unit.

104

Both the input and output impedances
of the DP4044 are 50 ohms . The DP4044
is not de si gn ed to mat ch ot her im­
pedances and may display insertio n loss if
the line impedance deviates from the
nomin al value .

We measured the insertion loss of the
unit and it followed closely the spec ified
tabl e pro vid ed by the manu facturer ,
averaging 3 to 6 dB throughout the short­
wave range. Th e loss becom es pro ­
gressively greater at lower frequen cies.

Th e RF se lect ivity is very sharp.
requiring slight peaking every time the
receiver is tuned more than a few percent
past the peak position . The tuning range is
continuous from 150 kHz thro ugh 30
MHz; the 0-150 kHz position is an un­
tuned low-pass filter.

We found the DP4044 to be quite
effective in isolating discrete frequencies
throu ghout its tuni ng range , although
attention must be given to proper im­
pedance-matching to avoid insertion los­
ses. Users must remember that this is a
preselect or and no t an impeda nce ­
matching antenna tuner .

As with all other passive preselectors ,
the user must not expect an increase in
signal strength-only isolation of the fre­
quency of interest. For that application.
the DP4044 works well. The DP4044 has
a suggested retail price of $235.00.

The DS111 speaker
A companion matching speaker is also

available: it includes several switch­
selectable filtering combin ations.
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ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus . machines, monitors, scopes , etc .
Color, b&w, 20mm , foreign or domestic.
3x6 ft. space required . Profits ??? Average
CRT rebuilding cost - $5. Sell for $100 =
$95 profit : x 5 CRT's = $475 daily : x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world . Write
or call:

CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
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DM25 DIGITAL MUL TIMETER, compact
3%-digit multimeter with basic accuracy of
±0.2% of f.s. Measures DC volts, O.lV to
l ,OOOV; DC current 0.1mA to 200mA; AC
volts from 1V to 600V; resistance 1 ohm to 2
megohms. Features overload protection all
ranges, fuse-protected current and resist­
ance ranges, automatic zeroing and polarity,
over-range and low-battery indication. Com­
plete with test leads and carrying case, only
$69.95. UNIVERSAL ENTERPRISES, INC.,
- 14270 N.W. Science Park Drive, Portland,
Oregon 97229, (503) 644-8723, Telex 15­
1240 UEIPTLD PTL.
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It is housed in a lOY2-inch wide x
5-inch high x 6 Y2-inch deep black and
aluminum cabinet cont aining a 3 inch x
5 inch oval speaker. The DSIII audio­
processing speaker accessory features
two front -panel co ntrols: and on/off
switch (switched off, the unit is simply
disconnected ; no external speaker jack is
provided) and a rotary control with posi­
tions labeled LOUDNESS/ FLAT/ SSB/CW/HI

PASS/L O PASS .

The speaker sys tem is pass ive , de­
signed around a tapped toroidal inductor
that is used in combination with a series of
four electrolytic capacitors . Because of
the size of the windings on the toroid,
very little insertion loss was noted .

In the LOUDNESS position , the bass and
treble frequencies are passed , while mid-

NEW UNGAR SYSTEM 9100...gives you a
lower cost alternative for many applications
requiring operator adjustable temperature
control! 0.053 New, THERMO-DURIC
10eater element· Non-magnetic tempera­
ture control • Grounded • Interchangeable
tips • Operator-adjustable 400°F-800 °F
Micro-handle, cool operation • U.L. Listed.
Suggested Resale $91.00. See your Ungar
distributor or contact Ungar Division of
Eldon Industries, Inc., P.O. Box 6005,
Compton, CA 90220, (213)774-5950,
(800)421-1538.
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Amateur Microwave Systems-M-21 Sys­
tem: (left) 55 db gain, 36" parabolic antenna,
microwave downconverter , aluminum die­
cast case. $179.95 (rsqular $199.95). T-1
System: (right) over35 db gain, 22" parabolic
antenna, microwavedoWnconverterin probe.
$129.95 (regular$144.95) Send for free cata­
log. Dealer inquiries invited. SRS, PO Box
50, East Detroit, MI 48021 (313) 791-5551.
Visa and Mastercharge accepted.
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range frequen cies are attenu ated . In the
FLAT position, the internal speaker is con­
nected directly to the audio -input ter­
minals (a pair of spring-loaded push ter­
minals on the rear apron).

The SSB position attenuates both bass
and treble frequencies while passing the
midrange frequencies. In the cw position ,
a narrow midrange (800 Hz) is passed ,
while bass and treble are rolled off more
steeply than the SS B position.

The HI PASS and LO PASS positions pro­
vide bass and treble roll-off respectively .

The DSIII is cert ainl y useful. es­
peciall y when used with a receiver ' s
selectivity controls, but that is no sub­
stitute for good IF selectivity in a receiv­
er . The DSIII has a suggested retail price
of $85.00 R-E

STOP
••" ••c. ...... .tIIIIIIb."=. r.:-' ~. ~~

.~. c••t,.' .._"' _1"" .'_Iff_...
(jf)PY «.IJilll))
Makeprofessional quality duplicatesof your
favorite (VHS, BETA) tapes with this state­
of-the-art controler. Includes:stabilizer: de­
feats rolling enhancer: preserves picture de­
tail at slow speed RF converter: simplifies
real time viewing distribution amp: drive 3
VCR's easy to build kit lowest price $133.00
206-693-3834 M/C, Visa order now save
10%.-Video Control Inc., 3314 H Street,
Vancouver, WA. 98663. USA

CIRCLE 60 ON FREE INFORMATION CARD

Still the best GRAPHIC EQUALIZER kit
' See Radio-Electronics 5n8 cover story
' 12 bands/channel - * .02% distortion ­
' 92dB SIN ratio - ' Solid walnut ends ­
' Kit only $100 postpaid via UPS

VISA, M/C add shipping . $1 handling (303) 667-1662

Symmetric Sound Systems, 912D Knob­
cone, Loveland, CO 80537. Free catalog.
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"YHE FUTUI\£ Of

TliI~ COMPUTfR"

" My computer tells me that there is no
futur e in artificial intelligence.' ,
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NEW LIT
For more deta iIs use free information ca rd insi de back cover.

COMPUTER BOOKS CATALOG is 28
pages in color, and is an up-to-date reference
guide to all current editions of the wide range
of books and software published by SYBEX.

Starting with books of genera l inte rest
(Your First Computer, etc.) such areas as
CP/M, Hardware, Pascal, Programs for Sci­
entists and Engineers, 6502, Z80 and Z8000,
and word processing are covered.

Aspecial feature of the catalog is a listing of
the nine languages that SYBEX books are
translated into, and information on how to find
foreign-language editions.The catalog is free
upon request.-SYBEX, 2344 Sixth Street,
Berkeley, CA 94710.
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DC POWER-SUPPLY CATALOG is 36
pages and lists more than 250 different pow­
er-supply products that cover a range of 10 to
1,000 watts, 3 to 320 volts DC, and current
ratings from 35 milliamps to 200 amps. A
wide variety of open-frame, covered, and en-

capsulated power supplies used for nearly all
electronics and electrical applications, such
as microprocessors, computer peripherals,
memories, terminals, mini-computers, and
communications and general electronics ap­
pl ications. Sw itchers, linears , and un­
regulated circuits are also included in the line.
The information incl udes specifications,
weights, sizes, photos, dimensions drawings,
prices, and electronic/electrical parameters.
The catalog is free on request.- Standard
Power, Inc., 1400 So. Village Way, PO Box
15547, Santa Ana, CA 92705.
CIRCLE 142 ON FREE INFORMATION CARD

SOLDER CATALOG is eight pages in
color, published by Multicore Solders, and
illustrates their complete line of products:
wire core solders ; soldering flu xes; bar
solder; cleaning solvents ; special-purpose
chemicals; PC-board fabricating materials;
desoldering wicks; solder creams; preforms
and tapes; solder resists, and Xerxin-the

new cost-effective chemical system that eli­
minates the need to clean PC boards. Free
upon request.-Multlcore Solders, Can­
tiague Rock Road, Westbury, NY 11590.
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MAIL-ORDER CATALOG is a fully illus­
trated, 104-page catalog, with many photo­
graphs in color. It offers more than 400 state­
of-the-art electronics and mechanical kits for
the home, hobby, or business. Products de­
scribed relate to computers, energy-saving
devices , satellite Earth-station technology ,
amateur radio equipment, hi-fi-stereo com­
ponents , color TV's , marine and aviation
gea r, radio -co ntro l monito ring, test in­
struments, tools, video recording, solar pow­
er, and many more. In addition, over 30 self­
instruction courses in electronics, computers ,
and programming are offered. The catalog is
available, free, from Heath Company, Dept.
350-435, Benton Harbor, MI 49022. R-E
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1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 TWX 910-595-1565

• 300 Oh m to 75 Ohm Adap ter
• 750 Ohm to 300 Ohm Adapt er
• 60 Feet Coax Cabl e with Conn ectors
• 3 Feet Coax Cab le with Connectors

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ I

any
$295.00

"HAVE YOU KISSED YOUR COMPUTER LATELY"

Components Express, Inc.

, . CON TRAST
2. POWER·BRIGHT
3. V·HOLD
• H·HOLD

VISION-80©80x24 Video
SUPERBU~\

16K RAM EXPANSION CARD III. , Display Card $269
For Your APPLEa> Vista Computer Company's new Vis ion-80 board is a

LANGUAGE TRANSPARENT sophisticated yet easy to use video display card for
ALL NINE R MS ~STAL9D! the Apple' computer.

79 9ERMS OF SALE: Cash, checks, credit cards, C.O.D. Calif. residents add 6% sales tax .

VIDEO 100
12"BTOc k &White

MONITOR

$8950
byAMDEK

Fourth Dimension Systems
FLOPPY DISK DRIVE
FORAPPL~ COMP.

he un it featu res a t rack
uw... r" . zero micro-switch and

~~~~~~~~~ read/write electronics
DOS 3.2.1., DOS 3. 3 ,
PASCAL or CP/M.

$34995
DISKE ES

51/4" BULK"O EM"PACK
FOR YOUR
APPLE $149....__iiiiiii..._~ _

Box of 100 •
--~~_.........--..
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13.32S"x 4.2"x
.062" overall

• Punched universal I/O connector
mounting bracket, card guide
layout sheets, instructions
included

• Accept any width DIP ICs
• .043" dia . drilled holes on 0.'"

grid
4613 3-hole-Pads & Bus Board
for soldering or wire wrapping.
Plated thru holes. $59.00

3690-22 -5.7" H x 3.2"W
extender card with attached
connector & mounting bracket,
labe led test points $22.35

CHARGE TO VISAORMC TOLL- FREE
1-800-654-8657 9AMto5 PM CST MO/H HI

DIRECT INQUIRIES TO;

IDiAElectronics, Inc.
1020W. Wilshire . Ok la ho m a Cit y, OK 73116 · (<405)843·9626

r-----------------------~• 0 Rush my Vocal ZapperKit , 524 .95 plus 53 postage •
• & handlin9 enclosed . •
• OSend assembled Vocal Zapper ,539.95 plus 5 3 post -,
• age enclosed . 0 Send Free Cataloq I
IM~ I
I I
I address •

• •I cit y state __ ZIp •

I PAIA Electr oOlcs ,d ept.9R.1020 W.Wil shi re, Okla . Ci ty, OK 73116 I

---------------------~--_.CIRCLE 55 ON FREE INFORMATION CARD

• Fit any slot in IBM
Personal Computer

• 3'/62 gold plated
contacts on .J " ctrs.

• Tinned buses terminate
to edge contacts per
I BM standard

4613-1 -bare board with Peri­
pheral Buses for unlimited
component placement $37 .00

4613-2 -Wire Wrapping
Bus Board with full
power & ground plane.
Plated thru holes $59.00

* 1BM Reg. T.M. of I nternational Business Machines Corporation
Pr ices subject to change without notice

tlfi1ijf&1ei!f!!?E{?LO»lljJtlIUJ 1\+)\ ~e~~r~~d~~o3n:t V

86827 W phone (213) 365·9661
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VECTOR PROTOTYPING PLUGBORDS

FOR IBM* PERSONAL COMPUTER
~/

continued fr om page 70

CASSETTE RECORDERS

Normal tape movement, no audio
A Sanyo M 1000 casse tte recorder ran

nicely, but had no audio output. Rotating
the volume control back and forth did not
generate any sound from the speaker. A
I-kHz signal was injected at the volume
control, but there was still no sound . Even
when the signal was injected at pin 9 of
the audio-amplifier IC nothing happened .
An electrolytic coupling-capacitor was
soldered to pin 13 of the IC and connected
to an external speaker, but there was still
no output.

Although the voltages at the IC were
near normal , the IC was determined to be
defective . Another LA4100 power-IC
was installed and that solved the no-sound
problem.

In summary , troubleshooting portable
cassette-recorder/players is no different
from working on other cassette player s.
You may find the components a little
more compact and closer together but­
then again-you may find fewer com­
ponents to worry about . In fact , working
with portable units can prove to be a
pleasant diversion . R-E

You've turned a good idea into a piece of equipment­
now you need a good enclosure. Here's how PacTec
can help yo u with our versatile enclosures:
• Attractiveyet inexpensive.• Durable ABS construction.
• Many sizes, colors, accessories. • Bu ilt in
bosses and slots speed component
mounting.• Available off-the-shelf
from single unit to production
quantities. See them at your
PacTee Distributor. And ask
him for your free catalog.

PAC TEC~orp.
subsidiary of La France Corp.
Enterprise and Executi ve Aven ues
Philadelphia , PA 19153 (215) 365-8400
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A en losure as
good asyour idea.

INTERNATIONAL FM-2400CH

FREQU CY METER
FOR MOBILE

TRA TIERS/RECBVERS
Portable' Solid State' Rechargeable Batteries

The FM-2400CH provides an accurate fre­
quency standard for adjustment of mobile
transmitters and receivers at predetermined
frequencies.
The FM-2400CH with its extended range cov­
ers 25 to 1000 MHz.
The frequencies can be those of the radio fre­
quency channels of operation and/or the inter­
mediate frequencies of the receiver between 5
MHz and 40MHz.
Frequency stability: :t .0005% from + 50° to
+ 104°F.
Frequency stability with buill-in thermometer
and temperature corrected charts: :t .00025%
from +25° to +125° (.000125% special 450
MHz crystals available).
• Tests Predetermined Frequencies 25 to

1000 MHz
• Pin Diode Attenuator for Full Range Cover-

age as Signal Generator
• Measures FM D...:e...;.v,..:la;,.:,tl...;.o_n _

FM-2400CH (meter only) $690.49
RF crystals (with temp.
correction) $28.89ea.
RFcrystals (less temp. :
correction) $21 .92ea.
IFcrystals catalog prlca

Write for catalog

IHTERNAnoNAL CRYSTAL MFG. co..INC.
10 North Lee OIdahomaCity. Okla. 73102

CIRCLE 49 ON FREE INFORMATION CARD



• Resistance checks

Instantaneous VARI -PITCH speeds:

ARE YOU TIRED
of being

"only a serviceman"
or

"just a technician"?
THE LEITERS "CET

AFTER YOUR NAME SPELLS

"PRIDE"
!!!!!!!!!!!!!!!!!It

Add ress _

Electronic Specialists. Inc.
171 South Main Stteet. Net ic« , MA .01760

Tech nical & Non·BOO· 1·617·655,1532 •

Name _

Send to: NESDA/ISCET
2708 W. Berry St.

Fort Worth, TX 76109
(817) 921-9101

Ci tv St._Zip__

WARNING!
Electric Power
Pollution,
Spikes,
Interference
& lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi-FI, Lasers,
Spectrometers are often damaged or dis­
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes,Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral SpikeJ
Lightning Suppressor. 125V, 15A, 1875W
Total, 1 KW per socket.

IS0-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protection $69.95

IS0-3 SUPER-ISOLATOR. 3 DUAL Iso­
lated Sockets; Suppressor; Com-
mercial Protection $104.95

IS0-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora­
tory Grade Protection . . .. $181.95

Masler·Charge, Visa, American Express

TOLL FREEORDER DESK HI()().2254876
(eXcept At<, HI,MA,PR & canada)

SATISFACTION GUARANTEED'

ATTENTION
TECHNICIANS

TRYIT . • '
Take pride in •
your profe~sion­
Decide to be a CET
---- -- -- - -- - - - - - - -- - -- ~ - - -

COMPUTER CORNER

continued from page 82

suddenly switch to column A, row 3 if
you need to access that information?

Can data be stored separately from the
.model? For instance, do you have to ac­
cess the model itself in order to check the
contents of row 5 (say that's for August) ,
or can you access a separate file that will
indicate the August sales?

Is there backup capability during the
model-construction process? If a power
failure or operator error occurs, will the
entire model be lost, or is it backed up as it
is created, so that only a small part of the
work will have to be repeated?

Several computational features can
make significant differences in the
flexibility of your system. Are boolean­
algebra functions (AND, OR, NOR, etc.)
available for problems involving logic?
Does the program allow for net-present­
value computations that are often neces­
sary in financia l projec tions? For
engineering and statistical projects, are
roots and exponential functions avail­
able? Can the program compute per­
centages of increase; for instance, can it
be determined that column A (sales for
summer months), was 45% down from
column B (October-December sales)?

All those features-and more-ean be
found among the various packages. You
should investigate all the features offered
by a package before committing yourself
to it.

Where do you begin your search? The
tried-and-true VisiCalc (VisiCorp, 2895
Zander Rd., San Jose, CA 95134) is a
good place to start. Originally available
just for the Apple II, the program is now
available for the Atari 800, the IBM Per­
sonal Computer, the TRS-80 , and Hew­
lett-Packard and Commodore systems .

If you are using CP/M, your choices
include T/MarkerlI (Lifeboat Associ­
ates, 1651 Third Ave., New York, NY
10028) (see Fig. 1), Microplan (Chang
Labs, 10228 N. Stelling Rd., Cupertino,
CA 95014), MagiCa lc (Peachtree Soft­
ware, 3 Corporate Square, #700, Atlan­
ta, GA 30329), Supertlalc (Sorcim, 405
Aldo Ave., Santa Clara, CA 95050),
Multiplan (Microsoft, 10700 'Northrup
Way, Bellevue, WA 98004), and Calc ­
Star (MicroPro, 12994th St., San Rafael,
CA 94901).

Phase One Systems (7700 Edgewater
Dr., Oakland, CA 94621) produces Mas­
terplan, a spreadsheet program to run un­
der the OASIS operating system.

The business-software market has its
share of programs for general ledger ,
accounts payab le/receivable, and
payroll . But financial-planning programs
are in a class by themselves , providing a
practical, time -saving service for the
business environment. R-E

THE HICKOK ELECTRICAL INSTRUM ENT CO.
10514 Dupont Avenue· Cleveland, Ohio 44108
[216) 541-8060

.5n sec pulse detection

LISTEN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Trial.

• Digital logic troubleshooting

LO G 1-T R A K replaces the best
100MHz logic probes and offers :

• Eyes on the probe tip, HI/LO
indication

• Voltage tracing

• Troubleshooting in hard-to­
reach locations

Hickok's MX333 with

VARI-PITCH® and LOGI-TRAK®

Electronic Troubleshooting

• Instant identification of margi­
nal states and fault conditions

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

.100MHz response

• Tuning type adjustments

WINNER
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design not only from the
beginnings of micro­
groove technology but
well into the future ofthe
LPd isc:'- FMGuide
(Canada), June, 1982
". . . It may be safe to say
that th is cartridge's excel­
lent tracking ability is
NUMBER ONE in the
world. Provides exquisite
and elaborate sound f-«
Swing Journal (Japan),
May, 1982

Find out why the critics
are so excited: Send for
free foct-f lied brochure
AL694A. ®

and a quarter seconds long. The IC is
connected, via diode D2, to the most­
significant-bit on the data bus.

When power is first turned on, the out­
put pulse insures that there is some num­
ber greater than zero on the bus. Without
that half-monostable and the "Mickey
Mouse Logic" (M2L) using D2, all zeros
might appear and the Heart-a-M arie
would try to divide by zero. If that hap­
pened , the batteries would give out before
the answer showed up in the display.

The 12-volt power supply is made up of
eight"AA" cells connected in series, Its
output is fed to a standard 7805 regulator
used in a slightly non-standard way. Be-

continued on page 113

". . . (The Vl5 Type V)
is definitely the FINEST
pickup Shure has ever
made, which makes it
one of the finest ever
made, period "- High
Fidelity, July, 1982

".. . In a world of
oudiophl lediscs with
demanding tracking
requirements, the Shure
V15 Type V KEEPS AHEAD
of the ti rnes" -
Rich Warren, Chicago
Sun-Times, June 4,1982

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

"Our tests show that the
Shure V15 Type V not
only lives up to the
cia ims made for it, but in
virtually every respect
OUTPERFORMS the best
cartridges we have pre­
viously tested.. .. It is hard
to imagine how the V15
Type V could be
improved significantly.
It offers the MOST PER­
FORMANCE in the most
areas, plus the most con­
venience and safety in
installation and opera­
tion :' - Julian Hirsch,
Stereo Review, June, 1982

you cannot divide by zero, When the
Heart-a-Matic is first turned on, there is
no guarantee as to what data will be
present on the data bus. The 4508 that
controls the bus at power-up will come up
with data that seems to vary with the
particular IC used. In a nutshell , there is
no guarantee that there won't be all zeros
on the data bus when the power is first
supplied . The problem is resolved by
IC22-e . It is configured as a half­
monostable that outputs a pulse about one

HEART RATE MONITOR

Shure Brothers lnc., 222 Hartrey Avenue, Evanston, IL60204

CIRCLE 104 ON FREE INFORMATION CARD

continued f rom page 48

e

General Communication
Industry

• MarineVHF
Scanners

• Amateur Bands
CB Standard
CB Special

• Microprocessor
Call or Write

JAN CRYSTALS
P.o. Box 06017
Ft. Mye,s, Fl . 33906-6017
All Phones (813) 936 - 2397

Earn Your

DEGREE
No commuting to class . Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S .E.T. degree, and
then your B.S.E.T. These degrees are ac­
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.
Grantham College of Engineering

2500 So. LaCienega Blvd.
Los Angeles, California 90034
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HOME
STUDY

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through



CIRCLE 52 ON FREE INFORMATION CARD

$89
$115
$145
$390
$547
$562

HP-l1C NEW call us
HP-12C NEW call us
HP-41C Mem Module . .26.00
HP-67 295 00
HP-97 . 57000
Quad Ram call us
Applicalion Pac call us
HPI83 1470.00
HPI125 Computer .. callus

INTREPID .. , . . . . $27400
CtASSIC 12 ., . . . .. 164.00

12x 16
16 x2Q
20x20
18 x24
18 x32
20 x:i0

$23 26 x40
$32 26 x55
$36 30 x60
$38 50 x 100
$50 60x120
~5O 50 x 150

Before Midnight Oct. 17

Firestone Tarp Mfg, will send any of the
above truck size tarpaulins to any reader of
this publication who reads and responds to
this test before midnight Oct. 17. Each tar­
paulin Lot (#Z-18, PVC) is constructed of
high density fabric (with virgin grade in­
gredient, supplied by Gulf Oil Co" Dow
Chemical Co.i'and Union Oil Co.) with nylon
reinforced rope hems, double lock stitched
hems, electronically welded seams, 100%
water proof, #4 (W' dia.) metal grommets
set on 3 ft. centers with reinforced triangular
corner patches and are recommended for
all heavy duty use, and all bulk or pallet
riding materials, and will be accompanied
with a LIFETIME guarantee that it rnustper­
form 100% or it will be replaced free, Add $7
handling & crating for each tarp ordered,
Firestone Tarp Mfg. pays all shipping ,
Should you wish to return your tarpaulins
you may do so for a fullrefund. Any letter
postmarked later than Oct. 17, will be re­
turned: LIMIT: Fifty (50) tarps per address,
no exce pt ions, Send appropriate sum
together with your name & address to: Tarp
Test Dept. #496FA, Firestone Tarp M~.,
Inc., 6314 Santa Moni9a Blvd" L.A., C .,
90038, or for fastest service from any part of
the country call COiled, before midnight 7
days a week (213) 462-1914 (Ask Operator
for) TARP TEST #496FA, have credit card
ready,

SCM 2200 $284 00
SCM 2500 29400

HP/37E .72.00
HP-33C 8500
HP-34C 115.00
HP-38C 114.99
HP-41C Prog 18000
HP-41CV 234.00
HP-41C Printer 285.00
HP-41C CRD RDR.. 169.00
HP/85 1990.DO

HEWLETT-PACKARD

natiN'J, 9"c.
519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144

SCM TYPEWRITER SPECIALS

GIANT
t1EAVY DUTY

TRUCK TARPAULINS

COMPUTERS

All un its shipped in orig inal carto ns with accessor ies
according to manufacturer's specification. Send
money orders, persona l check 2 weeks to clear. In
Il lino is add 6% sales tax. Add $6.95 mini mum ship­
ping & handling charges per unit. We ship UPS.
Subjec t to availability. Wrillen warranty for specific
prod ucts can be obta ined free upon request. Above
prices are for mail orde r and prepaid only. Prices and
spec ificat ions subject to change without notice. Send
mail orders ..

Texas Instruments

Comptete' Microprocessors line, peripherals & Terminals.
Visica lc 20000 SOROe 10 130 590,00
Microsoft l l80 . . .320.00 TI-99/4A 279.00
IDS P~ ISM 80 , .call us Epson MX-80 call us
IDS Prism 132 call us ColorMonilor call us
Epson MX-l 00 call us T1-81O 139500
TI-745 144000 80 Column Board .. 245.00

Invest Anal . .s 42.00I TI-59 .$175.00
Accessories . .Call us TI-55 II . . .39.95
T1-58C . . . .80.00 Speak & Spell . . .49.95
PC100C . . .155.00 TI Programmer LCD . . 5495
T!BAil 39.00 . MBA . . .4995
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COMMUNICATlON~ CORNER

continued from page 78

continued from page 103

be found using equation 19. Com­
plications arise if that voltage must be
negative with respect to ground . Now the
upper terminal of Rx should no longer be
connected to + VDD, but is instead con­
nected to a negative supply . That supply
is called - V0 0 ' Equation 19 still ap­
plies , except that - V00 is substituted for
VDD . The values of Rx, Ro, and Rs are
still found as.outlined above for the JFET .

Transistor applications
From here on, we will concentrate on

designing practical circuits that use bipo­
lar and FET transistors. We will start with
small signal audio applications and con­
tinue our discussion detailing high fre­
quency circuits, feedback, and so on.
Regardless of what type of circu it you are
designing, you will need to apply the
material we' ve detailed over the past two
months if you are to be successful. ~-E

the volume level: The loud sounds are
clipped, while the soft sounds are allowed
to pass through unproces sed.

Clipping the audio waveform causes
distortion , and results in the generation of
odd-order harmonics . For example, if the
modulating signal is 1.5 IsH~, clipping
will produce substantial output at the third
harmonic of 4 .5 kl-lz and the fifth
harmonic of 7.5 kHz, which are outside
the upper narrow-band FMli'mit of3 kHz.
A low-pass filter consisting of R2/R3 and
C2/C3/C4 strips out everything above 3
kHz before the signal gets to the next
modulation amplifier.

The output from the amplifier is fed to a
potentiometer, R4 , which serves as a
" deviation" (modulation level) adjust­
ment , and then on to a varactor diode
that's connected to the master oscillator.
In that type of circuit it's necessary only
to adjust the deviation control until the
test equipment indicates the desired de­
viation.

Confusion sometimes sets in if a sepa­
rate clipping adjustment is provided .
Note that in the circuit shown, the clip­
ping level in relation to the microphone
signal is fixed; it's established by the pre­
amplifier's gain and by diode D1. You
will often find that there's a gain control
for the preamp, or a level adjustment be­
tween the preamp 's output and the clip­
per; either way , you can set the degree of
clipping for a specific level into the mic­
rophone, or tailor the clipp ing level to the
voice level of a specific user. Just remem­
ber that the transmitter's deviation-the
modulation of the RF signal-s-is set with a
single control. R·E

Yes, Please send me 10 Free LEOs, plus
you r brochures on additio nal products
available. I prefer 0 T-1 0 T-13/4,

NAME

ADDRESS

CITY ST ZIP__

Please Include $1.00 to help cover postage and
handling.

~\/~FREE
-..... -

I i L.E.D.s
uU A $2.00 VALUE

You can now receive ten prime T-13/4 or
T-1 red LEOs absolutely free. It is our way of
int rod uc ing you to the quality parts we of-

ree~~"~",_
Redmond, WA98052

Usefulness - Measure capacitors 10pF
- 5OOIlF~ leakage 1 nA or .005 C.V.,
whichever is greater. Accuracy - To 2%
depending on range. Dependabllity ­
Rugg ed ized con struct ion; 1 yr . warranty.
Versatility - In circuit measurement of
capacitance and lea kage. Output signal
proport ionate to measu rement. Portabll·
ity - 350 Hr . Battery Life.
' To 25,OOOIlF wit h exte rnal voltmeter

Send ch eck, address (NO P.O. BOX) plus $3.50
Hand ling. CT res. add 7¥.r% tax.

Phon e ord ers: (203) 423·7940
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NEW BOOKS
For more details use free information card inside back cover .

FREQUENCY SYNTHESIZERS THEORY AND DESIGN (Second
Editi on) by Vad lm Manassewltsch. John Wiley & Sons, Inc ., One
Wiley Drive, Somerset, NJ 08873 . 582 pp Including appendices
and Index; 6% x 9% Inches; hardcover; $36.00.

The original edition of Frequency Synthesize rs was the first book to
provide designers and users with a comprehensive treatment of the
basic principles of synthesizer design, and an understanding of the
problems often associated with it. This second edition is a significant
expansion and updating of that volume. As with the first edition, this
book recommends design procedu res, provides useful design tools,
and demonstrates the implementation of theory and circuit design with
numerous practical examples.

Definitions and comprehensive descriptions of important concepts,
such as phase noise and spur ious outputs, and techniques for their
analysis and measurement, are also provided. Detailed descr iptions
of some synthes izers are given to show the practical use of the design
techniques that are presented in the text.

New to this second edition are two approaches-eoherent direct
digital synthesis and fractional-N phase- locked loop-in the chapter
on frequency synthesis; updated test-equ ipment information; two new
state-of-the-art synthesizers illustrating the application of design prin­
ciples, and an entirely new chapter of troubleshootinq techniques.
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AMATEUR RADIO THEORY AND PRACTICE, by Robert L. Shrad­
er W6BNB. Gregg Division, McGraw-Hili Book Company, 1221
Avenue of the Americas, New York, NY 10020. 340 pp Including
appendices and Index; 7V. x 9V. Inches; softcover; $14.95.

For those who want to get an amateur-radio license, here is a
complete beginner's text that requires of the reader no previous
background in radio or electronics . It explains in simple terms all of the
basic theory that is needed to pass any and all of the amateur-radio
license examinations given by the Federal Communications Commis­
sion (FCC). This volume is also valuable for the licensed amateur as it
contains much information that the amateur needs to know in order to
operate a radio station and its equipment properly.

The first chapter discusses the scope of the Amateur Radio Service,
the five grades of amateur licenses available, and some of the in­
teresting phases of amateur radio that a license will allow one to enjoy.
Chapters 2 through 20 present the basic electrical, electronics, and
radio theory that should prepare the reader to pass any of the written
license tests. Chapter 21 is a "how to" that outlines how the reader can
learn to send and receive Morse code at the speed required for any of
the amateur licenses. Chapter 22 contains a nontechnical condensa­
tion of many of the important amateur-radio rules and regulations that
were not included in the earlier chapters.

Each chapter contains its main body of information plus a very

DISCOUNT TEST EQUIPMENT
LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

KEITHLEY B & K FLUKE

$269

4Yz Digit •
Full Func·
tions And
Ranges •
True RMS to
30 kHz •
0.05% DC
Accuracy

8062A

$229

3YzDigit .11
Functions •
0.1% DCAc·
curacy s

Safety
Designed
Test Leads

8024B
1479BP

$882.

Dual Trace 30 MHz Trig·
gered • 11.7nS RlseTlme
• 5mV/cm Vertical sen­
sitivlty • Probes. More

1405

$285

5 MHz 3" Scope.
10mVIDivision Vertical
Sensitivity. More$229

4Yz Digit •
0.05% DCV
Acc uracy •
5 Functions

135
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3Yz Digit. 5
Functions·
0.5% DCV.
Acc uracy

130
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All Features
of LX303 •
Auto nee­
imal • Low
Battery ln­
dlcato r •
Diode And
Transltor

Test $96

HICKOCK
LX304

$91

3'1> Digit •
19 Ranges
And Fu nc·
tions • Auto
Zero. 1%
DC Accuracy

LX303
LBO 524L

CALL TOLL FREE

800 535-9593
LOUISIANA TOLL FREE 800 462·9520

LEADER
LBO 522

New Model • 20 MHz New Mode l • 35 MHz
Dual Trace. 0.5 mV sen - Dual Trace· 0.5 mV sen -

sltivlty· More $740 sltivity· More $1206$162

3Yz Digit. 7
Functions'
29 Ranges·
0.25% DC
Acc uracy •
Drop Proof·
Water Proof

BECKMAN
TECH 310 HD·100

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116
~ Over 70,000 electronic Items fAiiiiiiiil
~ In stock for Immediate delivery. ~

1]
3Yz Digit · 7

_ Functions·

¢J. 29 Ranges •
0 .25% DC

. ' Acc uracy

$135
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As an introduction to our fine line of deluxe
soldering tool holders, EDSYN is offering the
following FREE special. With the purchase of
holder models IP289, 8-170, or TL194, you receive
at no further cost an Ersa(!) TIP 16 16W/115V
soldering tool featuring mechanical temperature
adjustment as well as two Loner® combination
tip and nut wrenches.

helpful checkup quiz, every few pages-answers to be found on the
following page. And at the end of chapters, you will find representative
questions listed under the five amateur-license grades.
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PET BASIC: TRAINING YOUR PET COMPUTER, by Ramon
Zamora, Robert Albrecht, and William Scarvie. Reston Publish­
Ing Company, lnc. , Reston, VA 22090.310 pp Including appen­
dices and Index; 5% x 8% Inches; softcover; $12.95.

If you are a newcomerto the PET, you'll find that each chapter in this
book has been written for those learning to use the PET. There are
many examples, do-it-yourself exercises, and fun-filled explorations.
The text will encourage the user to experiment and try out the numer­
ous features and capabilities of the PET; it even shows how to create
graphical images on the PET screen without difficulty.

For those who have been PETowners for some time, this book will
prove to be a handy reference source, and a means of discovering
new things that the PET can do. Each chapter includes a set of
exercises for review that will help the owner to learn more, and
develop greater skill in using that dynamic machine.
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8-170~1 idle·resl®

IT TAKES THICK SKIN
AND GUTSTO MAKE ATOUGH

TOOLCASE.

INTRODUCTION TO RADIO FREQUENCY DESIGN, by W.H. Hay­
ward . Prentice-Hail, Inc., Englewood Cliffs, NJ 07632. 383 pp
Including Index; 7 x 9% inches; $27.95.

This book is designed for three specific reader groups: the working
engineer,scientist, technician, or manager; the student of engineering
or computer science, and the electronics hobbyist, including the radio
amateur.

A central theme emphasizedthroughout the book is simplicity. More
formal treatments of individual SUbjects are found in the references
listed at the end of the individual chapters. Mathematics is used in the
text as required to convey information to the reader.

The individual chapters cover: low-frequency transistor models,
filter basics, coupled resonator filters, transmission lines, two-port
networks, practical amplifiers and mixers, oscillators and frequency
synthesizers, and the receiver: an RF system. R-E
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Internal construction
w ith air vents keeps the
temperature of the
holder safe to the
touch. Includes tip
cleaning sponge and
bench top mounting
boss. Designed for use

16 and Loner" model

TL194~
PUltpQ.<\e idle·resl ~

only with Ersa® TIP
soldering instruments.

Fully engineered
soldering station
designed with safety in
mind. Numerous deluxe
features include:
safe lock release , ther­

mal cover, sponge, cleaning basins, reservoir,
and solder spool. Designed for use with Ersa®
TIP 16 and all Loner® model soldering in-
struments only.

A complete soldering
station containing: tip
sponge, water reser­
voir, parts tray, roll of

solder & wick. Suitable for bench mounting. May
be used with rnost types of soldering tools.

IP289 idle·resl®sOLDERING TOOL POD
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For more information, see your local EDSYN Service
Center dist ributo r or call EDSYN at (617) 747·3346. ~
...11. -~...~~gum D"t FREE WIGAPRYu.on your comp.ny I.llorh..d ~...

HIli ' SECRET

.nd 70 P,g. FORM 325A COMPLETE C4takg~ ~
O"OE~~ of 214tCENTURY Soldering Products ,. .. J::iI.•.

.~l!l® E:OSY~® SERVICE CENTER
1>J!fl~65COLUMBIA CIRCLE. PLYMOUTH, MASS. 02360 (617) 747·3346

°out;,
GOOD TOOLS REDUCE

~~&;~nwdPfJfJt4/
I'.'l.I -I!. igl i!JI. f"-; ... ;J -t·,., j! ?t·'.-#1.I! .13 -,: t ·j ~!.!! ,\', c., .1.1.--)

With rising production costsand smaller profit margins there
must be a really strong commitment to excellence if superior tool
cases are to continue being produced.

Platt is making this commitment. Their thick skinned tool cases
are stillmade of the finest, high grade industrial materials. (Like
durable ABS thermoplastic, for instance.)

Their guts stillfeature the industries onlyone-piecemolded
pallet" There are no seams, stitches or rivets-the pockets can't
tear loose.

And Platt has the only one year warranty on case and pallet.
So,contact Platt for complete information on their fulllme of

tough, durable tool cases and your nearest distributor.
· Pat. No. 3,880,285 platt

Cases for business and industry.
2301 S. Prairie Ave., Chicago, Ill. 60616 (312) 225·6670
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HEART RATE MONITOR

continued f rom page 109

cause R27 is placed on the ground leg of
the regulator, we are able to trick the
device into putting out six volts instead of
the standard five . That operating voltage
was chosen for the Heart- a-Matic to pro­
vide a compromise between battery life
and rel iable operation . The monitor
draws an average of 60 milliamps during
operation allowing long battery life.

A low-battery warning is provided by
R47, Q3, and SCRI. The voltage at the
base of Q3 determines the voltage drop

across R46. When it reaches a particular
level, enough current will flow through
the resistor to provide sufficient current to
trigger SCRI. When the rectifier fires,
the signal is routed to the decimal points
of the display with the help of another bit
of M2L logic, causing them to remain lit
constantly. Diode D I allows the beep
generator to continue operating, and re- ,
sistor R7 was chosen to make the decimal
points light up much more brightly than
they do during the heartbeat-so there
will be no mistaking that the batteries are
getting low and should be replaced .

The trip point of SCR I is set with R47,
a 500 kilohm multi-tum potentiometer.

Once the decimal points light, the SCR's
latching action will keep them lit. Note
that if the Heart-A-Matic is rapidly turned
on, off, and back on again, the low­
battery warning will appear. That's be­
cause C25 has not had time to discharge
completely and the remainin g charge
fools the low-battery circuit into thinking
that the batteries-not the capacitor-are
not putting out enough voltage. A wait of
about ten seconds is sufficient to prevent
that from happening.

Now that we know how the Heart-a­
Matic works, the next step is to build one.
We will show you just how that is done in
the next part of this article. R-E

PURE RADIO SHACK EQUIPMENT· FREE COPY OF WARRANTY UPON REQUEST

2803 Thomasville Road East
Cairo. Georgia 31728

GA. & INFO 912-377-7120

88t6S M ,rH'C DRDN A

WE CARRY THE FULL
TRS-80 PRODUCT LIN E

*WRITE FOR FREE CATALO G *

MICRO MANAGEMENT
SYSTEMS, INC.

PARCEL DIVISION· DEPT No.15

Thousands of Satisfied
Customers Since 1978

TM - Tandy Corporation

TOLL 1-800-841-0860FREE
TRS-80 Model II. From '2988
TRS-80 Model 16 From '4158
TRS-80 Color Computer. From '299
TRS-80 Model III. From '609
Centronics 739-1 '469
Smith Corona TP-l •
Daisy Wheel Printer••• 639
VIC-20 Computer••••••••• '249

TRS-80™bY RADIO SHACK - BUY DIRECT-DISCOUNT PRICES
VIC:20
"...f........._.....~
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ANNOUNCING

THE LEADER IN MICROWAVE ENTERTAINMENT DEVI CES

From
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TELE I 10

IYllE ,I
TRITON MARKETING CORP.

DOWN CONVERTER/ANTEN.....
COMBI.....TION

• 2 MICROW AVE PREAM P STAGE S tor maximum pin
• ONE PIECE CONSTRUCTION simpliftft insta ill tion
• A LUMINUM A ND ZINC PLATED STEEL for dur8bility
• BUILT IN AlB SWITCH with morw tn.n I5dB isoll t ion
• 2.1-2.& GHz Coven all hMn. commercial ..-.d ITF$_.

MOIl4EL DCV-I-A

Ye.n.f en joyment ... youn with our moct. l OCV- 1-A. Two Pf'eM'P st.,. cou pled
with the y8gi ..,tennalhousing prcwide • ty piQ! syttem gein of 53dB.

COMPLETE SYSTEM PACKAGES
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LIST - '171.00

YOU GET : 7S' doVlln1e1d
3' jumper

300 ohm mltchinv trll"l,forrMr
Mt.iled im t ructions
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$149.95 DISTRIBUTORS OF QUALITY ;

INTRODUCTORY !'RICE
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o RECEIVERS

212 - 3 45- 8 0 0 0

o SMATV EQUIPMENT

679 REMSEN AVENUE

BROOKLYN, NEW YORK 11236

o LNA' S

TRITON
MARKETI NG COR P ,

VISA,MASTERCARD ACCEPTED ~.
679 REMSEN AVENUE 212 345 8000
BROOKLYN. NEW YORK 11236 --

DEALER INQUIRIES INVITED

TRITON
MA RK ETI NG COR P'.
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MARKET CENTER

SATELLITE TELEVISION
SATELLITE TELEVISION I Super discount prices.
Don't spend too much-call us! COMMUNI­
CATIONS CONSULTANTS 501-452-3149

SATELLITE TV antenna, 10 ft. fiberglass, com­
plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, MI48133 (419) 726-1095

ferent sections. Free satellite aiming chart and
microwave interference handbook ($10.00 value)
included. $9.95. TMS CO., P.O. Box 8369, Rose­
ville, MN 55113

MICROWAVE TV downconverter, assembled
and tested $44.95, kit $29.95, power supply kit
$29.95. Fully Illustrated instruction manual in­
cluded. Satisfaction guaranteed. Check, MO,
COD. XANDI, Dept. 41, Box 25647, Tempe, AZ
85282

MAKE money selling electronics. Wholesale dealer
catalog $5.00 (redeemable). ETCO, Dept. 533, Box
840, Champlain, NY 12919

MAIL order-electronic components- well es­
tablished high profit market. Start your own busi­
ness. I have the expertise and working tools to send
you on your way to an exciting future. For further
details write to: STAN 1..,45 E. 17th St., Suite 1101,
NYC, NY 10003

SATELLITE equipment catalog. Over 25 of the best
manufacturers and suppliers. LNA's, receivers, an­
tennas, and complete systems covered in four dif-

Get act ive public service frequencies foryour
area co ve r ing po lice , fi re, gov ernm ent ,
emergency, aircraft, amateur and more. Send
$2.00 along with your name and address, in­
cluding zip code, to Betty Bearcat, c/o Electra
Company, P.O. Box 29243, Cumberland, IN
46229.

YES ! yo u c an sav e up to 90 % on
a co mp u te r for home or business
$150 . 00 bu ys a 4 MHz Z80A with

64KB & a r eal Fr o n t Panel
$2 00 . 00 for a 24x 80 CRT and the

li st go e s on-AID, D/A, etc
Send fo r FREE BROCNURE TODAY!

Digatek Corporati on , Suite 160
27 23 West Butler Dr ive
Phoenix AZ 8502 1

ROLL- YOUR - OWN TECHNOLOG Y AND
SAVE A BUNDLE

SAVE 90%

800/854-7769 Local' 714/621-6711
exce pt Telex ' 910·581-4990
Calif. , Alaska, Hawaii

~
G. E. McKAY & CO.
111 S, College Ave.
PO Bo x 5000

. Claremont . CA 91711

McKAY SETS THE STANDARD FOR
COMPACT AM RECEIVING

ANTENNAS
DA100D OUTDOOR ANTENNA and
DA9-DL4 LOOP ANTENNA
For spec s & detai ls contact these dea lers
HARVEY RADIO. BARRY ELECTtroNICS New York City

~~l'::~~ ~~~rgC:-:~E"sn~e~~: ·Rcr:g e . NJ
EDMOND SCIENTIFIC CO. B. ' -mgtan . NJ
ELECTRON IC EQUIP MENT BAN K Vienn a, VA (D.C. Area)

~Rf~:~. ~~~l~'rf;D1o INC. Jefferson, LA
THE BASE STATION Concord . GA
J· Y "'R ELECTRONICS Toronto . Canada
INTERN ATIO NAL RADIO WORLD INC Vancouve r. Canada

ONE-MAN
FACTORY

New antennaconstruction plans plus Dig 8 x 11
book loaded with aiming info, kits. LNAsandreo
ceivers at wholesale pnces. Far betterthan cable
TV! EnJOY crystalclear reception. Send $9.95 to-
day. Add $2.00 for 151 class (all mail) or callour
24 hr COD order hne (305)862-5068 Now,

Global TVElectromcs. P,O. Box 219-F. M"Uand. FL 32751

HIGHLY
PROFITABLE

ELECT RONIC

MECHANICALLY inclin ed individuals desirinll
ownershipof Small Electronics Manufacturing BUSI­
ness-without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235

MAJOR Northern California electronic replace­
ment parts retailer. Solidly established, hil;jh profit,
recession resistant business.$750,000.00 Includes
all assets, ten year lease, and flexible terms. GBS,
Inc. agt. (916) 381-8020

PROJECTION TV ... Make $200.00 + per evening
assembling projectors Easy ... Results equal to
$2,500.00 pro/'ectors Your total cost less than
$15.00 Pans, lens & dealer' s information
$14.00 Illustrated information free ... MACROM-
GAX, Washington Crossing, PA 18977. Credit card
orders 24 hours. (215) 736-2880 '

Satellite TV Week

USED TV's-tougher the economy-more the de­
mand. Get started in this lucrative part or full time
businessout ofyour own home.Completedetailson
how to buy, sell, p'rice service tips, much more.
$5.00. USED TV s, Dept. RE, Box 19754, In­
dianapolis, IN 46219

SATELLITE TV WEEK
The most complet e weekly list ings. We cove r more than

lust SAreOM 3. Send $1 for u mple copy.

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

Jnvestm ent unnecessary. knowledge not re­
quir ed. sales handled by prof essionals. Ideal
hom e business, Write toda y for facts '

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

ATARI repair business. Start your own. Send $5.00
for more information to: IRATA REPAIRS, 2562
East Glade, Mesa AZ., 85204

BUSINESS OPPORTUNITIES

P.O. Box 30B. Fortuna. Californi a 9554 0
Co\Iltolifree: (800) 358·9997 . Co\Ilfom"(707) 715.1 476

ASSEMBLE profitable devices at home. Ex­
ceptional opportunities-without Investment.
ENTERPRISES, 1133-R, Linwood Place, Utica ,
NY 13501

DRAKE satellite receiver with modulator installed
only $969.00. Satelli te and microwave catalog
$1.00. TEM MICROWAVE, 22518 97th Ave. No.,
Corcoran, MN 55374 (612) 498-8014

DISCRETE 70 MHz Pll- Replaces NE564 Video demodulatorwrth ­
out theneed for anEeLdlYlder. (70MHzIJ .),Guaranteed lrackltlg
to 85 MHz. Wide bandwidth. lower CIN. reduced'tearing' May be
remotely tuned.

Kit (M82-010K) $124.95
A & T(M82·010T). . . . . .$159.95

TUNEA8LEAUDIO OEMODU LATOR - Tunes from54 to 82 MHz.
SWltchable 5 KHz lP 'liter for Canadian birds. Tumng diodes in ­

cluded. Two of these and a couple ap·amps required lor stereo.

I ~:~ Boord (UI-020B) . _ _. . , _ $24_95
Two Boards (M81·02I B) 39.95

CANAOIANAUDIODESCRAMBLER- Tunem those'chup,ng' sub­
carne.s and hear whillt you:YE: oeen mlssmg
Bare Board (R82-010B) $24.95

Kit (R81·010K) $59.95
A & T(R81·010T) 194.95

LO-OHMSADAPTOR- Adaptsnormal'lOMor DVM tomeasure hom
001 ohm 105 ohmsusmg singles-vert battery. Super simplecah­
branons.
Bm Board (M82·looK) . , , " $14,95

Kit (M82·l ooK) .. $29.95
A & T (M82·100T) , " .. 149.95

MODEM - Bell103(300bps) compauble Answer /Ong,nate modem
No acoustic coupler requued. RS-232 senai 110, •
Bare Board (R81-loo B) ~ $24,95

Kit (R81·looK).•• , _ ,$69.95
A & T(R81 -100T) $99,95

All prices include complete and compTthtn'tive,documentation.
POSt.ICI and handline C.O.D. orders actepled. C.I or wnte for

at.alat. OHler inquiries lnvrtee.

SATELLITE

COMPUTER

TEST EQUIPMENT

DIGICOM ENGINEERING. INC .
P. O. Bo x 1656. KODIAK. ALASKA 99 615

907-486-5 118 907·4 86·62 15
, OPEN 10 AM TO 8 PM PST

DESIGNS IN CONSUMER ELECTRONICS
DC TO LIGHT

LAST CHANCE for FREE $200.00 value TVRO
P.C. board set when you join our development
group. Prices are going up . Build your own com­
plete system low as $700.00. Newest designs,
group purchasing, etc. Aiming chart and data
$1.00. Construction plans $10.00, membership
SSO.OO. PC board sets $75.00. COMPUTER SAT­
ELLITE SERVICES, 1604 N Smith St., Spokane,
WA 99207 (509)534-8088 6-9 PM PST

SATELLITE telev is ion ... How ard /Col eman
boards to build your own receiver. For more in­
formation write: ROBERT COl.EMAN. Rt. 3, Box
58-ARE, Travelers Rest, SC 29690

SATELLITE Super-Mixer: DBM-4150A. Clean up
your TVRO receiver! Near theoretical perfor­
mance; flat response, DC-15001F SMA co n­
nectors; $69 .50-CK/MO /COD RIGEL SYS­
TEMS, 2974 Scott Blvd ., Santa Clara, CA 95050
(408) 727-3628
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The LARGEST selection of[9]_11111
ELECTRONICS Japanese semiconductors!

SANYO SANYO" ._ Matching XFMR Popular Diode
5TK-0050 250613 JB-300 GH3F (for SONY)

$620~ 70¢ ~ 44¢"oo-"PI 95¢~
(Minimum 10) '. (Min imum 10) 48c: (10-99) (Minimum 10) (M inimum 10)~

(The above special prices are effective until October 1, 1982)

en
m
~
m
~
tIl
m
J)

0895 220 260 290
0696 220 2.00 290
D903 4.00" 40 '" 80
D904 390 430 " 60
09047 50 60 .70
D993 295 330 360
0994 • .30" 60 .. 90
D995 o4 .SO 5.20 560
0 1012 30 .35 -iO
0 1029 55 65 75
0 1046 1.70 1.95 215
0 1047 260 2.90 320
D100 30 .35 .co
01 060 1.10 1 30 1.50
01 061 1.10 1.30 150
01 062 1..co 1 60 1 90
01 063 ' .60 1.90 2.20
0 1064 2.40 2.60 2 90
010 77 .65 80 90
01 111 80 1 00 l :ZO
01 138 eo .95 1.10

MISC. TRANS~TORS
BU206 .. 00 .. 40 .. 00
BUY&9A " .00 .. 40 • .80
SE1Ql0 30 .40 50
SE5020 95 1.10 1 20
SG609 620 670 7.040
SG62i 620 670 740

_2S F248 6.80 1.20 7.50
MARANTZ TRANSISTORS

SJ25.19· 2.60 2 .8) 320
S404o&6 2.20 2 .<40 2.60
S6080A •. 20 .. ...5 .. 00
S6080B " .40 4 ,70 " .90
S60alA 6.90 720 740

7 6 .90 720 7.40
AMERICAN 'TRANSISTORS

155 80 .00 1.00
J 2.95 3 .20 3 eo

E30S 2.75 2.80 3 .040
SJE2003 250 265 2.75
J IP29 50 60 70
TJ 60 .70 ao
:n P31C eo 90 1.00
TIP32C eo 90 1,00
:fJP33 90 1,00 1.10
TIP3& 90 1.00 1.10
TJP36 1 20 1 40 ' .60
TIP'" 90 1.00 1.10
:nP42C 1,10 1.20 1.30
TII'I18 65 .75 95

tPl22 1.20 1.35 1 045
TIP 121 1.20 1.35 1 ot5
TIP2955 3.30 3.60 3.90
2N173 2.90 3.50 3.00
2N176 1.60 1.eo 200
2N918 75 .90 1.20
2N990 1.20 1.so 1 00
2N1724 10 -40 11,-40 12.00
2N2089 .95 1.20 1.35
2N22 19 1 30 ' ..40 1.50
2N2222A .35 .0&() 45
2N2487 1.-40 1.60 1.00
2N2857 1.40 160 1.80
2N2905 90 1,00 1.10
2N3053 .SO 95 1.10
2N3()5.t 1.20 1.-40 1.60
2N3055 1.00 1.20 1.30
2N3405 1 00 1.20 1,30
2N3739 1..0&0 1 65 1.00
2N3741 1.60 1.80 2.20
2N3766 1 -40 1 60 1.00
2N3771 200 220 200
2N3772 2.20 2.60 3.20
2N3773 3.-40 3,SO 4.-40
2N3879 1.60 1.00 2.00
2N4351 2.20 2 ,-40 2.60
2N4000 2.-40 2.M 3 .20
2N49 12 1 00 2.10 2.60
2N4918 1.30 1.-40 1.50
2N4921 ' .50' 60 1.70
2N5190 2JlO 300 320
2N5193 1..0&0 1.SO 1.60
2N5458 2.M 3.10 3 ..0&0
2N5490 65 .75 95
2N5589 7.00 7.80 8.80
2N5590 8.60 9 60 10.00
2N5591 9.60 10.60 12.20
2N6081 9 .90 1040 10.00
2N6082 10.20 10.SO 11.40
2N60&4 12.90 1360 ' 4 60
2N6102 65 .75 95
2N6121 .65 .75 .95
2N6125 65 .75 95
2N61~ 65 .75 95
2N6387 65 .75 95
2N6516 50 .60 .70
78L05 1 00 1.20" 1.-40
AD161 2.50 2.75 2.90
MPS-A06 45 .SO 60
MPS· A13 45 50 60
MPS· A56 .50 .65 .75
MPS-U07 .95 1 15 1.30
MPS-U57 95 1.15 1.30

Rf OUTHJTS
MAF....5C\A 16.50 17.00 17 50
MRF454 22.60 23 ,60 24.60
MRF454A 23 60 24.t() 25 .00
MRF4SS 17.SO 18.80 19.80
MRF455A 18.80 19.80 20 eo
MRF&44 28.80 29.80 3080
MRFM6 30.60 31.60 33 .00
MRF648 4080 41 80 43 ,80
MRF901 4 20 450 4.60
MRF8004 420 460 4.90

TRIACS
4A4OOV 120 1 40 1 50

.35
35

1 25
560
6 00

.35
6.60
6.90

30
70
.70

2.35
.<0

4.:10
3 ,10
265
1.75
2.10
.75
90
.70
.60

.30
30

1.10
5<0
5.60

.30
6<0
660

25
60
60

2:10
35

390
290
2 <0
' 55
1.60

.65
so
50
.70

C2813 .<40
C28'4 .4(l
C2824 ' .35
C2837 5.90
C2838 620
C2839 .4(l
(;2921 8 .00
C2922 g 40

250227 35
0234 60
0235 60
0257 2.45
026 1 45
02 72 04 .60
C287A 325
0 290 295
0291 1.95
029 2 2.30
0313 65
03 15 1.00
0325 90

~i-"";"-'-;;;-l :~
0335 65
03~1 .20

100
60

.70
<0

.70

.35
50

1.60
330
1.60

60
60
<0

2.00
160
'00
' .90
1.90
.65

1.<0
2.<0
2.50

semiconductors
Tr.... 7<0
slaton 6:10
2$.4497 65

A!09 70 200
ASl0 60 220
AS25 60 90
A537 110 70

'A539 90 100
A545 50 660
A561 50 70
A562 45 50
AS(;< 60 70
A565 1.70 , 10

' A566 1.60 460
A606 1 60 240
A607 45 390
A606 60 200
A609 30 '60
A610 <0 1.50
A616 45 250

'A620 100 260
A621 <0 '60
A627 290
A626 320
A634 310
A636 310
A640 395
A64' '90
A642 HIO
A643 390
A649 '20
A653 3<0
A659 195
A66' 205
A663 3<0
A666 70
A670 60
AS7' ' .60
AS72 360
A673 340

"A678 360
· A679 '60
A662
A663 55 65 75
A664 3.:10 350 3.60A695 1.70 190 2 ,10
A691K 1.60 200 220A699A .30 35 '0A705 60 100 1.20A706 .30 35 '0A715 1 90 220 200A719 2:10 2.60 300A7:IO 1.10 1.30 15()A721 ' <0 160 190
A722 160 1 00 220
"'725 2<0 2.60 290A726 60 90 100A733 75 65 100A736 1.10 1 25

:~A7~O , 10 ':10A743 70 60 90A7J,4A 60 70
~A74SA 35 <0

A746A 130 ,<0 ISO
A747A 65 75 BS
A748 <0 60 7QA750 60 70 60
A753 55 65 75
A755 1 00 '20 1<0
A757 2<0 260 3 10A756 600 6<0 700
A762 .35 <0 50
A763 2<0 2.60 260A764 260 320 3<0
A765 100 '60 200A768 00 70 60
...769 .60 70 60Am 50 60 70A773 55 65 75
A777 295 345 395A790 .75 85 95
A7904A 400 4<0 '60A796 330 370 390
A80lI 410 430 '60AOO9 '20 130 1<0ABl0 260 290 3:10AB14 95 110 130
A815 1:10 1<0 160
ABI6 '20 1<0 1 60
A817 5:10 560 6:10AB16 520 560 620A626 150 170 1 90
A635 55 60 70A636 35 <0 45A637 ' 50 1 60 2 00A639 4:10 '60 '90A6<O 45 60 70A641 420 '60 490
A642
A644 1 1260A647 25 .30 35A850 50 55 60A856 .30 35 <0
A872 75 90 '00A665 25 30 35
A666 25 30 35A693 50 60 70A699 '<0 160 160
A904 2:10 2<0 260A905 30 .<0 50A906 390 4<0 490A907 120 145 160
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PLANS & KITS
FREE catalog 99 cent kits . Buy 2 get 1 free .
Parts, bargains galore. ALLKIT, 434 West 4th St.,
West Islip, NY 11795

PRINTED circuit boards from sketch or artwork . Kit
projects . Free details. DANOCINTHS INC., Box
261, Westland, M I 48185

CABLE TV converters and equipment. Plans and
parts. Build or buy . For information send $2.00 . C &
o ELECTRONICS, PO Box 21, Jenison , MI49428

LIGHTING display sequencers and controllers.
Send SASE for information on plans, parts and con­
sulting services . DESIGN SPECIALTY, 15802
Spingdale St. * 80, Huntington Beach , CA 92649

SAVE steps, money . Use your telephones as an
intercom. Plans $5 .00. dB Enterprises, Box 453R,
Westwood, NJ 07675

SPIES like our antennas, so do HAMs and SWLs.
SORE, Box 242, Blacksburg, VA 24060 (703) 951·
9030

CONVERT your $2000 .00 oscilloscope into a
$69.99 TV. monitor. Super simple, fun, more prac­
ticai than it sounds . Complete plans $2.95. Random
Access, Box 41770R, Phoenix, AZ.. 85080

MICROWAVE down converter new 4 stage design
outperforms all the others. Kit $59.95. Assembled
$89.95.6 month warranty . Bogner antenna $31.95.
System gainover 45 dB.$2.00for informatio n. MINI­
ATURE COMMUNICATION, P.O. Box 114,
Cudahy, WI 53110

APPLE II compatible. Highly advanced MMS bur­
glar alarm kit. Includes mil spec sensor , floppy soft­
ware, interface PC boards, parts list, schematic, and
instructions. $199.50 introductory order CKiMOI
COD. RIGEL SYSTEMS, 2974-R Scott Blvd ., Santa
Clara, CA 95050. (408) 727-3628

FREE 1982 catalog; components, kits, P.C. board
materials, enclosures . HAUCK ELECTRONICS,
1928 Fairacres Ave ., Pittsburgh, PA 15216

8085 SBC COMPUTER . Bare board with manual
$40.00, monitor ROM $20.00, both $55.00, manuai

$7.50 . Requires terminal, power supp ly. Send
SASE tor brochure. MINIMAL SYSTEMS , P.O. Box
1064-R Acton MA 01720

36 CHANNEL CABLE CONVERTER

FOR1V&VTR ~

$29~~more 24.95 ea . (001 a
descrambler]

Call for free catalog 800-523-0721
Spectrum Electronics, 5932 Market St ., Phila., PA 19139

MICROWAVE HORN ANTENNA KIT
1.7-26 GHz FrequencyRange 17·19Ib Gain K~ w/Assembly Instructions 539.95'
•• ,~•• r scard sis.ss-~- ""'''I~Parts Kil forBoard $29.95' (w/Antenna or Board $24. 5) _,~_

CDMPLETELY ASSEMBLED AND TESTED SYSTEM$129.95 v

~~lClrod~.~~0.fze~r.p~La~~ ~~~i(g~ greater)

MICROTENNA ASSOCIATES
2335 South 2300 West. Salt Lake City, Utah 84119 .

CillCk orM.O only - Allow 2-4 W.... OdivllY (Cost includes sbipping)
'UtahResidents PluseAdd 5\ Sales Tax

U.H.F. TV descramb ler-cheapest, most superior
des i\1n on market . Appro ximate ly $20 worth of
readily available parts, your old B&W TV and a basic
knowledge of electronlcs necessary . Plans $5.00 .
RAMP ELECTRONICS, 1500 Venera Ave., Suite
2-D, Coral Gables, FL 33146

SINE wave decoder problems? Solve them with
essent ial information including troubie shooting ,
alignment, antenna hook-up, improvements. Man­
ual; $15.00. SIGNAL PRESS, Box 25 12-R, Culver
City, CA 90230

TV educational book. Most complete book avail­
able. Theory of encoding and decoding , schema­
tics, parts layout, construction tips, troub le shooting,
alignment, etc. Retro-fit, sine-wave, bandpass filter
circuit. Audio output through your TV circuit. Much
more. $50 value, just $19.95 plus $2.50 shipping.
Internal and externa l EDUCATIONAL KITS AVAIL­
ABLE . JIM CO, Box 40443RE, Cincinnati, OH
45240

BRAINWAVE kits control electronic speech.
Music. Robots. Newsletter. Catalog $3.00. ROSE
AIRCRAFT, 269 Dahlia, I.B., CA 92032

PROJECTION TV...Convert your TV to project 7
foot picture. Results equal to $2,500.00 projector .
Total cost less than $20.00. Plans & lens $16.00.
Illustrated information free. Credit card orders 24
hours. (215) 736-3979 . MACROMGA, Washington
Crossing, PA 18977

MICROWAVE television "downconverters." In­
troducing powerful new 5-stage design . Eas ily
assembled . Catalog: $2.00 (refundable). NOS, Box
12652-R, Dallas, 75225

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit ,$39,00

UH F Sinewave Kit" ,$37,00

Kits incl u d e parts, manual
and etched pc board .

Informative Catalog" ,$2,00

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

CUMBERLAND, RI. 02864

CONNECTORS

Call or write for prices on

Male 3 .00
Female 3 .50
Hood 1.20

RS 232
RS 232
RS 232

16K APPLE
RAM CARD

Upgrade your 48K Apple"
to full 64K -

32.768 KHZ 3 .75 5.185 3.90
1.0 MHZ 4 .50 5.7143 3.90
1.8432 4 .50 6 .5536 3.90
2.0 3.90 8 .0 3.00
2.097152 3.90 10.0 3 .00
2.4576 3 .90 14.31818 3.90
3.2768 3 .90 18.0 3.00
3.579545 3.00 18.432 3.00
4.0 3 .00 20.0 3 .00
5.0 3.00 22.1184 3.00
5.0688 3.90 32.0 3.90

8000, 6800, CMOS, Crystal,
Linear, TTL, 74's.

MICROPROCESSOR DISKETTES
REAL-TIME CLOCK 5%"

ANTHANA
MSM5832 SS SO Soft

7.25 WABASH
SS SO Soft

IC Sockets ST W/W VERBATIM
SS SO Soft

8 PIN .10 .4 9
14 PIN .12 .5 0 MISC.16 PIN . 15 .5 7
18 PIN .20 .8 5
20 PIN .2 5 .99 Disc Controller22 PIN .25 1.30
24 PIN .25 1.40
28 PIN .35 1.50 1771 20.95
40 PIN .4 0 1.80 1791 34.95
ST = Soldertail 1793 34.95

WI'N = WirewraD 1797 49.95

Z80 Uarts
Z80 A CPU 5.4
Z80 A PIO 5.45

AY3-1014 5.85Z80 A CTC 7.0
AY5·1013 3.90

Call for Complete List AY5-2376 12.00
TR 1602 4 .25

6500 Interface

6502 6 .90
8T26 1.656502A 9 .45

6504 6 .90 8T28 1.95
6505 7.65 8T95 .9 5

· 6 5 0 7 9 .90 '8 T 9 6 .9 5
6520 4 .35 8T97 .95
6522 9.90 8T98 .95
6 532 13.95 OM8131 2.90
6551 11. 75 OS8836 1.25

ALL MERCHANDISE IS 100'10 GUARANTEED

EPROMS STATIC RAMS

1702 (In.) 3 .00 2101
&450n'l

1.85
2708 (45nS! 2.99 21L02 (25 ns LP 1.55
2716 !5ir 450ns 3.95 2111 &450n. 2 .49
2716-1 sv 350nsl 8 .50 2114 450n. 1.95
2532 rsV 4 5 0 ns 8 .95 2114L-3 (30 ns LP 2 .25
2732 v 450ns 8 .95 2114L-2 (200ns LP! 2.30
2764 5v 450ns Call TMM2016 (200n. 9 .00

TMM2016 (150nS! 11.00

DYNAMIC RAMS HM6116 (200ns Call
HM6116 (150n.) Cal l
HM6116 (120n.) Call

LP = Low Power

74LS SERIES

LSOO .2 4 LS125 .95 LSZ43 1.79
LS02 .24 LS138 .75 LS244 .9 5
LS04 .24 LS139 .75 LS245 1.89
LS05 .Z4 LS151 .75 LS257 .80
LS08 .24 LS15J .7 5 LS266 .4'LS10 .2 4 LS154 1.75 LS283 .9 5
LSI'4 .8 9 ·LS1 5 7 .7 5 LS290 1.20 UPGRADELSZO .24 LS161 .95 LS293 1.79
LS27 .2 4 LS164 . ~5 LS298 .99 YOUR
LS30 .24 LS166 I. 5 LS367 .69

APPLELS32 . .35 LS175 .8 9 LS368 .69
LS42 .4 9 LS18l. 1.99 LS373 .99 orLS74 .44 LS192 .89 LS374 1.69
LS85 .95 LS193 .89 LS377 1.40 TRS-80LS86 .3 9 LS221 . 1.10 LS390 1.79
LS90 .65 LS240 .9 5 LS393 1.79 4116200nsLS109 .39 LS241 .95 LS399 1.59

8/12.95LS123 .95 LS242 1.79 LS670 2.10
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ADVANCED • DmZ.U1 lIDCOMPUTER .~ .... 78H05 K $5 .95 l.M1414N $ 1.90 7400 $ .19 7475 $ .38 741 61 s .88
7!!MOO 1.49 LM1458C N/N .49 740 1 .22 7476 .34 74 162 .89
18M G. 1.49 MC1488N .99 7402 .22 7478 4.60 74 163 .8 7

PRODUCTS ....... l.M10BAH 2.95 MCl489N .99 7403 .22 7480 .49 74 164 .87
LM300H .99 l.M1 496N .89 7404 .22 7482 .95 74 16 5 .87
lM301CN .35 l.Ml 556N 1.50 7405 .23 7483 .55 74 166 1.20
LM304H 1.98 LMl 820N .95 7406 .35 7485 .65 74187 1.95

eo:J8-1 $14 .95 ll802P 14 95 LM305H 1.89 1.M1850N .96 740 7 .35 7486 .35 7417 0 1.69
LM30tlH 3.25 1.M1889N 3.10 7406 .26 7489 1.75 74172 4.752001 990 IlO35 1 4.~

lM307CN .29 LM2111N 1.75 7409 .23 7490 .39 74173 .782901. 14 9 5 llO39 12.9 5
9QOOJL 4&9 5 eo7,. """ LM306CN .98 LM2900N .99 7410 .22 7491 .57 74174 .89
6002 9." 8755 49 .. LM309K 1.49 LM2901 N 2.50 7411 .29 7492 .45 74175 .85

16K Apple™ Ramcard 6002. 16.95 97'" <9 .. lM3 10CN 1.25 LM2917 N 2.95 7412 .29 7493 .45 74176 .75
lM6100 2995 eeoc 3000 LM3110 /CN .89 CA30 13T 2.19 7413 .39 7494 .69 74177 .75

""" 11.75 8006 48.95 lM312H 1.75 CA3018T 1.99 74 14 .59 7495 .65 74179 1.34
LIST 195 14" 6000B 19 ,95 eeoco 129.95

LM317T 1.70 CA3021T 3.49 74 16 .29 7496 .69 74180 ",75
_ C"U-f~~C\"G lM31 8CN 1.49 CA3023T 2.99 7417 .29 7497 2.90 7418 1 1.75ACP LM319NJH 1.25 CA3035T 2.75 7420 .22 74100 2.90 741 82 .75O'ff

LM320K·XX· 1.35 CA3039T 1.29 7421 .35 741 07 .32 741 84 2.25$74 95 6116/2016$7.95 2147 $5.99 5290 $1.99 l.M3 20T·XX" 1.39 CA3046N 1.29 7422 .29 74109 .37 7418 5 2.258264-64K 8 .50 411 5.99 5298 1.49 LM32Of+XX· 1.25 lM3053N 1.49 7423 .29 74116 1.95 74186 9 .954116-2 1.99 414 4 .69 6508 4.50 LM323K 4.95 CA3059N 3.19 7425 .29 74121 .29 74188 3.90• Full 1 year warranty 4116-2 8/ 12.95 1101 .99 85 18 6.78 LM324N .95 CA3060N 3.19 7426 .29 74122 .39 74190 1.152101 3.99 1103 .99 858 1 3.78 LM337K 5.95 CA3062N 4.95 7427 .25 74123 .59 7419 1 1.15• Top quality - gold fingers 2102 .79 4027 4.69 8804 3.99 LM338K 6.95 LM3065N 1.49 7429 .45 74125 .39 7419 2 .85
• Expand Apple II 48K to 64K 21L02·2 1.49 4044 3.99 6605 7.99 LM339N .95 CA3060T 1.29 7430 .23 74126 .44 74193 .8521lO2-4 1.29 4050 4.69 9130 8.99 LM34OK·XX· 1.75 CA300 1N 1.... 7432 .29 74128 .59 74194 .85

• Compati ble with Z-80 Softcard " 2111 3.49 4060 4.69 9 140 8.99 L.M34QT·XX" 1.25 CA3062N 1.... 7437 .25 74132 .69 74195 .882112 3.49 4096 3.99 934158.99 l.M34OH-XX· 1.25 CA3083N 1.55 7438 .29 74136 .75 74198 .85
• Allows syst em to run with CP/M ' , PASCAL, 2114 1.99 4115 1.49 93425 6.99 LM344H 1.95 CA3Oe6N .80 7439 .29 74139 .95 7419 7 .852114l ·2 3.25 4200 7.95 ® LM348N 1.20 CA3089N 2.99 7440 .19 7414 1 .79 74198 1.39DOS 3.3,COBAL, Visicalc, etc. 2114l -4 2.29 4402 1.99 ",,,, LM350K 5.60 CA3096N 3.49 7441 .79 74142 2.95 74199 1.39

• Suppli ed with extra 16K RAM & has (2) LED's 2125 6.99 5280 4.60 ~~'\~ LM358C N .99 CA309 7N 1.99 7442 .57 74143 2.95 74221 1.19
LM360N 1.49 CA3130 T 1.30 7443 .95 74144 2.95 74251 .95

~ ", LM372N 1.95 CA3140T 1.19 7444 .95 74145 .62 74273 1.05

32K STATIC RAM Astec RF Modulator LM376N 3.75 CA3146N 2.49 7445 .79 74147 1.95 74276 1.89

~
8155 $9.9 5 8259 $8 .95 8804 7 $22 .95 LM3nN 2.75 CA31 60T 1.19 7448 .79 74148 1.20 74279 .75

for 8156 9.95 827519.95 88488 19.95 LM380CNIN 1.25 CA3190N 1.95 7447 .65 74150 1.09 74283 1.402 or4 MHz
COLOR 8202 29.95 8279 9.50 4650 5 22.95 LM381N 1.78 CA34 10N .59 7448 .79 74151 .67 74284 3.90

Upllldabil 8205 2.69 6810 4.75 6520 6.95 LM383T 1.95 MC3423N 1.49 7450 .19 74152 .67 74285 3.00
USIS ' I , & 82 12 2.75 8820 6.50 6522 9.95 LM388N 1.25 MC3480 N 3.95 745 1 .19 74153 .67 74290 1.25

-J ~ B/W 82 14 4.95 882 1 6.50 6530-X 24.95 LM387N 1.40 SG3524N 3.95 7453 .19 74154 1.19 74298 .952114L's 8216 2.75 8828 10 .50 8532 17.95 LM390N 1.95 CA3600N 3.39 7454 .19 74155 .78 74385 .88
PIN 1082 Channel 3 or 4 $8.95 8224 2.95 6834 16.95 6551 19.95 NE531ViT 3.75 LM3900N .59 7459 .25 74156 .78 74388 .8816K4 MHz Kit $159 .95
PIN 4151 UHF Channe l 33 8.95 8226 2.95 6B45 22.95 zeo-no 6.50 NE555V .39 LM3905N 1.19 7480 .23 74157 .89 74387 .6816K 4 MHz A&T 217 _95

8228 3.95 684727.95 Z80A-PIO 9.50 NE556N .98 lM3909N .98 7470 .29 74158 1.65 74388 .8832 K 4 MHz Kit S1gg.g5~

8243 9.50 6850 5.25 zeo-crc 6.50 NE561T 19 .95 LM39 14N 3.75 7472 .29 74159 2.49 74390 1.45• 32K 4 MHz AlT • 339 .00

MQSTEK~~s 8250 14.95 8852 5.25 ZOOA-cTC 9.50 NE565NIH 1.25 lM3915N 3.95 7473 .34 74160 .88 7439 3 1.90BARE BOARD 39 .95
8251 6.50 6860 10.95 zao.OMA 19.95 NE568H/V 1.75 LM3916N 3.75 7474 .34 74490 1.90Bare Bd w/ all parts less memo 99 .95
8253 11.95 6862 10.95 Z80A·OMA 27 .95 NE567V/ H 1.50 RC413 1N 2.95 &11m~ zse; 8255 4.50 6875 5.95 zeo-sro 24.95 NE592N 2.75 RC4136N 1.10

~ 8257 9.50 6880 2.49 Z8OA:SIO 29.95 LM702H 1.99 RC415 1N 3.70
LM709N /H .29 RC4194TK 4.95 74lSOOS .26 74lS113$ .43 74lS245 S2.20200,000 pieces in

~ LM710N/ H .75 RC4195TK 6.40 74lS01 .28 74lS1 14 .43 74lS247 1.108- 100 Soood Board $34 .95 stock - p riced to mo ve .
1.M711NIH .39 UlN2001 1.25 74lS02 .26 74lS122 .55 74lS248 1.10OOOOA CPU 34 .95 Same as MK4027 except 1mS
LM7 15N 1.95 UlN2003 1.50 74lS03 .28 74lS123 1.19 74LS249 1.1932 K Static RAM (2114) 34 .95 refresh . MK4015 4Kx1 RAM. 27&4 (BKx8) TS $69.95 2708 (.t5OnS) 55.75
LM723NIH .65 $N75450N .59 74lS04 .35 741..5124 1.35 74lS251 1.408K EPROM (2708) 24.95 2732 (4KxB) TS 12.95 2708 (65OnS) 5.25
LM733N/H .98 SN75451N .35 74LS05 .28 74lS125 .89 74lS253 1.402700/2716 EPROM 34 .95 PMI "Super Beta" 271612516; SV 170 2A 5.75
LM739N 1.15 SN75452N .49 74lSOO .28 74lS126 .52 74lS257 .85(2Kx8)TS 7.95 ......52Q3AQ 14 .50ACP Proto Boar d 22 .95

TMS2716. 5V, 12V 17.95 ......52040 9 95 LM741CN/H .33 SN75453N .49 74lS09 .35 74lS132 .79 74lS258 .96Vector aeoo Proto 22 .20 i LOW POWER 2758, 5V, (45On$1 3.50 LM741CN-14 .19 SN75454N .49 74lS10 .28 74lS136 .49 74L$ 259 2.95Vect or 8803 11 slot MB 29.95
LM747N1H .75 SN7549 1N .89 74LS11 .39 741..5138 .85 7418280 .65ACP Extender with connector 18.95 AMPLIFIER IIIIBI LM748N/H .39 SN75492N .69 74lS1 2 .33 74lS139 .85 74LS26 1 2.4913 Slot Mother Board (WMC) 32 .95
LM780C N 2.95 SN75493N .69 74lS13 .47 741..5145 1.25 74lS268 .599 Sk>t Mothe r Board (WMC) 29 .95 INT E R NALLY LM1310N 1.90 SN75494N .89 74l$14 .95 74lS148 1.49 74lS273 1.758SlotMother Bd( Expandable) 34 .95 COMPENSATED 2513-oGlIS"" Upper us a DACOI sus
MC1330 1.95 TL494CN 4.20 74lS15 .33 74lS151 .78 74LS275 4.40Floppy PCB (8" SHUGART) 39 .95

P/NOPI 2GJ
2513-005 (S'I')lowtr 10.95 DAC101l ." MCl 350 1.95 TL496CP 1.65 74LS20 .26 74lS153 .79 74lS278 .59S100(A Y5-89 10) Sound Board 34 .95 2S 1 3-AOW3 15Yl~ lUS 1M138f1.wlc1;onGenlr.ar 4.50 MCl358 1.75 74lS21 .33 74lS154 1.70 74lS283 .99Apple Sound Board 24 .95 Votf set = 1.0 mV MC M66710ASCliSIlittecl 129S MC4D24veo U5

11& 74lS22 .33 74lS155 1.19 74LS290 .99list
Ibias ::::ll: 5 .0mA

WCM66140MalPl S)'IlCx:iI 1195 lM566VCO 1.95
741..$26 .33 74lS156 .99 74LS293 .99$8.95 MC"6675(1~ ControI13.45 XR2206FunclionGtnefn)r525
74lS27 .33 74lS157 .85 74L$295 1.10UV "EPROM" ACP Gain = 4OV/mV 111Hll l "&MflihIppy2U5 TRllSa2B(5V, 12'f1 '" 74500$ .39 745 124 3.69 7452 44 $2.99 74LS28 .33 74lS158 .75 74lS296 1.19$ 1.9 5 (Quantity limit ed) 11I1~flowy "" AYS1013t5V,12'/j us 74802 .43 748133 .54 7452 51 1.35 74lS3O .26 74lS100 1.05 74LS324 1.75ERASER 17tH)1 DuIlFIlwf 3U 5 AY51014A11612 (5-14V) 6.115

74503 .45 745134 .68 745253 1.35 74lS32 .33 74lS161 1.15 74lS347 1.95
I7tl~2 Du1lFIoWt 4U5 AY51D15M I63 (5V) u s 74504 .52 748135 1.15 7452 57 1.29 74LS33 .55 7418 162 1.05 74LS348 1.95~ Mod.' 4K STATIC RAM 17tJ DO, OS Flcppy 44.15 ,..." 7." 74505 .52 745 136 1.89 745258 1.29 74lS37 .45 74LS 163 1.05 741S352 1.19UVs ·11 E

~ELL.OFF
l1tT DO. osFloppy SU S 1" 6403 u s 74506 .49 745138 1.29 745260 .75 74lS38 .39 741...8164 1.19 74lS353 1.19l6t l DatlStpltatof l UIS 2J50 USRT ." 74500 .49 74$ 139 1.29 7452BO 2.79 74lS4O .26 74l$1 65 .... 74l$363 1.49$79.95

10/$9.90
2143 CUll Glnentar 11.15 1671BAstfos 2U5 74810 .42 745140 .73 745287 2.99 74LS42 .79 74lS166 2.48 74lS365 .89Hold s 4 EPROM' s 1700, bit 8i1l¥t 13.50 MeI4.. !1 11.95

745 11 .42 7451 51 1.29 748288 2.55 74LS47 .78 741...$168 1.15 741S366 .89at a time . Same as TMS40 44 1701 10 bitBlnwy 22.00 4702 lU5
745 15 .42 745 153 1.29 7453 73 3.10 74LS48 .95 74lS100 1.15 74lS367 ....Model5-52T $ 3 2 5 .00 but designed specifically 8703I bil TS 13.50 wtI1941 us 74520 .42 745157 1.29 7453 74 3.10 74LS51 .26 74l$170 1.99 74LS368 .89MOOVoll toFreqConY 7.25 COl.l5016 16.95 74522 .42 745 158 1.29 745387 2.75 74lS54 .29 74lS173 .89 74lS373 1.89for Z·8Q based syste ms. This 17503¥rDigltBCD IUS INSl250 15115
74530 .42 745 180 2.78 7454 71 7.95 74LS55 .29 74lS174 .89 74LS374 1.0016K Memory is a full-spec 4Kx 1 RAM,4SOnS . 14OBL66 bit '" AYS-2376 13.15 74532 .49 745174 1.49 745472 7.95 74lS73 .45 74lS175 .89 74l$375 .89OrderPIN Zilog 6104-4 while supply lasts. 1408LJI !ll1 5.115 AY5-3600 13.15
74538 1.19 745175 1.49 74547 3 7.95 74lS74 .42 74lS181 2.20 74lS3n 1.95

Expansion Kits DACOl 0toA '" ....S74OMC ." 74540 .49 745188 2.69 745474 9.95 74LS75 .59 74lS190 1.15 74LS385 1.95

ZilO~ EmmD 74551 .42 745194 1.89 745475 9.95 74LS78 .45 74lS191 1.15 74l.S386 .65for Apple/TRS·aO 74564 46 748 195 1.89 745570 5.75 74LS78 .45 74lS192 .96 74lS3OC) 1.95
74565 .48 748 196 1.89 745571 5.75 74lSll3A .78 74lS193 .96 741S393 1.958pcs4116 16K za csu • LOW PROFILE 74574 .89 745240 2.75 745572 8.95 74lS85 1.19 74lS194 1.15 74lS395 1.70

2OO/250nS $12 95 with 74588 .72 745241 2.75 745573 8.95 74lS86 .45 74lS195 .95 741S399 2.35Specify compu ter •

SOCKETS (TIN) 74511.2 .72 745242 2.99 74S940 2.90 74LS90 .57 74lS196 .89 74lS424 2.95
CALL FOR VO LUME PR ICING TINY 745 113 .72 745243 2.99 748941 2.90 74LS92 .75 74lS197 .89 74lS668 1.75

BASIC 745114 .72 74lS93 .75 74lS221 1.15 74lS67O 2.29

Debug prog. $49.95 1-24 25-49 5<>100 74LS95 .88 74LS240 1.00 81LS95 1....
"0" SUB CONNECTORS 8 pin LP .16 .15 .14

~
74LS96 .96 74LS242 1.00 81lSOO 1.es

Plus 6132 co mpanion 14 pin LP .20 .19 .18 DIP 74lS107 .45 74lS243 1.69 811S97 1....
16 pin LP .22 .21 .20 74lS109 .45 74lS244 1.49 8 1LS95 1.89Unreal price . 0837 quasi-stati c RAM 29.95 18 pin LP .29 .28 .27 SWITCHES 74lS112 .43 'OLUIE PRICINGmale, 0825 female.
20 pin LP .34 .32 .30 ED CAUGold PC mount with

0= 0'='9, "BUNKER" LEO'e re- 22 pin LP .29 .27 .24 TOU FREEmounting holes .
24 pin LP .38 .37 .36 2 Pos ition $ .99 7 Posit ion $ 1.39Mfg . AMP. o.LINU " spondto sound ComP'ete.
28 pin LP .45 .44 .43 4 Position 1.19 8 Posit ion 1.49 4000 $ .35 4037 $1.95 4089 $2.95Specify.25 or 37 pins. o 0 0 rea", to wear. (2" "2") . 40 pin LP .80 .59 .58 5 Position 1.29 9 Position 1.65 4001 .35 4040 1.29 4Oll3 .99o0 0 0Sold at N;aman Marcu. 6 Position 1.35 10 Positio n 1.69 4002 .35 4041 1.25 4094 2.95

8037 $ 2 . 5 0 DB25 $1 .95 o era 0~o8 f~~~:;:~~e~~~~ 3L W1REWRAP If 4006 1.05 4042 .95 4096 2.29

MUFFIN~ FAN 4007 .25 4043 .85 4099 2.25

SOCKETS (GOLD) 4008 1.39 4044 .85 14408 12.95

CONNECTORS Th e dependab le , low
4008 .45 4048 1.75 14409 12.95Stepper Motor 4010 .45 4047 1.25 14410 12.951-24 25-49 5<>100 cost , largest se lling fan 4011 .35 4048 .99 14412 12.95

USED IN
,--_._--.

8 pin WN .55 .54 .49 for com me rc ial cooling 4012 .25 4049 .45 14415 8.95

"f-"l 10p;nWW[TJn) .65 .83 .58 applications. 4013 .45 4050 .69 14419 4.95DATA

_ u-s
14 pin WW .75 .73 .67 40 14 1.39 405 1 1.10 4501 .39

~
PRODUCTS DB25P (RS23 2l $3 .25 16 pin WW .60 .n .70 • 105cfm free air delivery 4015 1.15 4052 1.10 4502 1.85

OB25S Female 3.75 18 pin WW .95 .90 .8 1 • 4.68"' SQ. x 1.5(1' oeep . 4016 .59 4053 1.10 4503 .69PRINTER Hood 1.25 20 pin 'WW 1.15 1.08 .99 Weight · 17 oz . 4017 1.19 4055 3.95 4505 8.95

$19.95 ea. Set with Hood . Sa le 7.50 22 pin 'WW 1.45 1.35 1.23 SPfCIAL PURCHASE 4018 .69 4056 2.95 4506 .75
24 pin 'WW 1.35 1.26 1.14 4019 .45 4059 9.25 4507 .9522/44 SIT. KIM 2.95
28 pin WW 1.80 1.53 1.38 ..~ $9.5011. 4020 1.10 4060 1.39 4506 3.7543/88 SiT, MOT 6.50
40 pin INW 2.20 2.09 1.89 402 1 1.19 4068 .75 4510 1.19

12 VOLT 50/ 100 S-100 Con nector W/W 4.95 4022 1.15 4089 .35 4511 1.19
SO/ 100 & 100 Connector SIT 3.95

SUPER IC CLOSEOUT SPECIALS 4023 .29 4070 .49 4512 1.39BUZZER/HORN 40 24 .75 4071 .35 4515 2.75
4025 .25 4072 .35 4516 1.45• OZ' DIAMETER Full ASCII UlN2OO3 2/$1. 99 2N6121 3/ $ 1.00 8OE!OA CPU 2.95 5027 CRT $9 .95 4027 .65 4073 .35 4518 1.3974lS888 3/1.99 SlG2852 3.95 2102 RAM .75 11C24 8.95 4028 .85 4075 .35 4520 1.25ALL METAL Encoded Keyboards 74lS3n 2/1 .99 745287 1.95 4000 RAM 1.49 95H03 2.89 4029 1.29 4076 1.29 4555 4.952/$1.99 74lS241 2/1 .99 2758 EPROM 2.95 8X300CPU 14.95 MM532Q 5.99 4030 .45 .on .35 4556 .998259 6.95 74 173/8T10 5/1.99 745387 1.96 9131 RAM 1.99 4031 3.25 4078 .35 4588 2.25 CIl

nCnI2B-Character,5B.Key 658 1 RAM 2.95 ZSOACPU 4.95 2708 EPROM 8/29 .95 EMM4402 1.99 4032 2.15 408 1 .35 8OC95 1.50 m, --'LM733CN 3/ 1.99 8522 6.95 74 lS93 3/1.00 1103 RAM 3/1.50 4034 3.25 4082 .35 8OC97 1.25 "UGE D43C3 MC141 4 3/ 1.99 6502 CPU 5.95 2114 8114.50 8700A/O 2/ 16.95 4035 .95 4085 1.95 -IFormat .. CP/M trademark of Digi tal Research. Apple trademark of Apple Computer. m

i
PNP power

for s:HFE "" 40-120
Alphanumeri c

, TEAMS: MO. Cashier's Check. Bank Wlte. Peraonal
lDVCEO = 30 cn.ctt. allow 2 weeQ lot ptOCKSIng. Include OnYera

Entry lJcense 1M credit card ..VISa.Me ,AMEX. CBadd 3'1o mIC - 3A
a«YICe charge. Add :w. ltIippi~ & hoandklg 01 12. :D6,ca> pes available

VP-606 Async serial output. Reg. $99 .00 'tlfNcMYIlf lI\J"ea ler. Add 10'Ji.to- foreign orders Of US
~69C ea. Parcel Pc»1. Include TNphone number. NO COOS.

ACP SALE ... $69.95 PTice . subjec t 10 change without nola, Some Itema <0
subtect to prior h ie. W. reMfV e In. rlghl lo~litut. CO
1MI'lUf.cn.If. Retail poe.. lNI Vvary I\)
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Latest microstrip model of the "orig inal"

WAVE 1V mTBI m
• LT· 13 Down Converter with Preamp
• 16 dBi Slotted Antenna
• Deluxe Power Supply Kit
• All Coa xia l Cables Includ ed
• 2000· 2600 MHz Tuning Range

~
LAB-TRONICS, INC.
p.O. Box 171
Rogers, MN 55374
612-428 ·4226

A WRITe FOR

~!O?L , McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) M2 509'.l

1901MCGEE STREET KANSAS CITY, MO. ~1oe

EDUCATION & INSTRUCTION
DISCOUNT technical books, Sams, Hayden, TAB,
and others, 15-30%, write COMPUTERWARE, Box
10070, San Jose, CA 95157

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D.'s...Free revealing deta ils. COUNSELING,
Box 317-RE9, Tustin, CA 92680

FOR SALE
MICROWAVE receiver system. Write: " Dealers
Wanted ," Dept. RE, POB 4181, Scottsdale, AZ
85258 (602) 941-9395.

THE Inte lligence Library. Restricted technical se­
crets-books on electronic surveillance, lock­
picking, demolitions, investigation, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. BlVd.,
Flushing, NY 11354

RESISTORS V.W , Y2W 5% carbon films 3¢ ea. NO
MINIMUMS. Cabinet assortments, 1% metal films.
Request deta ils. Bulk pricing available, JR IN­
DUSTRIES 5834-C Swancreek, Toledo, OH 43614

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRO­
NICS, Box 82-G, Skokie, IL 60077

CABLE TVconverters, microwave antennas, cable
parts, plans, parts and assembled units. For in­
formation send $2.00. SAT-TECH P.O. Box 10026,
Cleveland, OH 44110

PICTURE tube rebuilding eqUipment-we sell
and buy new and used equipment. Free training.
ATOL L TELEVISION, 6425 Irving Park, Chicago, IL
60634, phone (312) 545-6667

VHF/FM AMPLIFIERS

Model 7002 $9.95ea
• All solid state signalamplifier
boosts weak signals. For 2 sets. ~ '" .....""'"

Model 7004 $12.95ea.
• For up to 4 sets. Signalgain3 dB

DISTRIBUTION
AMPURER VHFNHF FM

~FM~ $29.95ee.
• DesignedforTVIVCR
multiple-setinstallations.

QUICK CONNECT "p'~
PLUG & BALUN ~

ModelV 400~1.50ea =

10 for $12.50 QUICK CONNECT
" p' PLUG RG 59U

QUICKCONNECT ModelV 4036

;:~~~.75fJ· $2.50~
10 for $6.00 ,~
For 75 ohm cable.
No wiring necessary. 6 fl.

VHF/UHF MATCHING TRANSFORMERS

ModeIMT-1 s.rs.,~
10 for $6.00
VHF/UHF 75-300 ohm $ 0
matching unit Miniature Model MT-2 1.1 ea
size completely shielded 10 for $9 00
and beIancedforreductlOll ' .
of direct pick-up. ~ Complet&!ypIaslic molded
~II."-=:::: construction for weather-;S - proofing.Suppliedwith

to-lI rubber boot

UHF TVVagi antennas. Channels 14 to 70. MATV
MFR's discount. Catalog 50 cetns. C.E.D., 24, High
Range Rd., Londonderry, NH 03053

32K color computers $499.95. Extended BASIC
ROM's $85.00. SPECTRUM PROJECTS, 93-15 86
Drive, Woodhaven, NY 11421

ORDER No . 171AE047

~ ROUTE9N,
PLATTSBUR GH , N.Y. 12901
Tol.: (518 ) 561-8700.

COAXIAL SWITCH

Model OCS-AIB$7.95
Aversatile product,with a
rangeof consumerand
MATVapplications.

TV GAME SWITCH

ModelV 450 $2.95
300 ohminandoutwith
RCA plug.

COAXIALSWITCHING FOR

~~g>RED~~SS$6ETT95E 'i;;~~=~4~-$-:'!!:$~~
Model AB-370 • ea --
3-posilion coaxial ,
pus/Hlultonswilch. ~

[$J COAX AB SWITCHES

~.2 :.:_ Model AB.27 $2.95ea
. . .. 0 • • Imput 75 ohm • Output:750hm

Model AB-28 $2.95ea. Model AB-29$2.95
• Input:75 ohm • Input 75 & 300 ohm

• Output 300 ohm ~€5@

ANTENNA/CABLE TV ~~-
SWITCH $1095 .,;
Model AB-400 • ea :"

. •-.-. ANTENNA/CABLE TV

" SWITCH $9 95,~.' I Model AB-410 • ea
t .J • Switchesfromcable to antenna
, .s."II system instantly.• Accepts75 or

': 300 ohmimpuls.

=

Earn up to S60 0 a Week & Morel
No costly .c hool - The Original "FCC Tests-

~~~~~r ;cc'G.':::~.~~.~~::.r.~~~ILi~~~':~ 'S'
Newly reYlsed multlpl e·choic e exams cover , II -...-. ....~ __ ..;..M.

I r... tuted on the actual FCC Goyl ..s rn! COI1'1I'TUInD.
~~J."'~~~~:b :~eea~:r~~t~,,~Ulr~. $12.95 post· PRODUCTIons,
De t .E P.O. Box 26346, San Francisco , CA 94126

Highly Effe c tive Home Study BSEE Degre e PrO­
gram fo r Experienced Electronic Technicians
Our New Advanced Placem ent Program grants

I~ 'I Credi t for pre vious SChooling &; Professional sx-

~
perten ce . Advance Rapidlyt Ou r 36th Yea rl

, FREEDESCRIPTM lITERATUREI

. Cook'sInstituteof ElectronicsEngineering
, DESK 15, P.O . BOX 2034 5, JAC KSON . MS 39209

• Most.r Charge N.Y. Sta te IADD FOR SHIPPING AND INSUHANC

:'t.::ey.~ ~ S2S1.00:~:gg :: : :: ::~::gg -.,J~,-+~
• Check ..1M tax. 501.00 to 750.00 ........ 8.50
12 5 .00 minimum Of'eMr- 751 .00 to1000.00 ••. ••••• 12 .00
<:00' (requ _ 2S'Mo depooIt) ewe<1000.00 .,.., 12.50

VIDEO CONTROL CENTER .dldo~dIdlI~

ModelV 4802 $39.95 ea
Providesremote controlaccess01
all your Video,TVor Cableimputs
to your TVset or Big ScreenTV
from one convenient locationby
merely flippinga switch.

VIDEO SWITCHER

Model V 4801 $29.95 ea.
Flipaswitchto watchaprogramon
anychann el, whilesimultaneously
recording a program on any cable .
or payTVchannel - or vice versa
Plus, you can use your recorders
programming featuretorecord TV

L _ _ C!!Iillll:Ullllml programs while you're away.

TESLA cells: 100" arcs! Five plan manual $15.00.
Catalog $1.00. B&L SCIENTIFIC, 215 West First,
Suite 105-47RE, Tustin, CA 92680

"ifTEKNIKA WIRELESS
REMOTE CONTROL
TV TUNER

$110.00 ea.

~ REMOTE TV
~ CONVERTER _ .
Wireless Remote Control _~~~ ::;.. ~~
40 Channels 4 or more ~~~~':.

139.95ea 125.00ea.
ModelCTCSR

PORTABLE digital capacitor meter with 1% accura­
cy range 1 pf to 10,000 /-LF. Uses readily available
CMOS. IC's etched and drilled. PCB and plans
$14.95, calibrat ion components included. DRIS­
COLL ELECTRONICS, 57 Scofield Ave., Bpt, CT
06605

SUBSCRIPTION television educational manual.
Complete theory and circuits, $9.95. Parts and kits
available . 0 & S ENTERPRISES, PO Box
110901RE, Nashville, TN 37210

OCTOPUS circuit tester and oscilloscope with hori­
zontal input troubleshoot circuits fast. Schematic
$1.50. ADAMS. G.F., 1070 Easton Rd. * 6, Roslyn,
PA 19001

PROFESSIONAL electronic devices, plans, kits,
P.C. circuitry, famous drop in microphone cartridge,
debugging equipment, more items available. For
information send $2.00: MOUNTAIN ELECTRO­
NICS, R. 2, Box 186A, Charlotte, TN 37036

(J)
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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.

en
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1.3lJ
.49

1.65
.65
.65

2.30
2.30
2.30
2.3lJ
2.3lJ
2.30

.05u.

.03 u .

.06u .

.04u.

-

Refer to ourprevious
AUGUST 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 d~ys.

SWITCHES

UNGAR-PRINCESS UNE FOR
MICRO SOLDERING

SPEECH EVALUATION BOARD "
LIMITED QUANTITY

PLUG IN YOUR OWN EPROM AND
IT SAYS WHAT YOU WANT IT TO SAY

SPSB1001-01 $159.95

-

PLASTIC ENCLOSURES
by PACJi..TEe

6976 '(HI, 3 Wn Iron n.25 6960 Pencil Noll. Plated 2.1M
6990 _ lronHoider U 2 116' Nob. Plaled 2.1M6991
~~M""- 1.12 6912 oil.Plaled 2.1M6910 12.11 1139

~~ .U mA
3t.B96915 15WHeal Unil 12.11 6943 1.01

6903 3-Wlre Handle 16.01 6944 Tip.50rnA 1.016950 PoneJI Nib. t.oPPe! 1.10 6945 Tip.375 OIA 1.016951 ~:~r~Copper
1.10 6946 Tip ,180 OIA 1.016952 1.10 6947 Tip. Slolled 4.40

6953 PT<cision Nib. led 2.1M 6982 ·In·line Extractor 6.40
6983 T05Extractor 5.OQ

NO. OF COIlTACTS
49'l'09P 9 2.76
49·1109S 9 3.22
49·111SP 15 3.17
49·11155 15 4.40
4g·1125P 25 5.01
49·11255 25 5.71
4g·1137P 37 7.25
49·1137S 37 1.25
5-SOCKET. ~ .Pl.UG •

OJ " w

(~-

HEIGHT WIDTH DEPTH PRICE '~Rl ! IIIi HI_
~~l:M8~ ug:: 199:: l~r ,Ull . 1 ; I
CM6·22SK 2,50" 6.06" 6.25" 12.30 ~
CM6·lOOK 3,25" 6.06" 625" 13.110 ~ \-. • \ ~

A_ C....., - . Gf1ot. Tift Ind _ I I

5% CARBON FILM RESISTORS
Availlble stock an . 1 5% standard values between 1 OHM

I nd 9.1 MEG OHM. Multiples 01 200pes. pervalua

114 WATI.=,..,------ - - - -----=:-:­
8alow1000pieces
1000piecesandmore
112 WATI .= =- ....=
IleIow 1000pieces
1000pieces and more

---tl It-- 11r.11.1--

D-SUBMINIATURE RS232 TYPE
CONNECTORS AT MINIATURE PRI

-SPECIAL­
THE SIMPLE SOLUTION

TO I.C. SELECTION
1982 I.C. MASTER

• Deluxe 3500 Pag e z-v olurne Se t
• 55,000 I.C. Devices
• 150 Manufacturers
• 2400 Complete Dat a S hee ts

from 62 Manufa c tu rers
. Regularly $82.50

Active's Super $49 95
Low Price •
ACT NOW WHILE QUANTITIES LAST

OPTOELECTRONICS

L.I!.D.lIImp8ff'LED209 T-' 3Iml Red .10
l EO 211 r- i 3mmGreen .19
lEO212 1-1 3Iml Y..... .14
LE0 220 T-1-3/4 SmmRecl .11
l EO222 1- 1-3/.45mm Gr!en .151
LEO 224 T-1-3/4 Smm Yellow .11

FNO 357 D1.....P__ 1.29
FNO500/TIL322 ~~ 1.19
FN0 507/T1L 321 A L~ 1.198t m~MAN 72 ~ 1.01
(4 Diclrt . 16SegmentAlpha Num.) 24.16
OL2416
(4 ll1gi1' 17~~m•.) n .15

Il D7" 1.49 Tll111 .$1
ILO 742.60 4N 26 .61
ILCT6 1.86 4N33 .19
,",eT2 .52 \ \

2.95

2.251-_~~~~~~~~~~"""","~~~-I
4.65
5.95
8.50
5.05
8.05
7.50

3.95
4.50

14.95

ECL RAM
10414OC.l HM2510 5.95
256 x 1 81T FULLY OECOOEO 15NS 16 PIN

MISCELLANEOUS
MEMORIES

93L422PC l K(256 x 4) LowPower 14.95!------------,;..--------I
TIL RAM Tristate
93L422DC lK (256 x 4) LowPower 15.95
TIL RAM Tristate
93422DC l K(256 x 4) TILRAM
Tristate
UPD4104C (4096 x l ) STATICRAM 2.95
300NSTristate
Microprocessor Quartz
Crystals
St andard Frequen cies a nd Packag es

1 th ru 12 MHZ o nly $4.95'ea.

MICRO COMPUTER
SUPPORT CENTER

STATIC RAM'S
16K (2Kx 8) 200NS 24PIN 9.95

1K (256 x 4) 250NS 22PIN 2.65
1K (IK x 1) 250NS16PINLowPower 1.59
1K (256x 4) 250NS16P1N 2.75
4K (1Kx 4) 200NS 18 PIN Low Power 2.45
4K (l Kx 4) 300NS 18 PINLowPower 2.20
4K (4Kx 1) 55NS 18PIN IIERY _CIAL 3.95
4K (l Kx 4) 45NS 18 P1 NCeramic 9.95
4K (4Kx 1) 450NS18 PIN (CMOS)LowPower 4.95 ......~~~~~~~..~.._-;,;,;,;;,;,,-~;,;,;~

16K (2K x 8) 250NS24 PIN (CMOS) LowPower 19.95
16K (2Kx 8) 150NS 24 PIN (CMOS) 17.95
16K (2Kx 8) 200NS 24 PIN (CMOS) 15.95
4K (1Kx 4) 450NS18 PIN (CMOS) 4.65
4K (4K x~) 200NS 18 PIN(CMOS) 2.95

MICROPROCESSOR
CHIP SETS

8080
FAMILY

8035 5.45 8224
8080A 4.45 8226 '
8085A 6.95 8228
8086 34.95 8251
8OC35 CPU (CMOS)11.25 8253
8155 9.00 8255
8212 2.25 8257

8259A
UART'S

AY3-1015A1 Sl60 2P
AY5-1013A

8500
FAMILY

6.95
4.65
7.95

10.85
11.00

P2016-2O
P2101·25
P2102·25l
P2112·25
P2114-2Ol
P2114-30l
P2147-ll55
C214~

P4315-45l
1'5516-25l
1'6116-15
1'6116-20
1'6514-45
1'6504-20

6502 CPU
6520 PIA
6522 VIA
6532 RIOT
6551

DYNAMIC RAM'S
P4D50-30 4K ( 4Kx 1) 3OO NS 18 PIN 3.65
P406Il-JO 4K ( 4Kx l ) 300 NS 22 PIN 3.65
1:-4116-20 16K (16Kx l ) 200NS 16 PINCeramic 2.95
P4116-2O 16K (16Kx 1) 200NS16PIN 1.95
P4116-25 16K (16Kx 1) 250NS 16PIN IIERY_CIAL 1.49
P4164-15 64K (64K x l ) 15ONS16PIN SPECIAL 15.95
P4164-2O 64K (64K x l ) 200NS 16PIN 14.95

EPROM'S
C2708·45 8K(1K x8) 450NS 24 PIN 5.95
C27161 16K(2Kx 8) 450NS 24 PIN 5.95
TMS2516 Single5 VoltSupply. Intel PinOut
C2516·35 16K(2Kx 8) 350NS 24 PIN 6.95

Single5VSupply. IntelPin Out
TMS2716 16K(2Kx 8) 450NS 24 PIN 9.95

3 Power Supply. T I PinOut
C2532 32K (2Kx 8) 450NS 24 PIN 12.80

T IPinOut
C2732 32K (4Kx 8) 450NS 24 PIN 12.80

Intel PinOut

BIPOLAR PROM'S
6330/82523 32 x 8 Open Collector 16 PIN 2.45
6331/82S123 32 x 8 Tristate 16 PIN 2.45
93417/82S126 256 x 4 Open Collector 16 PIN 2.45
93427182S129 256 x 4 Tristate 16 PIN 2.45
27S29/28S42 512 x 8 Tristate 20 PIN 6.95
93453/82S137 1024 x 4 Tristate 18 PIN 5.95
93451182S181 1024 x 8 Tristate 24 PIN 10.95
7128/27S185 2048 x 4 Tristate 18 PIN 13.95

1.15

BIFETS
TL061CP .69

TL071CP~ .68TL072CP .99
TL074CN 1.79
TL081CP .59
TL082CP .99
TL084CN 1.69
TL430CLP 1.09
TL497ACN 3.60

BRlDGI: RIlcn...t:R'S_ WOIII

lJJvAmps .49 iJJc- .5T

KII'OZ KII'COIlJJvAmps .49~ 1.32

K81'C601

~

SPECIAL!!!
WHILE SUPPLIES LAst
1/2 AMP (Mostprobably higher)

T0220
Positive Voltage Regulators
5V.34 12V .34
6V .29 ' 15V .34

PRDGRAMMABU!
UNI.IUNCTlON
TRANSISTORS

375 Mw40 VOLTS 10·92 CASE
2N6027 .49 2N6028 .H

TTL 74LS SERIES
;(l)H .21 74LS42lj ... 74LSl38H .55 74LS191N .~ 74LS283N ...
~'N .22 74LS47N .n 74LSl39N .55 74LS192N .74 74LS298N .11
mN .24 74LS73N .35 74LS'48N 1.39 74LSl93N .74 74LS348N 1.15
~ .24 74LS74N .:1: 74LS1S1 N .43 74LSl94N .74 74LS362N U 5;o<N .25 74LS7SN .45 74LS1S3N .42 74LS221N .It 74LS36SN .H
;QSN .25 74LS76N ... 74LS' SSN .17 74LS240N 1.11 74LS.166N .61
MI8N .25 74LS8SN .It 74LS1S7N ... 74LS241N 1.11 74LS367N .H
;Q9N .25 74LS86N .35 74LS 1S8N ... 74LS242N 1.11 74LS.168N .H
110N .24 74LS9ON .42 74LS1 6ON .71 74LS243N 1.11 74LSJ73N 1.•
i11N .21 74LS92N .54 . 74LS161N .71 74LS2..N 1.25 74LSJ74N 1.•;,2N .25 74LS93N .54 74LSl63N .11 74LS245N 1.15 74LSJ75N ...
il3H .:IIi 74LS96N .n 74LSl64N .11 74LS2S1N .M 74LSJ77N 1.25;,4N ... 74LS107N .42 ' 74LSl65N .It 74LS253N .M 74LSJ78N .11
>Yl .21 74LS1 12N .:IIi 74LSl 66N 1." 74LS257N .M 74LSJ9ON I.";21N .27 74LSlm .45 74LS17ON 1.11 74LS259N 1." 74LSJ93N I.";26N .25 74LS123N .11 74LSl73N .n 74LS266N .42 74LS447N .It
in! .34 74LS12SN .49 74LS174N ... 74LS273N 1.11 74LSI24N 1.1'i32N .27 74LSl32N .11 74LS l75N .45 74LS279N ... 74L587OO 1.31
»aN .21 74LSl33N .41 74LSl89N 4.45 74LS2lION 1.11

TTL 74F SERIES
FAIRCHILD ADVANCED SCHOTTKY
The competition~ be In short supply

but ACTIVE H THE STOCK!
'OOPC .. 74F109f'C 1.20 74Fl58PC 2.11 74F258PC 2.34
'02PC .. 74Fl11PC .• 74F182PC 3.30 74F3S2PC 2.34
'04PC 1.11 74Fl38PC 2.11 74F241PC 4.~ 74F3S3PC 2.34
'1I8PC .. 74Fl39PC 2.11 74F243PC 6.25 74F373PC 6,86
" OPC .. m lS7PC 2.11 74F2S7PC 2.34 74FS34PC 6.86

ACT NOW WHILE UANTITI
CMOS

- CD4000 SERIES -
OVER 2 MILLION IN UNITS IN STOCK!
PLASTIC AND CERAMIC AVA~BLE

CHECK ACTIVE'S JULY AD FO PRICES
WE WON'T BE UNDERSOLD.

TELEDYNE 3y' DIQIT
AID CONVERTERS

:I6CPL Intertacos withanLCD 12.15
07CPL OIrectIv Dr1Yes anLEO Display 12.15
16CPL AuID rerobAuI. Polarity 13.71

~:i r=l:lo=O<iw: U:~

SCR'S and TRIAC'S
IC4S SCR.6 AMP &:N .54
1C47 SCR.6 AMP 2W'I .61
N5064 SCR,8 AMP 2W'I .29
IC1060 SCR 5 AMP 400V .49
IC1 160 SCR 8 AMP 400v 1.29
IC llSE SCR 8 AMP 500V 1.19
IC116M SCR 8 AMP 600V 2.39
1C1260 SCR12 AMP 400v 1."
IC2060 Triac 3 AMP 400V .99
IC216B Triac 6 AMP 2W'I 1.15
IC2160 Triac 6 AM P 400V 1.91
IC2260 Triac 8 AMP 400V 1.33
IC226E Triac aAMP 500V 1.55
IC2360 Triac 12AMP 400V 1.95
IC2460 Triac 16AMP 400V 1."
lC2630 Triac 25 AMP 400V 2.71

OLTAQI! REQULATORS
1Amp_

lXXKC seres (70 3) 1.29
lXXUCSene, IT0 2201 .61

• 1 Amp Meg8ttw.
lXXKC seres (TO'31 1.49
lXXUCSene, (TO'220) .71
Wi llable VOltages 5. 6, 8, 12. 15. 18. 24.

5 Amp PoeIU ..e
8HOSSC 5 von, (TO'31 6.95
8H12SC ' 2vons (TO'3) 7.95
8HGSC Adiuslallle IT0 3) 6.95

1 0 Amp Poeltl••
8P055C 5vons (TO'~) ?;95
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Microwave TV antennas. Best in the West! Rod
disc type. Complete with cable, accessories, war­
ranty, 52 dB $125.00. Dealers wanted. GALAXY
ELeCTRONICS, 6007 N. 61st Ave., Glendale, AZ
85301 (602) 247-1151

STAGGERED resistor assortment V.W 5% com­
mon values 40 each. Less common 10 each. 500
total $10.00 CI ELECTRONICS, P.O. Box 3034,
Camarillo, CA 93010

MAGIC TV machine. Amateur microwave rece iv­
ers, 1 yr. warranty, $99.95. MICRO, Box 3123,
Temple, AZ 85281. We repair most brands of
amateur microwave receivers.

MICROWAVE downconverters. Also UHF sub­
scription TV kits. Catalog 20¢. TROJAN ENTER·
PRISES, 2920 Shelby, Indianapolis, IN 46203

SCANNER/monitor accessories-kits and factory
assembied. Free catalog. CAPRI ELECTRONICS ,
Route 1R, Canon, GA 30520

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits, in­
formation, much more. Discount prices. UNIVER­
SAL SOUND, Dept. RE, 2253 Ringling Blvd., Sara­
sota, FL 33577 (813) 953-5363

POLICE/fire scanners, scanner crysta ls, antennas,
radar detectors. HPR, Box 19224, Denver, CO
80219

TRS·80 mod 3 cassette programs 16K mail-list and
inventory list. $14.00 each, $20.00 both. Write SUN
MERCHANDISE COMPANY, Dept. RE-1, 1739
Embassy Drive, Jacksonville, FL 32207

CABLE TV Secrets-the outlaw publication the
cablecompanies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters , etc. Suppli­
ers list included. Send $7.95 to CABLE FACTS,
Box 711-R Pataskala, OH 43062

LIQ UIDATING $100 ,000 inventory: speaker
comes, gaskets, voice coils, spiders; also finished
speakers, 50% - 75% below cost. Free list: ISE, 355
Cowan Terrace W, Brownsville, TX 78521

ANYTHING electronic located fast. Reliable ser­
vice, details $1.00 SASE. W.K.M. 212 N. Milton
Ave., Baltimore, MD 21224

SUPER SALE
EPROM's

' -7 8 up 50 up

2716 (5V . 450n5) $3 .95 $3 .55 CALL
2732 (5V , 450n5) 7.85 6.95 CALL
2532 (5V, 450n5) 11.20 9 .25 CALL

STATIC RAM
6116p-3 (150n5) 7.50 7.20 CALL
21 14l-2 (200n 5 ) 2.10 1.70 CALL

DYNA IC RAM
4164 (200n5) 7.90 7.49 CALL

MISC
CPU Z80A $5.2 9 ea.
CDp-1854ACE (UART) $4. 80 ea.
16K RAM Expans ion Kit

fo r TR5- 80 Mod III $ 12 .95/8

d'=~ SUNTRONICS CO., INC.= 12621 CRENSHAW BOULEVARD
~~ HAWTHORNE. CALIFORNIA 902S0
~ $TQRE HO URS; Mon . ' " l O."' lo G JOP'" - $~ l o. .." o !)pon

IN CALIFORNIA OUTSIDE CALI FORNI"" TOU FREE

(213) 644-1149 1-800-421-5775
Min Ordor: $ 10, P/ H: $2, Acc ept VISA. Mastercard. Cneck or M.D.

LATEST in video accessories!! Free shipping in
U.S .A . Catalog $ 1.00 . ELE CTRONICS ET·
CETERA, P.O. Box 826-L, Solvang, CA 93463

MINI FM MIC
Compact size, only 2" x l " xo/.''. Transmit
to FM radio 88 -108 MHz . Exceptlona '
audio quality . Transmits stable signal up
to 900 ft. Complete kit incl. case, battery
& instructions. Only $1 3 .95 . Assembled
$ 18 .9 5. Add $1. 55 S&H ea. Send 20e
stamp for brochure.

S.E. e",p., 80x , 132-RE
Yorba Linda, CA. 92686

"'.."'..
8212
.216
1103.1.

.70 MISC:1~t 13~ , :~~ :\~· 14L 170 1.gS IOJI
: 14L 174 .~ .....
· 74t 1~ . " 56· 74 1 . 1:256
· 74 , 1 . '''''330

:: ~t ~J': :='i 74L 24 1 . Mel'".4 74l 244 . . LM3IO
74l 245 1. LM3M

:1

1
~~ jj~f ;:i t ~~

1.1 'J4 L 1.1
.7 74L .
J~ 7y!:
: ~1 L :f§
: ~1t ~ ,:
· 74L 77 J.

74Li74
74L
74L 1
74L
74
74 5

~t 1~

I :11 an 'os SlRIU

14$00 3S ,....
I I

14502 3a 145 112
,.S03 3a 14S132

.1 ,.... 'S 14$ 138

,: "50S •• 14St40
7411 .. ,.sea 40 1451sa

~a ~
3. 745 10 .. 74$114

14S15 56 14$175

74', :~
7. 1 '.520 56 74$181

a~
7·H

74522 ,. 7451.2..
~2 "S30 ,. "....74537 12. 145'4074 ,

I
7.~

M551 eo 74S2Uas 74
:4

' 4 56 5 .. "'~7 1

~21!
7451 4 .. 14S4n

.4 " ses ' 0074144 2.
7. 74'4 ,: (PROMS

~24
.1 ~1·.4 1. 1102 . " "3""..4 74, '''''' ,.. "2 15 • •

74U 7.1 21161 5'11 • 00 . ,. so...
~12 74' 1 TM52716 ...

"' 00 ...7.1 2132 ($ '11 10 so II' 25"

74~ :, ~4 ' rM 52532 11 so IJ~ 25••

~~ !
.,

.1 .. "",loG<

.1 "EGUlAT()fl;$

O'(N" "'IC ..... ,
'''''''

4027 21 t UBer 100lI

11~~:: ~
,.",.,...,""

STATIC RAMS ,..,.,..,
~Rt~s ,II

19 11

CPUS

• '0.00
100
'00
" 00. son.

$7.45
"SPEC '

REAL-TIME CLOCK
CALENDAR (MSM 5832)

XTAL.. ..

$ 2.85

Fnillftl
.1':;eOt~.Oat•.v.a r. &

" But, Qr.."te<t

• 4 Btl Oata 8uI

' 481tAddr...

•R/W Hokt Sea.c •

ZENITH '**' ZVM-121
12;n. 1SMHz.lGREENPhos.

$113.00IC.S.#·KCf,.:.i·2·· ,.
12in.19MHz.lGREENPhos.
Non-Glare Screen $134.50

S'MC¥8M~ i2A··· ·· .. ·.. ····..
12in. 15MHz.lGREEN Phos.

$95.00
AMDEK#cM'~i3' '(COL6'R' i)

13in. /COLOR!! $375.00$6,.96

Diskette SALE!!
«Wabash"

51,4 8""
SS/SD $22.00$25.00

SSIDD 27.40 3040

DS/SD" 34.90
DS/DD 32f1.0 37.40

3inch Mini FAN- $8.95
2111- $~45
8155_ $11.50
ER2501- $4.95

AY51013A-$2.95

8202 - $29.95
6522- $5.25
2716!+5VI- $4.50
2732- $8.95

8255 -'5.95

8748·8 -'31.00
MC6800 -'7.75
MC6802 - '1495

MC6850 J4.5O
MC6821 - '4.95
8Pas. DIP

SW ITCH
$1.35ea.

'1982>
ICMASTER

2 Vo15.

4oo w /'6K $35000

8oow/'6K 1699.00

*BOOComputer w/48K

*6~~ $825.00

Printer -82 5- - 65QPO • Asteroids ~
o;sk 0<-8,0"'-_ : Mis.IoCom7 3250
_0«1:410-. 82 0 0 . Sup.8ridlul
_1011'<) 95 ' Aswm.Edit.· 4_
Joystick\",?'6 . st>, Ra_I- 45P"
32k RAM- ,79.95 : _ boll - 2_
Baste c.rt .- 4900 • Chess -~

Pac-Man-*36.95

Diskette Storage BOX
+HARD PLASTIC.

• @
SI/4inch-'" 2.95ea.

{r
$4.75ea. {r

CJ)

o
Z
oa:
I­
o
W
-.J
W

a
(5
«a:
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r~rnSElIJ the first name in Counters! .

Power:

The CT-90 is the most versatile, feature packed counter available for less
than $300 .00 ! Advanced design features include: three selectable gate times,
nine digits, gate indicator and a unique display bold function which bolds the
displayed count after the input signa' is removed Also, alOmHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery paclr,extemal time base input andMicro­
power high stability crystal oven time base are available . The CT-90,

performance you can count on!

9 DIGITS 600 MHz $129 95 .
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MH z
Sensitivit y: Less than 10 MV to 150 MHz

Lessthan 50 MV to 500 MHz
Reso lutlon 0.1 Hz (10 MH z range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

D isplay: 9 digits 0.4 " LE D
Time base: Standard-IO.000 mHz, 1.0 ppm 20-40 'C.

Optional Micro-power overHl.i ppm 20-40'C
8-15 VAC @ 250 ma

Wkll.
CT·90 .....red, 1yur ....arTalIt)' $ 129.45
CT·9QKit. 9Oday ,.ruwu-
rllll)' 109 9S
AC-I AC.dapM!r 1.9S.,q Niud pK). -+" C
,yapu:rtCtlarl" r 12.9S
OV-!. MK"rOo JtO""'f r <h n
111M baM 4' .9S
bum.lllm. base IIIpIII 14.9S

7 DIGITS 525 MHz

Display:
Tim e base:
Power:

$99 .95

84 .95
3.95

12.95

~
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
A01 AC ada pter
BP-I Nicad pack + AC
adapter/ charger

The CT-7 0 breaks the price barrier on lab qual ity frequency counter s,
D eluxe features such~ three freque ncy ranges >each withpre-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accura tely measure signals

from audio th ru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is
the answe r to all your measurement needs, in the field, lab or ham shack.

SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MHz

Less than 150 MV to 500 MHz
Reso lution; 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-4O'C
12 VAC @ 250 rna

$79 95
WIRED7 DIGITS 500 MHz

Display:
Time base:
Power.

SPEC IFICATION S:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MV
Reso lution 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4 " LE D
2.0 ppm 20-40 ' C
5 VDC @ 200 ma

Here' s a handy, general purpose counter that provide s most counter
function s at an unbelievable price. The MINI- IOO doesn't have the fuU

frequency range or input impedance qualities found in higher price units, but

for basic RF signal measurements, it can't be beat! Acc urate measurements
can be made from I MHz aUthe way up to 500 MH z with exce llent sensitivity
througho ut the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-I 00 makes an ideal addition
to your tool box for "i ..the-field" frequency checks and repairs,

~
MINI-IOO wired, I year
warranty $79 .95

.A0Z Ac adapter for MINI-
100 . 3.95
BP-Z Nicad pack and AC
adapter/ charger 12.95

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

$159 .95

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

SPEC I FICATION S:
DC/ AC volts: 100uV to I KV,5 ranges
DC/AC
Current 0.1uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy.
Power.

$159 ~IRED

T he DM~700 offttS profess ional quality performance at a hobby ist pr ice.
Features include; 26 different ranges and 5 functions , all arranged in a
convenient, easy to usc format. Meas urements arc displ ayed.on a large 3~

digit, ~ inch LED readout with automatic decimal placement, automatic
polarity , overrange indication and overload~OI:ection up to 1250 volts on all
ranges, making it virtua llygoof-proof! Th e DM-700 loo ks great, a handsome,
jet black , rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop .

$99.95

79.95
3.95

19.95
2.95

SPECIFICATIONS;

Range: 20 Hz to 600 MHz The CT-50 isa versatile lab bench counlerthatwill measure upt0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision, And, one of its best features is the Rece ive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT- 50 into a digital readout for any rece iver. The
1.0 Hz (60 MHz range) dante r is eas il d f . and . I . th10.0 Hz (600 MHz range) a ~ter ISeas t y.program~e o.rany receiver . a simp e~olU1ection t~ e
8 digits 0.4" LED receiver's YEO IS all that IS required for use. Addi ng the receiver adap ter ID no
2.0 ppm 20-4O' C way limits the operation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or off T he CT-50, a counter that can work double-duty!

Display:
Time base:
Power:

8 DIGITS 600 MHz

~
DM-700 wired, I yearwarranty
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

I ",--l rTll["' rT I ' alann [1i r..S' i 'I rw -:=- A~ II ~ \1S Sa." la",on gua, an ...d . ..am ,n. 10,1 0 doy,,1 no' pl. a •• d(..!. l.ll [ i ~ ti r. ~ L... II L. • e.:::t:I ~ji? , . tu rn ,n or.glnol fOlrn fOf I.fund Add 5,"", fOI , h Ipping .

2575 BAIRD RD PEN· FI ELD' N Y 14526 PHON E ORDERS ' 'nt u,o n, • •0 0 mo"mum a f 5 10 Ou.".o.oddIS'" coo odd
. • • CA LL 7 16-586-3950 51 O, d. " und., 5 10 od d 5 1 S0 NY,•• ,d. n"'o dd l O, .o ,

For high resolution audio measurements, multiplies
UP in frequency.

• Gre at for PL tones
• Multiplie s by 10 or 100
• 0.01 Hz reso lution!

$29 95 Kit $39 95 Wired

Telescopic whip antenn a- 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-lOO. . . . . . . 3.95
Color burst calibration unit, calibrates counter

against color TV signal . . . . .. . .. . . . . . . . . . . . .. . ... .. . . .. .. . . 14.95

For measuring extremely weak signals from 10 to l,CXXl
MHz. Sma ll size, powered by plug transformer-included.

• Flat 25 db gain
• BNC Connectors
• G reat for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

en
m
~
m
:s::
CD
m
:D
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CUSTOM elect ro n ic ma nufacturing , prototype ,
short product ion run. DAUS ELECTRONICS, P.O.
Box 831, Ang ier, NC 2750 1

RECORDS-tapes! Discounts to 73% ; all labels ; no
purchase ob ligations ; newsletter ; discount d ividend
cert ificates ; 100% guaran tees. Free details. DIS­
COUNT MUSIC CLUB, 650 Main Street, PO Box
2000, Dept. 3-0782, New Rochelle, NY 10801

DESCRAMBLERS gated pu lse sinewave,
transmitters, sniffers, bugfoller, IInea ls,
scramblers, schematics, boards, kits. Catalog
S2.00. M&M ELECTRONICS, Box 252, crom­
pound, NY 10517

SUPER-buy : microwave rece iving systems, con­
verters, sate ll ite TVRO. Large se lection of best
quality products . Lowest pr ices anyw here. Free in­
formation. Catalog $3.00. Sat isfact ion guaranteed .
TC E, Box 343, Dept. R, Brooklyn , NY 11230

USA subscription-TV stations (MDS) broc hure.
Latest and most co mplete inform ation : exact towe r
locations, programming, equ ipme nt, ow nership and
more. Send $10 .00 to TCE , Box 343, Dept. R,
Brook lyn, NY 11230

TEKTRONIX and HP 30 MHZ used osc illoscope
$200.00 . (714) 985·9967.

POWER·AMP sub-assemblies, 100 watts rms .
.05% distortion, completely assemb led and tested ,
qua ntity pricing available, free brochure. CLAXTON
AUDIO, 3174 Periwinkle, Memphis, TN 38127 .

WANTED
Ideas, inventions , new prod ucts wa nted for prese n­
tation to industry. Ca ll free 1 ·800·52~-6050. Arizona
1·800' 352-0458. X83 1.

UHF CONVERTERS
DELUXE sine wave UHF converter. Sound out of
TV like normal with only antenna 'connection to TV
o r VC R. Kits $175.00 (31 2) 267-3455 . LSR
ENGINEERING, Box 6075, Chicago, IL 60680

REEL TO REEL TAPES
TRUCKLOAD sale, Ampex high quality' open reel
tape , 1800 ' or 240 0' on 7" reels, used once, un­
boxed. Case of 40" $45.00. Cassettes ava ilable.
VALTECH ELECTRONI CS, Box 6- RE, Richboro,
PA 18954

COMMUNICATIONS EQUIPMENT
DECODE Mo rse , radioteletype signa ls frm alr­
waves with CODE'STAR reader. Kit $169.95, w ired
$229.95: Shipp ing $5 .00. M ICROCRAFT, Box
513R, Thiensvi lle, WI 53092 (4 14) 24 1-4654

POWER SUPPLIES
LA BO RA TORY quality 5-vo lt, 12-vo lt, tri-voltaqs
supp ly for Op-A rnps, IC 's, Microprocessors . Kit
$69 .95. Wired $89 .95. Shipping $4.00. P,'I ICROC­
RAFT, Box 513R, Thiensvill e, WI 53092. (4 14) 241­
8144

FIBEROPTICS
ANA LOG photo receiver . Bea utif ul s in e, squa re,
tr ian gl e reproduct ion . 10 usresponse (4.0 kHz).
Co mplete ! manual in cl ud ing analog [ EDx mtr
schematic. $27 .50 + $2.2 5 P&H. Req . case and
P.S. C. CL EARW AT ERS, 2074 Wallace Ave .,
* 604, Bronx, NY 10462 •

ARTWORK
ARTW ORK, profess ional quality , fastturn around.
Call or· wr ite today for more information orquote:
ELECTRONIC COMMUNICATION ENG., PO Box
18725, Greensboro, NC 274j9. Phone (919) 299-
9772 '

COMPUTER PROGRAMS
WINS , dog race program . TR S· 80 1111 1, co lor; pocket
specify $25.00. PAUL PICKS, PO Box 244, Lutz, FL
33549 .

PROGRAMS
INFINITE TAX TABLE for handh eld computers.
TRS-80, Sharp, etc . Fit & Fica any amo unt of
wages, d e p e nd a n t s or pay pe riods. We ll
docum ented, including options . Send $5 .95 . ENER­
GY CONTROL SYSTEMS, Box 1396, Gretn a, LA
70053 (504) 362-2090

CB RADIO
GET more CB channels and range! Frequency
expanders, boos ters, speech processors, FM con­
verters, PLUslider tricks, how-to books, plans , mod·
ifications. Catalog $2.00. CB CITY, Box 31500R E,
Phoenix, AZ 85046

Help Prevent
Birth Defects ­
The Nation's
Number One
Child Health
Problem.

Support the

.Marchof
'"'DimesW BIRTH DEFECTS

FOUNDATION

~SURPLUSITEMS!~~
.", . ~ : \ . .
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CIRCLE 82 pN FREE INFORMATI ON CARD

Town State' --'-ZIP, _

Name _

Street Address (necessary fo r UPS deli very)

Please send the parts ci rcled above to (PLEASE PRINT OR
TYP§: .

$ 2.00

$---

$- - -

TOTAL

Subtotal tor parts:
CalifornIan s add tax
Hand llng(strlke out for orde rs
oyor$25)
Post~e·(.1l0W 5%,excess refunded)

ODDS AND ENDS
Misc. pots· some funny shafts, some duals, some sing les, no
time to select 35/$5
250Ohm tri mpots 50/$5
qoo Ohm 50/$5

25A150V diode bridges 5/$5

Dynamic mic origina lly designed for Cartriv islon with extension
cable (minip lug male and female);stereo pair $5
exte nsion cable as above 5/$5

Stereo amps with LM380s and pots . May even work! 2/$5

15 MHz crys tal oscillator In small can 2/$5
Colorburst crystal 3.58 MHz
1 MHz He-6 crystal 5/$5

®®~~~oo~
OAKlAND AIRPORT, CA 94614-0355

Send the coupon below to Bill Godbout Electronics, RE Parts
Sale, ~O Box 2355Oakland Airport , CA 94614.Q355.

CMOS
4010 401$4
4015 401$5
4016 501$5
4019 401$5
4022 40/$5
4023 601$6
4025 50/$5
4028 601$5
4030 501$5
4040 201$5
4069 50/$5
4071 501$5
4073 50/$5
4075 50/$5
4093 501$5
4116 501$5
4507 501$5
4512 . • . . . . .. . .. . . 501$5

!

LINEARICS
LM301 301$5
LM741 501$5
LM733 501$5
LM380 30/$5
LM556 25/$5
LM703 25/$5
uA706 2O/$5
uA723 25/$5
Lm1458 . . . . • . • . .. . . . 201$5
CA3080 10/$5
4195TK 201$5
LM7806 + 6 reg 10/$5
LM7808 +8V reg 10/$5
LM7815 + 15V reg 10/$5
LM7818 + 18V reg 101$5
LM7824 + 24V reg 10/$5
LM7906~V reg \0/$5
LM7908 -BVreg 10/$5
LM7915·15V reg 101$5
LM7918- 18V reg 101$5
LM7924·24V reg 101$5

TRANSISTORS
MPS3694NPN 10001$35
2N4400NPN 1/4" leads 2000/$70
2N5227 PNP 10001$35
2N4917 PNP 2000/$70
FPQ3725quad xslstors 501$5

CAPACITORS
1000 uF/35V, axial 401$5
500uF/15V, axial 501$5
2200uF/16V pc mo unt 35/$5
1000 uF/16V 50/$5
220 uF/25V pc mou nt 501$5
1000uF/150V 25/$5
10,000 uF/10V axia l 25/$5

DELUXE 12V CLOCK NOW ON SPECIAL I
For cars, vans, planes, boats, or houses using altemate DC

power, Nat ional's MA1003 Is the finest looking, most readable
12V DC clock module we've ever seen. Inc ludes four blue/green
fiuorescent 0.3" readouts that are more pleasing to the eye, and
more readable, than LEOs or LCDs; brightness control option ;
"dlm-when·headllghts-on " opt ion for auto motive applicat ions;
and samp le application note . .

These have sold elsewhere for up to $19.95.Our price: $8.95
each, 21$17.95, or If you're looking for real value, 101$59.951Take
advantage now of the one of the best clock module deals on the
market.

We're clos ing out' our parts business to
concentrate on the CompuPro line of high
performance computers. Remaining parts listed
below are lim ited quantity, f irst come/first served.
Counts approximate (t5%). No phone orders, no
partial orders. Use this ad as order blank, or photo-
oo~~. - ,

LOW PROFILE SOCKETS
~f~~ri:::::::::::::::::::::::::::::::::::::::::::::::::~~
~~ ~:~ :::::::::::::::::::::::::::::::::::::::::::::::::~~
20 pin 35/$5
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!!!!J!!: """"" !!!!!.
1O.f51P1 21 C.OSPTlCIsoon TllTIef . . 14 95
lO.fS£VfKlt· 21 S\Llpw<ltchChlp.XTl .• 199 5
7101CPL .. 3~ DlIlllAlD (LCDDnv1) ,,,
l106EVfKrl ' .. IC. CitcurlBoitd. Dtspl,ly ""1101CPl. .. 3'" DlllCAID(l EDDrPrt) . 11 95
1107EV/KJt' " IC.Clrw1l8oolrd. OnplJy .. ""111I5CPl " n[).gCAlOlCDDls,ltlD 1695
l111CPL .. 3~[)gCAlOUODlsHlO 15 95
7201IUS Low B<lll'f)'VoIltl"lCk.llor 225
12051PG .. CMOS LEO Stopw-atchlTlTlIf 1295
nOSEV/KJt· .. Slopw<lICI'ICtup.xn ""'2OOCJ" 11 Tontc.nll',tor •• ."l206CEV/KrI' 11 TontGentf<ltorChlp. XTL '"1201AJPD " OKlIlIitorController '"1201AEV/KJt' " f ttq CounttrCI'I'JI.xn .. I"72DaIPI 1I StvInOlC.1c)1Counltt 1595
1209IPA • CIockGlf'llrator '"12151PG .. 4fl1nc CMOSStopw,tchCKT 1395
7l15EV/KrI· .. 4 Fune StOPW<ltch CIIIP. XTl 149 5
7215AUI 1I 8 Dl91Unrr. CounlllfCA . .• ,29 95
72115CUI 21 IDlll'lfr~.CountI!fC.A 2495
12160lPl 1I SDrllrlfreq.CounlrtC ,C 199 5
72171JI 1I 4 Gog '! LED Up/DownCcunl. rC.A . .10 95
1217AlPl 1I ..~ LED Up/ DownCountt r C.C. . 149 5
122..IPl .. lC04 'h Dlll,t UpC(llJnlir ORI ... 1095
72215A1JL .. IDlII'IUlliY,Counltf ""122I5AEV/KJI' .. 5 FurteoonCounttrChlp.XTL ... . 74 95
1240UE 11 CMOS 11m Prog Timarl Ccuntrr '"1242UA • CMOS DlvIdl-by·255 RCTITlIf••.. . '"7250UE 11 CMOS IICOProg T~rfCoun!.r .•. ' 00
7260IJE 11 CMOSIICDProg . TlITle rfCounll!r ••. '"15~51PA • CIr,l OS 555Tlrrorr .•• \ ,45
7 5~IPD " CMOS 556TlIl'lI r .••• •..• 220
761111CPA • CMOSOPAm9Cornp,Jr<llcf. . .......... 5MV 225
761211CPA • CM05OpAmpExt Ctnvr. •. . .. ... .. 51llV 2 95
782111CPA • CIolOS DulJOpAmpCornp .. • . • •• ••• • . ,, 5MV 3.95
1631CCPE 11 CMOS tn Op Arnp Comp, . . .. . .. . . .. . . . 10MV 6 35
7641CCPO ,. CMOS Ou.1dOpAmpComp, • .•••.•. . • . .. 10J.lV 750
1642CCPO " CMOSOuIdOpNn pCorop, ........... 10MV 750
11560CPA • ~~~~Z:;IO; : : : : : : . : : : : : : . : : : : : : : : . : : ~ .~~8OJlCCPO ,.
l1048CCPE 11

~:~~!~~~:~l~.f~~~~ : : : : : : : : : : : : : :l~1069CCO
8211CPA •8212CPA .. Volt Rtll ln(hc.11or. . . ,,,

14CllO ,. as 14C221 11 19 5
14C02 ,. .as 74C2"0 ,. 1.9!!
14CQ.4 ,.

" "'"
,. 1.3, 74C244 ,. 1.95

"'"
,.

" 14Cl01 ,.
" 14CJ73 " '"14Cl0 ,. .as 1"C151 11 2 49 74CJ74 ,. 2 49

14Cl" ,. .ss 14C154 .. 3.49 74C901 ,. 39
14C20 ,. .as 14C157 11 2.25 74C9OJ ,. 39
14C30 ,.

" 14Cl60 11 1.19 14C9OI5 ,. 39
14C32 ,. .39 14C161 11 1.19 14C911 1I US
HC42 " ". 14C162 11 1.19 HC912 1I US
HC48 11 1.95 14C163 " 1.19 14C915 11 1.19
14C13 ,. .70 74Cl&4 ,. 1,49 14C911 21 8.95
14C14 ,.

" HC173 " 70 1"C922 11 .....9
14C85 11 1.95 14C114 " 1.19 14C923 " 4.95
14Cas ,. 39 14C115 11 1.19 14C925 " '"74C19 11 '" 74C192 11 149 1"C926 11 '"14C9O ,. 1.19 74C193 " '" '0':0' 11 39
14C93 ,. 1.19 74C195 11 139 "'" " 39

LHOOO2CH 10 '" HE571N 11 '"l M10Clit 3.95 LM 703~ • 1.19
l Ml 1CLH ,,, lM340T·5 70 LM109H ,.

"l HOQ100H '"
LJ.l340T·12 .70 LJ.l110H ,.

"n071C P • " LJ.lJ40T·15 .79 LM1 11H ,. .70
TL012CP • "

LM341p·!! ." LM12JN ,.
"TL014C~

,. 1.49 Lill341p·12 ." lM1J3li1 ,. 100
lH0082CO "" lM341p·15 ." LM739H ,.

'"nDa2CP • ." l M342p·5 " lM741CN • "TLGI4CN ,.
" LM342p·12 " MC1141SCG '"lltQ094CO 24.95 LM342p·15 " L.. 141H ,. ."l MJOOH 99 lMJ41N ,. 99 LMl48N • "lMJQ1CH • " lM350lC 4.95 lMl0 14N " 1.19

lM302H 1.95 LF351N • " LM1310 ,. 149
L" JQ4H 1.95 lf353~ • 100 lM14~H • "LMJ05H 99 l F355N • 1.10 LM141aN ,.

"LM301CH " LFJS6N • 1.10 lJ.l1.f89N " ."LM308CH. " LM358H • " lM1496N " U S
LMJOOH 1.95 LM359~ " 1.19 LM15S6V • 1.15
LM309K 1.25 LM370N " 4.49 l M1&OOH 11 1.49
lM310CH 1.15 LM31JN "

,,, lM1171N 11 US
l MJ I1CN ." LM311 " 1.95 LMII72N 11 2.49
lM3121t 2.(9 LM380N " " LMI171N·9 14 I ."
LMJllM P 1.15 LM311H ,. 1.19 LM1S!9N 11 195
l lr.43 ln 1.19 LM312N " 1.39 U118915N " 2.95
LMJ17K ,,, LM31..H " 179 LM 2002T ".LM318CN • 195 LM366H·3 • .. LM2871P 195 '
LM319N " 1.95 LMJl7N • " LM2S71P '"LJA320K'5 1.35 LMJII9N 11 1.19 LM28%p·l 1.59
LM320K·12 '" LM392H • ." LM31 19N 11 1 59
LM32OK·1 5 US Lf398N • '" LM3900N " "LM320H " l M399H '"0 LM390SCN • 1.19
LM32OT·12 " TL494CN " 2 9!! LM3909N • .99
LM320T·15 " TL4915CP • 1.19 U"391.fH 11 '"LM323K 5,95 NE510A " ." LM3915N 11 ".LM324H " " NE529A " 2,95 l M3916N 11 3,49
LM3290Z " NE531V • 295 RC4136N ,. ,,-
Ll.lJ31H • ,,, NE5315H ' 00 RC4151NII • \.95
LM334Z 1.19 HE5.oIOH 4.95 RC4194TK 3,95
LMJ35Z 1.40 NE544N " 29 5 RC4 195TlC , ,,
LM335Z 1.19 NE550A " 195 LM4500A 11 195
l M33rT 1 95 NE555V • " ICl803811 " '"l M337MP 1.15 LM ~56N " " LM1J080N • ".lM33IK 6.95 NE~",( 11 '" LM1J600N 11 1.19
l l.lJ3!JH " " l M565H " 1,19 15138N 11 US
lM340K·5 ' 35 lM566CH • 14 9 15450N " ."LM3401C·12- 1." lM561V • " 15451CH • "LM340K-15 1.35 HE510N 11 '" 15·4112 " "

CAPACITOR CORNER
50 VOLT CERAMIC OISCCAPACITORS

V , lue 1-9 10-99 100+ IV , lu e 1-9 10-99 lOCH
10 p f .01 .06 .05 .OOII-lF .011.06.05

~ ~ ~ :::~:: :'trd#F :g::~ ::
100 p f .oe.06 .05 .000000 F .09 .01 .06

~~ ~ ~ :::::: 117
jf F :~ :~~ :n

100 VOLT MYLAR FILM CAPACITORS
.0Cll mf .12 .10 .07 I.022mf .13 .11.01
.0000mf .12 .10 .07 .Oo47mf .21.11 .13
.0047mf .12 .10 .07 . Imf .27 .21 .11
.Olm f .12 .10 .07 .22mf .33 .21 .22
+20% DIPPED TANTA LUMS (Solid) CAPACITORS

. II3SV .» .31 .29 l l. S/35V .41 .37 .29

.15/35 V .39 .34.29 2.2/l5V .51 .45 .34

.22/35V .39.34.29 1.3/25 V .$3 .47 .37

.33IJ5 V .J') .34 .29 4.7/25V .63 .56 .45

.47/35V .39 .34.29 5.I!25 V .79 .69 .~

.61!JS V . )g .34 .29 l$!25 V 1.39 1.25 .9$
l.O/35 V .19.34.29 22/&V .79 .69 .$5
MINI. ALUMINUM ELECTROLYTIC CAPACITORS

Axi ll 1-99 ICJ0..49'9 500+ Rad ial I· gog 10Q-.499 500+
.47MV .16 .14 .10 .47/25V .15 .13 .12
1.0/SOV .19 .16 .12 .41f5(JV .16 .14 .13
J.3/50 V .17 .15 .11 1.0/ IEi V .15.13 .12
4.7/25 V .11 . I5 .Il 1.0/25 V .16 .14 .13
10/25V .11 .15 .11 1.0/50 V .17 .15 .14
IO/SOV .19 .16 .12 4.1/16V .15 .13 .12
22/25V .19 .16 .12 4.1/25 V .16 .14 .13
22fjOV .24.20 .18 4.7f5(JV .17 .15 .14
47/25V .25 .21 .19 10/ 16V .15 .13 .12

1~v :~ :~ :~ f~~~ :f~ :t~ :t:
lCO/SOV .41 .37 .31 41j50V .2$ .21 .19
22O(25V .39.34 .33 lOO/ 16V .21 .17 .14
220/SOV .49 .45 .41 IOO/25 V .25 .21 .21
470/25V .54 .49 .45 lOO/SOV .31 ~ 34 .31
l OOO/16V .19.69 .61 220/ 16V .25 .21 .19
22OO/ 16V .19 .79 .69 470/25V .35 .31 .27

"" ,,·.'U'U.I•.•.

!.!!...!!!:
1103
<I",
4116H·2
411IN·3
4115N·4
41&4N'2
illM5261

""""'MM5270
MM5280
1.11,15290-2
MM5290-3
MUsm-4
MM5~3

" " 111 P'rIct

" ' 024Xl 1"""'1· · .. ··· ··· ·· ··"""']918 "09I5x. l 250ns . .•.•. 249

~ : 1~:~=~ I=I. .' · : : . ~ ~ : ~~~ ~
~ : ~:=~ :=:1 ... . ~ .4 9 ~ ~/lg ~
1. 1024xl lJOOnsl • . . . • .49-"195
ZZ 204ltxl (J65ns) .. 49 -11195
1. <t09&I1 (25Onsl MK4096 295
ZZ 40gexl (2'OOns12107 ..•. 395
11 16.J8.4xl(15Qr1s1 • .•• 2 25- 1/16 95
11 1 6 .384 x l (~) . 1,!j5- 1/ 14 95
11 16.J8.4xl (2!IOns) .•••. 1.49-1/10 95
1. 1192xl 12OOnS) ••. • . 169

PROMS
~: ~~4 ~~ ~.i l~~U ~ .;~
~: ~;;:4 ~~ 6'~ . (~H ... ' 1 ~~
ZO 25&8 PfION T5 1U)9-11 595
za 512x1 PROM T5_15349·1) 495
ZO 512x1 PROfolOC,{53411 . 4 9S
24 512x1 PAJM T S (OYI7S296H) 49S

~: ~~~xI ~~ ~Ih~~i :~
11 512:11:4 PFlOMOC.(6J05) . . • 295
11 512x4 PFlOMTS(6306) . 295
l ' 1024J4 PROM0 C·I6352) 495
1. 102"x" PFlOMT5 112S131) . 495
11 32xI PFlOMOC (27511) .. 295
24 51b S PFlOMT.S (27515) . .995
11 32xI PROMT.S (21519) . . 2 95
11 25&4 PROM D.C. (21S2O).• • 3 9S
,. 256x4 PMMT.S (27521)..•.395

: : ~4 ::J~ ~X t?m:bii : : i ~~
~: l~~:~ ~~ ~..~, t:Z~~:?l :::. ~ ~~
l ' 2041tx4 POOM 0 C. (12S114).••. .99 5
1. 2041:0::4 PROMTS. (S.251S5) . . .9 95

~: :~ :::5~~t l:~~~I : . : : · l~~~
ROM'S

mil~~l ~: ~~:g::::l~=~l : ... ~ ~
NMOS READ ONLY MEMORIES

MCM66710P 24 12&x9x7 ASCII5hrl!edw/ GrteJo: .• ..13 50

~~~~~~ ~: g~~=5~lC:~~: : . : g ~ I ru~l:11i.~I_~_Filllltit~1r1DATA ACQUISITION
MostekDC/DCConvtrt + 5Vto·W 2.95

~ : ~~}~s=~~~~lCH)" ~~
11 e.brtDfAConvtl1er(DAC0808l.CN) .. 295
11 UnlYefulAt1M1 f lller2 5'" ••.••.. 5.95
24 TouchToneLowlbncl Frner ••.•... 19.95
Z4 TouchTont ItIlj/tl Blnclflllllf . . 1995

~~'::Cu~"f'~rce ..... ::: 1 '~
• J~~fIT::~: : .:':. L~g

• ~~1ir."c·C . ~.:.l
~ ·lIlt f M.riJu~ii : · i;~: ~=~g tfl'~~hM~) •. : ..; .~ I ~':;:""':';~';;';;_
~ ~~:t:~.~~=.lg·~l · ~H~
11 llHl/lOfAConvtnllf(0.05"Ul.) . , '''9
11 lG-bII DfAConwt1erIO20%Un ) 595
1. 12-boI 0/ACorwerIer(0.20%Un.) . . . 15.95

~ ;o~m~~r .. :"::.:. 3·~
SPECIAL FUNCTION

DSOO25CN • [).I.aIlotOSCIoa; 0rMr (5Ml) . 2 49
OSOO2E01 • Dl.lilMOSOoc:klJrMf(5MZ} • 1.95
IHSl n1 N·l 40 FklppyCMkConlrO!ler . 1595
IHS26$lN ZI Con'rnutlltlllonC!l1p . 89S
MMSl161N 24 MICfOprOCft5Ol' RuITlITlI CIocIl: 895
M.. sa174N 1. MICl'O Comp@bleTIITIIClock . 795
C0P402N 40 ~~C::-~11W.l 595

C0P402MH 40 Mieroproc:mor w/ S4·dlgllRAM . . •.• 5.95
& Direcl LEOOOo'ew/N IlussJn!

COP47l)H 20 J2.segV-'Cfluor.0rv1",(20-PInp!l9 ) 325

TELEPHONEIKEYBOARD CHIPS
AY·5·9100 11 P\lshlklttonTeltphone[)Qler ..• . 14.95

:~:~~ ~: ~OS~~GenIf<ltOr :::: • .• , •. 1g~
AY·5-2376 40 KIytkwdEnc:odIf (M kly$) . . . . 995
ItDOI65-5 24 Keybol.rdEnctldlr(15 kt')'SI ... .•.. 995

~:~~1 g=~=l~ :;l · .. ··· ..:;~
MM53130N 1. TOUCh TontOl.Jlef .. 5 95
MM S3UION ZO Pushlklllon P\lIseOl.JIllf 44 9

DC10
" C347OP
MC1"08l 7
MC1408LI
,\flOQ·leN
AF12H CJ
Af12l·1CJ
I t.l.lOOCH
l M33U

l"""If,,,"
If'',N
l"J99H
>OCOOO4

""""'"ADCOOO!l
AOCOIl1
DAClllllO
0At11lO1
0At1020
OACl022
OAt'222
,,"",IN
AY·5-1013

74S1lll1
745217
'45'"
l" S3al
145471
1454n
145413
145414
745415
74541.
745510
14S571
745572
145573."',
&2S115.,,,,,
82S126
12S129
I52S13O
82S185
OUI75180H
OMI75111N
DMI751&4N
OMl7S11~N

DMS75190N
0I0I875191N

STATIC RAMS

~~ 1::li l i)1· : : : : : : : : .. 2.49
1024xl (3!1Ons) ... _. • . .•.. . • . •. ,19
1024xl (45Ons)L.P. . •• . . • . . ••• . l ,49
256Jl:4 (4!1Ons)lll1 •• . •. • •••• U 5
2561:4 (45Ons) MOS 29 5
1024x4 (4!1Ons) 225- 8I1U5
1024x4 (45Ons) l .P.•• . 2.49 - l f16 95
1024x4 (200ns) .. _. . .2.9- 811695
1024x4 (200ns) L.P. •. 2 gs - I flU5
4091:1:1 (150ns) .••• . .••• _•. .••. 3.l 5

1~l H~l : : : : : : :~
.(09&1 (4SOns) . _. . . . .. 3.95
1024x4 (45Ons). . . . . . . . . . •• . . •. 3.95
256Jl:4 (450IlS)CMOS •...•• . .. 4 gs
4096Jtl (45Ons)4644 . ••. . • . . • 4 95
204&xa (2CK)ns) CMOS . . ' " . ,1,95
204&8 {ZOOnS) L.P. CMOS . . •.. • .I .95
115x4 (SOns)3101 ... _. ..•.. 2 25
25&4 (25OnS)CMOS( 1551) 3 95
256x4 (25OnslCMOS " , 3 95

~ ~~:= ~ a~:l ~~g~ l:~j~ : : : : :U~
115x4 (35ns) 9J.«J5 .. . .•. . . 1.95
2$6xl (80ns) 93410 . ••. . . • . . . .3.l5
256xl (l5Ons) 93411 . • . . •.. • . .3.95
115x4 (35ns)3101 .. .. ..•. • . US
1024xl (5Ons) O.C. (9341S) . . . . • .395
115x4 (50ns)D.C. (74S2S9J •• . .. 2 25

EPROMS
~~~8 ll~~si : : : . · · · · : : ~..: : ; : ~
1024:11:8 550ns) SMl10246 . .• .•. 2.95
204bl 45Ons)27115 ••.•. 695
40'J6,1:8 45OnslNMC2532 9.95
1192x8 4SOnS\ 29.95
2O.fW 4SOns3¥Oll1 gt •. . . .. .. 7.95
204bl 45OnS . .. • .. • . • . . .. .. .595.09&8 ..5Ons . .• ..... . ..•.• .. 9.95

~~~~: :~~:l ~~~~ .~~~. : : · : :~ '~~

Solder Eyelet/Wire Wrep Edge Card
1'Ir1... . ContIctI S I'rlct;

15/10SE 15/ 30 .151 s.ldtr Ey* 1.15
l ' / 3ISE l ' / H .158 S.... EJ* U I
U f 44SE 2Z144 .156 Sekttr EY* U5

~:=E ::/1~ : ~~ 1'ClT.J:~un) ~:~
ZZ/UWW 2Z144 .151 WIrIWnip·lrIaI' 1.95
17011-5 2Z144 .151 IPns0625x03l75) ' .15
11181·1 5011D11 _125 WIrI Wrap· lrIaI 3 12.15
11611-2 50/ 1D11 .125 WIn Wnip·ltwl' 12.95

IC SOCKETS
For Socket Required, see Column Aller The IC Part No. I

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS
1·" ,...., 50-100 LEVEL #3 1·" ,..... 50-' 00

• pi n LP .17 .16 .15 I p in WW .59 .54 .49
14 p In LP .20 .19 . IS 10 p in WW .69 .63 .51
16 p in LP .22 .21 .20 14 p in WW . 79 .73 .61
11 p in LP .29 .21 :17 16 p in WW .15 .n .70
20 p in LP .34 .32 .30 I. p in WW .99 .90 .11
22 p in LP .37 .35 .3$ 20 p in WW 1.19 1.01 .99
24 p in LP .31 .37 .36 22 p in WW 1.49 l.3S 1.23
2. p in LP .45 .44 .43 24 p in WW 1.39 1.26 1.14
J6 p in LP .60 .59 .58 21 p in WW 1.69 1.53 1.31
40 pi n LP .63 .62 .61 J6 p in WW 2.19 1.9'9 1.79

- Sohar1, il St.nd ard Tin . Gold All o A... U. ble - 40 pi n WW 2.29 2.09 1.19

$10.00 Minimum Order - U.S. Funds Only Spec Sheets - 25c each
California Residents Add 6Y2 % Sales Tax Send 88c Postage for your
Postage - Add 5% plu s $1.50 Insurance FREE 1982JAMECO CATALOG
Send S.A.S.E. fo, Monthly Sale Flyerl Prices Subject to Change

Je=1f,s'
1355 SHOREWAY ROAD, BELMONT, CA 94002

9 /82 PHONE ORDERS WELCOME - (415) 592·8097

tsUY NUW -
. ...

PRIcES SLASHED!
. S .

m:t~"": hlpment in ,24 H• • ours

~
1101 11
2101 22
2102 11
21L02 11
2111 1.
2112 11
2114 l '
2114L "
2114-2 11
2114l ·2 I'
2141-3 11
2147 l '
2141 1.
T"54Oo44 l '
T"54Oo45 1.
5101 zt
....5251 1.
1t"6115-4 Z4
ItM61115l14 24
1419 11
14C92O zt
14C921 l '
14C929 11
74C9JO "
74S189 11
145200 11
74S2OI 11
14S289 11
12510 11
12525 11

.79

.70.".ss

.70...
1.09
1.09
1.09
1.09
1.09
1.49
1.09
1.09
1.09."."."
"."."1.49."."...
79....."

1."."."."."1.l'
1.".".45
1.19
1.49
1.49

: : :~ I

74LS192 11
7415193 11
14lS1!M 11
74LS195 11
74Lsm 14
14l S221 11
74LS240 za
14L5241 za
14LS242 14
14LS24314
14LS244 20
14L5245 za
1415247 11
14LS241 11
14LS249 11
14LS251 11
14LS253 11
14LS25111
14LS2S1 11
14LS260 U
14LS25ti 14
14LS273 za
14LS219 11
1415283 11
HL$290 14
14lS293 14
74L$291 11
14lS352 11
14LS35J 11
14lS 365 11
74LS361 11
74LS3I7 11
1415368 11
1415373 20
14lS314 to
14lS375 11
14l 53&1 14
14LS393 U
14l5J99 11
14L5670 1.
11l S95 to
I1LS91 zo

C04506 11 1.19
C04507 ,.. .39
C04soa Z4 3.95
C04510 11 19
C04511 15 .19
C04512 11 19
C04514 24 17 9
C04515 24 1.19
C04511 11 99
C0451 1 11 .99
C04519 11 .39
C04520 11 .19
C04525 11 1.19
C04521 11 1.19
C04529 11 1,19
C04543 11 1.19
C04~2 1. 15.95
C04566 11 1.39
C04533 11 2.49
C04584 14 .15
C04723 11 1.19
C04724 11 1.19
MC1 4409 11 1395
MC14410 11 13 95
MC14411 Z4 11.95
MC14412 11 1395
MC144 19 11 7.95
MC14433 24 13.95
MC 1 4~ 11 1.19
MC14541 14 1.19

H5243 14 2.49
14S244 to 2,49
HS251 11 1.19
14S253 11 1.19
7.(5251 11 1.19
].(S258 11 1.19
145260 14 .19
7.(S28O U 1.95
74S287" 11 1.95
74S2W 11 1.95
745373 20 249
14S314 2Q 2.49
745317' 11 1.95
14$411" zo 595
7.(5472" ZO .01.95
145413' 20 4.95
].(S414· 2" 49 5
745415' Z4 495
74S510' 11 2.95
745511' 11 2.95
145512' 11 4,95
74S573' 1. 4 95
745940 ZO 2.49
74S941 za 2.49

CA30891rt 11 1.69
CAJ09fjH 11 1.19
CAJl30H 1.95
CAJ1401t 1.49
CAJl601t 1.95
CA3401N U .59
CA3600N 14 3.95

C04091 11 1.95

··NllIllbIrII .... ll NU I.C.
JorUlySlctltpwcUH

rartN•. "*ptll'P1k41

SliI14156N 14 .59
SH14151N 11 .59
Slf141eoN 11 .159
SH14161H 11 .159
5N141152H 11 159
SN141IJH 1. .159
51il7416-4N 14 69
5N14165N 11 .69
SN141156H l ' .,;
51il141.1N 11 2,79
SN14170N 11 l.n
S1il14112N 14 4.95
SN1411JN 1• .69
5N14174N 1• .119
SN14l15H 1. 69
5H14176H 14 .119
5H15111H 14 .159
SH141 7SH l ' 1.49
5N141 80H 14 .&9
SN14111H 24 1.95
SN14112H 1. 19
SN141&4N " 1.95
SH14115H 1. 1.95
S"'14190H l' .&9
SN14191H 11 .159
SN74192'" 1• .159
5N74 1i3~ 11 .159
5N141!MN 11 .159
SH14 1~N 1• .69
SN141915N 14 19
SH14191N 14 19
SH141i8N 14 1.19
SN14199N 24 1.19
SH14221N , . 1.19
Sli14251N , • .79
SN14216N za 1 .~

SH74219N 1• .19
SN14283N 11 1.49
SH74284H 11 2.95
SH14215N 11 2 .~

SH74365H 11 .55
SN14366N II .55
5H14~7H 11 .55
SN143I58N 11 .55
5H1439ON 11 1.49
SN143i3H 14 1.49

11 29 5
11 45
11 .50
11 .69
14 13 9
16 19
14 .89
14 .55
16 .99
16 .99
11 .99
,. 99
11 2."9
11 .99
11 .99
11 1.49
16 149
11 1.49
14 149
20 2.25
za 2 25
14 2.49

1. 3.25
125

11 1.49
11 1.49
11 1.49
14 69

11 .19
14 .19
15 59
11 .19
11 70
11 89

" ..11 .39
11 .39
11 39
11 .19
1• .19
11 79
16 2 95
24 1 95
11 89
14 39
14 39,. "
14 39
14 29
,.. .29
,.. .29

" "11 .79
14 49
14 29

" "14 .49

hn NI. ··ptllll'rtct

5H141ZH 14 ,29
5N1413H 14 .35
SH14WI 14 35
5N1415H 11 . 4 ~

SN4516~ 11 .35
SH1419Ji1 14 4 95
SH 14~ 14 159
SH1412N 14 1.19
~141.JH 11 .59
SN1415111 11 .59
5N14W! 14 35
SN148'IN 11 2 25
SH1490H 14 .39
SN1491H 14 .59
SH7491H 14 .39
SN7493H 14 .39
SNl4!J.4N 14 .69
5N7495H 14 .49
5N1496H 11 49
SN1497N 11 2.15
SN14100N 24 1.49
5N141l)4H 14 .8'9
SH1410SH 14 .19
SN1I101N 14 .29
SH14109H 11 39
SH14116H 24 1.49
5H14121H 14 39
5H74122H 14 .55
SN14123H 1. .49
SH14125H 14 45
SN74126H 14 .45
SN14132H 14 .49
SH141J6,~ 14 .159
SN74141H 1. 159
5N14142H 1. 2.95
SH14U3H 24 2.95
5N1414.H Z4 295
SH1..145H 11 59
5H14W N 11 1.49
5H14148N 11 1.19
5H1415QN 24 1.19
5N14151 N 11 59
5Hl ..152H 14 .59
SH14153N 11 .59
5H7415.fN 24 1.25
SH14155H 11 .5Q .....::;;,;;::;;:,:..:.;...;.;;:.1

1.(S124
145133
145134
145135
145136
1..5138
745139
145UO
7..5151
745153
745157
7"5158
145160
745174
745175
74S1S!·
74519"
145195
74S196
7452"0
145241
1"52"2

CA300lH
CA3000H
CA3081 N
CA3082N
CA3083N
CA308"

CD4'"
C04D41
C04D4'
C04043
C0404'
C04O.f6
C04Q.47
CO<04.
C04lJ.49
C04050
C04051
CD4Il"
C04053
C040~

COl""
C04CEO
COl"'"
COl"'"
C04069
C04070
C04071
C04072
C04073
C04075
C04076
COOl70
C04Dal
C04082
C04093

74L592 14 55
14l$93 14 .ss
7"l S95 14 .19
14l 59i5 11 .es
7415107 14 .39
74LS109 11 .39
74lS1 12 11 .39
7415113 14 .39
14LS114 14 .39
14LS122 14 .49
14lS1 23 · 11 .79
14LS125 14 .49
14L5126 14 .49
74LSI32 U .59
74LSl33 115 .59
74LSl36 14 .39
74LSl38 11 .59
74LSl39 U .59
74LS151 11 .59
74LSl53 11 .59
74LSl54 24 .99
74l$155 11 .159
74LS 1~ 11 .69
7415151 11 .69
14LSl58 11 .59
74l 51eD 11 .159
74LS161 11 .159
74l S162 11 .159
74L5163 11 .159
74l S164 14 .59
14LSI65 11 1.19
74LSI58 11 1.19
74LS169 11 1.19
74LS110 11 1.49
7"LS11J 11 69
14LSI1.. 11 .59
14LS115 11 .59
74l S111 2.. 2.49

. 74l 5190 11 at
14LS191 11 .at

CAJl)10H 99
CA3013H 2.15
CA3023H 325
CA3035H 595
CAJ039H 1.35
CAJ046H 14 19
CA3059N U 3 25

CD4000 14 29
C04001 14 29
CD«102 14 29
CD04006 14 19
CD400T , .. 29
CD-4009 " 39
C04010 11 39
CD4011 14 29
CD4Q12 14 .15
CD4013 14 39

CD4Q14 " .19
C0401 5 " 39
C04016 14 .39
C04017 " .15
CD40 1. " .19
CD40 19 " 39
C0402'O " .15
C04021 , • .79
C[).tOl2 , • .79
C04023 14 .29
C04024 14 69
C04025 14 23
C04026 ,. 2 49
C04027 111 45
C04028 , . 69
CD40Z9 18 .19
CD-4030 14 39
C001034 24 1.~

CDotOl5 15 tI9

hrtN• . u PillS mea
SN74IJON 14 . 111
5H1401N 14 . 19
SNl402N 14 .25
SfrmG3N 14 .25
$N1404N 14 .25
SIIl405N 14 .25
S"7~ 14 .29
5H7401N 14 .29
SN740SN 14 .25
SN709N 14 2S
SH1410~ 14 25
~1411 N 14 .25
5N1412N 14 3S
5N1413N 14 35
srmw~ 14 .49
5H7411N 14 25
SHr4W . 14 25
SN1410H 14 .19
5NH21H 14 35
SJ,imZN 14 45
StrtmJN , . 59
SNH25H 14 .29
SIrt Hl EH 14 29
SN1427N 14 25
S"I1428N 14 49
S"I743ON 14 .25
S"l1432N 14 29
SN7431N 14 .25
SN143! N 14 29
SN7439N 14 .59
SN7HON 14 .1'
SN7441N " .119
SNIH2N , • ."5
SH1H3N , • .ss
SN1444N 11 .99
sr'IH45H " .69
SN1H6N 11 .69
SN7•• 1N 11 .69
SH1• •8H 11 .159
SImSON 14 .19
SNm lN U .19
S1474~N 14 .19
S14745.o1 N U .19
SN74~9A U 25
S1rm 60H U .19
S147470H ' U 29

14LSOO 14 .25
l "L5Ol 1" .25
1.flS02 1.. 25
1"L503 14 25
l "LSO.f U .29
14lS05 1 29
l.fl SOII 1 29
l"LS09 U .29
1"LS10 1" 29
1"LS11 U .35
1"l512 14 .35
14L513 14 .39
74LS14 14 .59
1"LS15 14 .35
14L52O U .29
1"L521 14 .29
1"L522 U .29
1"LS26 U .29
14LS21 U .29
1"l 521 14 .35
l ..LSJO U .29
1.fl532 14 .35
1"L5J3 14 .55
1"l S31 14 35
14LSJ8 U .35
1.flS40 14 .29
m5.f2 11 .55
14lS"1 11 .15
1.fl541 1• .15
141549 14 .15
74lS51 14 .25
14L55.o1 14 25
74l5~ 14 .29
14LS73 14 .39
14LS14 14 .39
74LS15 11 .39
14LS71 1• .39
74LS71 U 39
74LS&3 11 .65
14lS85 11 .69
14LS86 14 .39
14l S90 14 .55

74SOO U .35
14502 U .35
14S03 U .35
14504 U .45
14505 14 45
14508 U .39
14509 14 .39
14510 14 .35
14511 U .35
14515 14 35
74520 U 35
14S22 14 .35
74530 U .35
74S32 14 .45
14538 14 89
74540 14 39
74S51 14 35
745604 14 39
14565 U 39
74S14 14 55
74586 14 .55
745112 11 .55
145113 14 55
745114 U 55
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JOYSTICKS

OUllXl t Pric.
12VAC25QmA __ . I U 5
12VAC SOOmA • • 1·4.15
12VAC1amp . ._ . • . ss.95
IVAC 1.7emp __. __.. _. • • . • . S3..t5
I.2VAC2.5 a mp .•••$2.95 or 2IS4.t5
aVDC 4DDmA •_. _. _$1.15 or 2/U.t5
l,.9,l2VDC3OOmA $1.15
I.5Y DC215mA $2...l or2J$1.15
IYDCSOOmA _. _ _.. • . . S3.lS
12VDC 1DOmA $2.95 or 2IU.l5

Wall Transformers
AC and DC Types

JVC.40 40K(2) Vid.o Con-
trollarInCase 84.95

JS·l00K }~~r~:" $4.95

JS-150K 150K Lin",
T.parPot 84.75

JS.5K 5k L,near
T.per Pot. . .. .. .$5.25

Muffin'" Fan
• t osctrn free air delivery
• 4.68" sq. x 1.50" depth.
• 10 yrs. cont. duty at 2O·C
• Impedance protected ,

ambients to 70·C
• 115V 5OI60Hz 14W WI. 17 oz.
MU2A1·U ~~~~II:ed) ' S 7.95 ea.
MU2Al ·N " _ $12.95 ea.

Pee Wee Boxer Fan
• 36cfm free air delivery
• 3.12S" sq. x 1.66S" depth
: ~~?~Ssa;~~zduty at 2Q-C

e For Apple users

PWS2107U ~~:t'II~ . . . S 7.95 ea.
PWS2107F " _ . . . . $12.95 ea.

Mostek DCIDC Converter
+ 5 VOLTS TO- 9 VOLTS

Input: +5V. Oulpu t:-9V (regulated) 0 3OmA.
Printed circuit mount ing.
DC10 . .•• . .• $2.95 ea. or 2/54.95

AC250 (PIctured)
Part No.
AC 250 (Ibe..)
.C 500
AC100D
AC1TOO.C....
OC ...
DC6912
DVS490
OC'"
OCt200

FOR VOLKSWAGEN SCIROCCO, RABBlT, Aurn 5000 AND FOX
(wtth mlnor adlustments. can be used In arry automobile)

InctudM bezel trim l l'tlM)'lhing plcttnct. Two • • . "xllPlak~" grIlM
(1~ - deeJ$.All cables .. INdIlor hook-up. Incl. all Instruction MI I1I.WI
lor ...,. Insta laUon. Cut-outdlrn.;1"W x 1V.-H x8Vz-L

Model 5VW3901 $49.95

UV·EPROM Eraser

Era... 2108, 2718, 2132, 27M, 25HI, 2532, 258-4. Er.... liP to a chIp.
with in 51 mlnut .. (1chip In 37 mlnll t..). Mltnlalns constlnt eXpol ur.
dl.tance of on. Inch . Special conductl 'tl loam liner , lImlnat•• sta tk
build-up. Bullt· ln IIlety lock to p~,.nt UV expo. ur• . Compact - only
9,00 - x 3.1D- x 2.&0· . Complet. wIth holding tray for 8 chip• .

UV5-11EL Replacement Bulb ' 16.95

DE·4 UV·EPROM Eraser $79.95

.Id W'fde MId wvde mhl W'fde mid WY6c
2:SO 150 US MOO 50 US 2:0,000 2:0 US "'.000 10 S.IS
500:00 UI 5.500 nUl 2:1.000153.15 -t5,000 55.15

1,2:50 3 .n 1.100 -to U I 2:2: .000 15 4.15 52:,000 2:0 5.15
1,S00 2:5 1.15 1,000 10 US 2:3.00II 1 US 5S.OOO 15 5."
1,SDG 50 2.15 10,000 15 US 2:3.000 10 2.15 Sl,OOO 2:11 US
2:.000 10 US 10.DOD 11 3.15 2:3.DOO 2:0 U 5 I5.DOO10 1.15
2:.100 2:00 US 11,000 11 US 2:4.0002:11 US 13.100 SUI
2:.2:50 100 US 13,000 11 US 2:1,000 10 2.15 lO,ooa 15 US
2:.300 :13 U5 14,000 13 U5 3U OO 2:5 US 10.000 10 US
UOO 152.1515,500 10 us 4G,DDOZIUS 12:11.000 1S10..,
3.00a 2:5 U S 11.000 10 US ":,000 10 US 110,000 10 US
3.100 -to 3.15 QVEII200 OlliERVALUES...VAllABLE

SALE! Just deduct 50% of price lis ted above!

"' ........ , - COMPUTER GRADE CAPACITORS - "' ..... ,..,

~~~~

(jJ;:.MOTOR O I.A AM/FM Stereo
'CY Push Button Car Radio

STANDARD DB25 SERIES CABLES

0 8251'-4
n.,...
0 8251'-4-'
0 8251'-4-$

082SS-4-$

. c_._ .-- - :- -...., '2 ."212 .. .....- ,r

I'".,.., ' 24132 2" .. .,.,.*- ... m...., 124131. .. -~.
,..

' .H
0JC01,",0 1241J1 12 .. --- ,r >ON....,... 124IH 2. .. --..- 11 11.,.. .... 1204I . H .. -- ..- 12 11

POWERSUPPLY- 5VOe @1 AMP REGULATED T<..."UonToch
o~ +5YDC 0 1 IlIIp (11&1 +30VDC) r.g . tllpllt 115V"'C 10Hz. Tw.. IMI lblKk/bl6g. , u lf·
. nclu.d can. I ft. , 3 c.ft • • blIck 'pewtr carlll. Sil. : IYr" Wx 1" D. 2:1JlI "H. WI. 3 In.
Part No.PS51 194 . 819.95 each

POWER SUPPLY - 5VOC @ 7.5 AMP, 12VOC @ 1.5 AMP SWITCHING
Inpllt: 115V...C. SlJ..lQHz 0 31I11p/2:3ClV"'C, 50Hz 0 1.lllII p. fin YIII./ p... supplyulKt s.lt·
~~~ .{11 ~/::~:~~~uJ~~i. 5VDC 0 1.l l mp, UVDC0 1.llmp . 1 ft. blk. ptW . (.d. 11Yr" W.

PartNo. PS94VO . 849.95 each

POWER SUPPLY- 5VOC @1AMPREGULATED 0'""",,,..
Olllpvt +SVDC 01 " "p , +3S.,uVDC.dj."oo.A .. "n, 3ClV"'C tlStt.} 0 Uli I II, . hlpvl 115V"'C
60Hz. Clre. brkr. re-SltbllttH .llk. stIf-Md . CI Mwi" rubbtf INt. 1 ft., 3ctr1d. blk. pew. card.
OIl/ "' swl.r:• • I~"W.1~"D.3·71I"H -wt . 1 Ibs .

Part No. PS4070 824.95 each

POWER PAC - Hm ,. DlltyMulti,V"'g. l"twIr l upply- 5YDC, UVDC. Z-tVDC
Ovtpv1: +SVDC 0 30A, +UVDC 0 2:A, -U VDC 0 .....' +2:-tYDC 0 :lA. laplll: 115V...C. 7A,

::~:' :y~+~~t _12:~.5~:~ :-~~I:ic.~I~~~ ,~~~V;~ l~l~~·I;~~.M1J .~mtt .
PartNo. 2B5-016 . . . . . . . . . . . . . . . . .. .889.95 e.ch

SORENSEN Regulated Power Supplies
Sorensen's open construction (SOC)power supplies are series­
regUlated solid-state systems, designed to provide reg. DC
voltages at 6 levels (2-28 v/range). These units are open-fr amed
on sturdy black anodized aluminum for excellent mounting.
fEATUIUI : 11S/:r:o.I/2:3ClV...C IlIpvt 0 50-13HZ. LItW Alp"': 1.5.V r.s. SIIIV ,- , NIIIIIUII. Ad·
jIIst1b11 cum lll..... VIlbi'lcI)IISIIII.IllCIIltr.. . AI"lIuIItkslnd speclnR~suppltd ...lI l1l111 .
krits A.I,C ,E !IaY'IlkrM IIItIIIlltlllg m fms lserits F, bIftIm I'IIlllltlng ...,1.

Powertec Sub-Modular DC Power Supplies
SM serte s power supplies Include rectllylng. IIIt ering ,
regulati ng, overload and overvolt age protection functions. You
need only connect the sub-module to the approprlate secondary
transformer tap and bolt the unIt to a heatsl nk.
REGULATION: LINE; .10" !If I eM"" rr. ·10" ttl + 10% Inpvt.-bgt. LOAD; .15" 1w11J..100"
IN_ eNng. (Id s IItWIf SVIIIlptltMI4Illaln SV rlf~J . DUTPUT IIIPfllf: l l11V RMS, 3111V ,.p
typicll. SIIIV , -, IIIn imuIII. INI'UT CHUACTEIIISTlCS: Rlqlrirts _ 1ntI ...C input. Derltl MIlpllt
cum lltlS" tor1;lIfldtnsal 50Hz.

JUMPER AND CABLE ASSEMBLIES

ALPS 26·KEY CALCULATOR KEYBOARD
FNtwtI : 7 !'a1llN. 3 nil 2:PlditI Swl tlMs (OM/ OFF). TIM•• In ll'1IIl OIYttU's Tip 01
tH Uu . MKlIIlIIuI SPST, , : U·"" Ellit carll CNMt;tlN.

Part No. KB26 . . . . . . . .. . ..• . . . . . ... . •.• • ... 81.95eachor2/$3 .49

MICROSWITCH 69-KEYKEYBOARD
DatJElIIlyllybllr1l ,EIlUdecl Out,m :l-bl htallllElCDIC. Swi dlIa; : Hal EfIIct,Z4 ·p 1llEligl
ClrIfCtIIMdiIfI,C..plltl wItllPtllCNHCtiIIl.

PartNo. KB69S012·2 ..•. ... ..... . .. 819.95 each

OATANETICS 74·KEY KEYBOARD
ASCII EIKMN KrrbNrll. Dltpllt: bl. ... rttyASCII , SIlPpfy 'ttILI;e .5. ·12 ..... . 1. l ellill g:
MICNAkaI SI'ST - 5O-pM CtMKtlM. CM!lII'I wi ll ,. CUMdlN.

Part No. KB354 . . . . . • • • • . . . • • . . . • . . . .829.95u ch

MICROSWITCH 85-KEY KEYBOARD
Wif1 Pnuu• • KeybNn!. 21P\lIEliOt Carll CINlMCtlN. SIIPPIy Velbil +5YDC. Illill KtybNf lf
b QWfRTY. AdlilOlNl ICIlY I'Ills fir t . llr 11111 ....11 ptKt ula, hlCt*ll .

PartNO. B5S01B-1. . . . . . • . . . . . • . . • . . . . 829.95u ch

MICROSWITCH BB-KEY KEYBOARD (PARALLEL ASCII)
om ElltryKIyHIr lilillld Ili llilOMi 1U Drw lllAII, SI , pty Village : +IV . ·12Y. SwIlclllall: Hal
EIItd _ , o.. p11 ElIi' CarllCtMtCtllft. SclMlUtlc Indvdtd . Usn 1041 EKedI' t ill, .
Part No. 88S022 . . 869.95uch

KEYBOARDS - POWER SUPPLIES

All lum Pl'" 11M1_ profl~ d ,p Plu ii .....tlo huv, dil ly
II"ftsfO( rep4lltedd.scoonec:tloPPloc.ncn s.

"
.

C_Il_

OJl.·' 114102 12 " .....- ,,- SUI
OJI4-2 12. 102 24 " ......*_01 ..- ,..
OJI. -I ' 24102 H " .....- ,.- m
W14",4 11410112 " _ 101*_ ,,- ....
OJ14,Z14 11.1 01 2. " -~- ..- I ."
OJ14 11 . 114101H "

""bl__ ..- H'
0.111-' 124112 12 " ....*.. 01 ,r ,..
OJ11-Z ' 204 1122. " ....*- ..- 2.11
OJl1-1 ' 2. 1121' " ,...*- ..- no
OJ' I-1 11 '241 1112 " _101*_ ,,- ' "DJ11-2,11 1 1204 11' 2. " ....1If*_ ..- ".
W II- IU

I'''''' ''
" ......*- ... ...

0.12"-1 1204 112 1Z .. ....t_ ,r 2_1'
OJl4Z .2U2Z204 ..

-~.
2. " ."OR., 124112H .. .....*_d ... ,..

OJ241 24 '2412112 .. _blt_ ,r . n
012. 224 124121 24 ..

-~-
..- ....

DJ;l. 124 1241:Hi31 .. _1If*_ ..- ...

-,~ -,,, -,~ .- _ T'__~w,,-_• ."... ·.JIV .. ·T ,~ ,. ' 10.1\1•• · 2Z_0V ,.

-~ '''' 10 lV l t TlV "'" --- (I_I

22AA·300 0 23A 115-12OVAC 17VAC .SA no e T 2.50 K3.00 I( .iI 2 01. S14.95

U 8 ·2OO 2_2A 115-1 2OVAC 22VAC .3A wICT 3 ,Cl()K575 K1.18 .., 14.i5

228 ·300 115- 120VAC 28VAC 2.SA wICT 2.75 1(5.75 KI.1 8 8 01. li.9'S

22C·100 ID A 115- I2OVAC 16VAC8 A wICT 2 80 K7.50 1(1.18 '0> 24.i5

22C,6QO 115-1 :xlVAC 41VAC 3Aw ICT 2,80 1(7.5OK1.18 8 01. 24 .15

220 ·300 .eA 1IS- 12OVAC 2aVAC lOA wlCT 3,oo K7.00 K3.30 2 lb$.. 24.95

22£ ·100 18 00A l is:mvAc l GVAC 24A wlCT 2,901(7 .001( 3_30 2 lb$.. .....
· VoIlall....djllslrntnI Rang. - Currt m ratlnlls I Pply ov.r . nllr. 'tOI1aglrl nlll ·

$10.00 Minimum Order - U.S. Funds Only Spec Shee's - 25c each
Californi a Residents Add 6Y2% Sales Tax Send aac Postage for your
Postage - Add 5% plu s $1.50 tnsurance FREE 1982J AMECO CATALOG
Send S.A.S.E. for Monlhly Sa'e Flyer' Prices Subj ect to Change

Jameco~
~

1355 SHOREWAY ROAD, BELMONT, CA 94002
9/82 PHONE ORDERS WELCOME - (415) 592·8097

Cu.tom
Jump«tl

STANDARD DIP JUMPERS

* SHIPMENT IN 24 HOURS *
~ 6:00AM to 6:00PM (PSn~
~ Call: (415) 592·8097 ~

",,0.._\1-:,," o.-~ ....
,,~sec •• u " .. "

.,...
see ... .. " '"

,,, '1 1_ a N
ooe" ." .a .. .. ,~ " .N
SOCI- " ... ... '" ", ", U I• . ....
see . .. ... ... a' 21.1 no ..~ 41 .K
1OC 12-11 ". ". ". .. .. ,, ~ ~

1OC 1Z-1I ". ,n ", 12.1' to
II l__ ....

ooe,.. ''' 21 11.71 .. .,
" 1 .11'• . ....

SOC,"" ' 4 25 "" to " to 12.~ ~, , , '" , , ,~ ....
SOC"... N '

, ,. ....

!!!.-

FULL II-BIT
LATCHED OUTPUT
l&-KEY KEYBOARD

JE600
Hexadecimal
Encoder Kit

NEW I f o r JE 610 ASCII K EYB OA R D K IT Kltl
Pro v ides-12VoC f ro m inc om ing 5VOC . $ 9.95

P. rt 1·3 SALE
Number ColDr DlscriptiDn Price PRICE

5082-7650 HIElf Red CA· LHO .99 4 /82 .49
5082·7651 HIElf Red CA - RHO .99 4 /$2.49
5082-7653 Hi Elf Red CC - RHO .99 4 / $2.49
5OB2·7656 HIElf Red Overilow±IRHO .99 4 / $2.49
5082·7660 Yellow CA- LHO .99 4 /82.49
5082-7661 Yellow CA- RHO .99 4 /$2.49
5082-7663 Yellow CC - RHO .99 4 /52 .49
5082·7670 Green CA- LHO .99 4 /S2 .49
5082-7671 Green CA- RHO .99 4 /82 .49
5082-7673 Green CC - RHO .99 4 / 82.49
5082·7676 Greon Overilow±l RHO .99 4 /82.49
5082·7750 Red CA· LHO .99 4 / $2.49
5082-7751 Red CA- RHO .99 4/ 82.49
5082-7756 Red Overtlow±IRHO .99 4 / 82.49
5082-7760 Red CC - RHO .99 4 /82.49

CA·Comm . Anode CC·Co mm. Ca thode LHDIRHD-L. ftlr&g ht hand cMc.

JE215 AdJustable Dual Power Supply
General Description: The JE2l5 is a Dual Power
Supply with independent adjustable positive and nega­
tive outpu t voltages. A separate adjustment for each
of thesupplies providesth e user unli mited applications
fo r Ie current volt age requirements. The supply can
also be used as a general all-pur pose variable power
supply. FEATU R ES :

e Adjustab le regu lat ed po wer sup p l ies,
pos. and neg. 1.2VoC t o 15V o C.

e POwer O utp u t (each su pp ly ) :
SVQC lP SOOmA. 10V o C @l7 5 0 m A,
12 V o C @ 5QOm A , and
15VOC (ii) 175mA.

e T w o, 3 ·tcrm inal adj. I C rc gui llto rs
w it h th ermal ov er load p ro t ec ti o n.

e He n sink regul at or cooli ng
e L ED "on" in dicat or
e Pri nte d B oar d Constructio n
e 12QV AC input
e Size: 3 · 112"w x 5· 1/16" L x 2 " H

JEZl 5 Adj . Du. 1PowerSupply Kit (as,hown) •• $24.95
( Pictu re n ot sho wn bu t sim i la r in con st ruction to abol/el
JE200 Reg. Power Supply K it (SV D C. 1 amp) • • $ 14 .9 5
JE205 Adapter Brd .hoJE2001 .t5,i9 & t12V . • $ 12.95
JE210 Var. Pw r . Sp ly . K i t , 5·15VDC, t ol.5 llmp •• $1 9.95

HP-Display Sale· National
5082 series - 0.43 Inch - 7·Segmant

WITH HEADPHONES

L._"::::::::!II!!I S:~;:!;~~r~~~i.

~~~~:~~:nt~P'h~~~lgfrJeln~a~f:r~~e;;'u~afU~~~i~
ti on al black soft carry ing case & shoulder stra p. Belt
c lip (hands free). Operates on 3 AA cell batt eries (not
incl.). Compact size: 3\4" x 4',4" x 1" . WI. 6 oz.

Model 2830 $29.95

JE610 ASCII Encoded Keyboard Kit

ti·~
Th e JE6 10 ASC II K ey boa rd K it ce n b e In te rf ac ed in t o
molt eoy computer Iy.tem. Th e kit co me. co m p lete
w it h en Indus tria l grade keybOa rd sw itc h u.emb ly
(5 2· keYI ) , IC' s, sock ets, co n n ect or , e lectronic cornoc­
nentl and a do u bl e-sid ed p rinte d w i rI ng b oa rd. T h e
keyboard 8"em bly req u ir es +5V @ . 150m A and - 12V
@ 10 mA f o r op erat Io n . Features: 6 0 keys geno rate t he
126 ch aracters , upper and lower cue ASCII set . Fu ll y
buffered . T wo uHr-define keys pro\lided for cu st om
ap p lIcatio ns. Cap , lock for upper-cue-o nly alp ha charac­
ters. Utili zes a 237 6 (4Q-pl n) enc oder reid-on ly me mory
ch ip . Output. dl rect lV co mpatibla w it h TT L/oTL or
MOS logic array •. Easy in t erfacing with a 16-p ln dip or
lB-p ln edge connector. Si ze : 3 X "H x 14 X " W x 8 %"0

JE610/DTE·AK .c:':~(u~:~T.,"~:~) .. .$ 124.95

JE610 Kit ~cKoe~~ele~~:r{~·:~ll~e~~~~' . .$ 79.95
K62 U ·Key Keyb oll rd (Keyboll rd o n ly) • • •$ 34 .95 ·
DTE -AK (c... only - ' .. .. H XU ..WX . ,...O)$ 49.95e JE 21 2 - N ' gll t iv i 12VDC Ad llpter Bo ard K it

CIRCLE 69 ON FREE INFORMATION CARD 125



Kit $ 17.95
A ssm $ 20 .95

$7.50

Our
Own

F.moua
Kit

$119.00

Our
Factory
Direct
Prlc.

$117 .00

$25,00 oa
10 10<$220,00

,~ ','."F.".:, .
·:·-:·t f,o II
II ' .

O:CO " I

lM 565 10 for$16,oo

00351 2A Oualltv Power Supply
PrOVides 4 r&nge5 of cur rent hmltl ng up to 2A.
Uses precmcn regul&tlon and power t ranS1S-
tor boo ster. An m $24.50
HKIT ·83A Kit $ 19.50

3DW Single Channel Power Amp.
Compact power amp . WIth vol ume, t reble
and bu. control. Exeellenllor boostmg the
power of 'your port &bht r&dlo , or cassette.
Connect 10yourTV audiO and expenence the
real sound of your TV progr&m .
HKIT·300 A sSln $2 1 .9 5

Kit $49.5 0

- I.C. SPECIAL

- H.D.
SPECIALS

TRANSISTllRS
2 N 3055 1010< $10,

2SA 745 $4.00 eo.
2SA 7478 $4.50 eo.

25 C 11168 $3.25 ea.
25C 1 403~ $3.00 ea.

OUTSIDE CAL 800-854-8660
INSIDE CAL (714) 527-2554

or(213) 603-9385

ELECTRONICS INC.
VISIT OUR NEW SUPER CENTER

5303 Lincoln Ave., Cypress, CA. 90630
Pey by CHECK, M.D. VISA, MlC

SI0.00 MIN. ORDER HAHDUNG/SHIPPlNG...S2.50
lJIlS NffWHERE IN COlmNBlTAl. U.S.

• UHF·VHF CONVERSION KIT.
Complete wtIll PC boord, all l1lqulred corn­
ponents: cablnefwtIllspeaker: and compre­
henslve brochureincl. Schematic, boardlay­
outmounting and haaI<.up diagram$, poI!S
IIsl and assembly and se1.up InstnicrIons.
All partsore lnduslr1al primequalify.
• NEWZENITHZVM-121 HIGH
lEGIBILITY CRT MONITOR. FeaI\n$ 12" \18811
pho$p/lar CRT, wtIll15 MHzIlandwldttl. 40
orSO charoeter wldfhs are operator swtIeIl·
seleclable. FlJllycompatible wtIllSO-column
"Wit cards, etc.

• MITSUMI - MODEL UES-A55F

VAAN::T~ORUHF1U~ER4~~8s~~~
: ' .-;": AllTENNA INPUT

L: '. 300 OHMS

' v-
~":' ...~

7 Digit
Universal Counter

H K\T -8 6A

00501 3A Regulated
Adjustable Power Suppl,
WIth ove rlo ad prot ecncn and LEO
powe r on indi cat or. Assam $28.50
HKIT ·503 Kit $24.50

SCR

CIRCLE 96 ON FREE INFORMATION CARD

HITECH KITS
EDUCATIONAL IN NATURE FUN TO BUILD AND USE

Gen erates I,. &ngl . , sQu&re o r sin.
w.ve . 1 Hz to 100 KHz. ldul lor
test Ing aud io &mp s. A sam $35.50 Transformer
HKIT-55 Kit $29.50

~
HOii;~Shd EeIC~°Ct°~o;i~Os

44 25 W . Sepul veda Blvd.• Torr ance CA 90 505

Phone Ord ers : (213) 371 ·2160
VISA and M/C we lco med. Min Imum Ord er $9 .00
Shipp ing and H&ndliog $2.00. CA fesldenl add 6% tax.

PLEASE VISIT OUR STORE, Ope n 10:00 -6:00 M on . t hru Sa\.

Sp«ial discounts av.uble t o educational inst itutions. 0-1... inqui ries invited.

Function Generator

-SPECIAL·~
2200 MFD 40 VTCAP 10 for $13,50

CIRCLE 95 ON FREE INFORMATION CARD

LCD Multlmeter
The Iffordl ble l CO M~ l timeler. HIgh ,"ccuracy 19
range large 3li dilJlt OMM With dIod e test. aut o
pola rity and LO Bitt. indic ator. Fully Assem bled.
M oca l101 . . . . $5 9 .95 s v Bl u ery .... SO.95

Unl versal Cou nte r coun ts up
to 80 MHz and 10 rmlho n
eve nts . 7 larg e 0. 5" dI gits.

, Crys tal t im e bllSe. HIgh per­
formance.

74163 W
141M so
1411;6 60
7.166 - 70
74 1117 - 1 25
7417'0 - 1 60
7.173 - .7!;
74174 65
7.175 60
7.17 6 75
7.177 7!i
7.180 75
7.18 1 190
741&2 45
14 190 70
704191 75
14 191 70
10419] 19
74194 85
7.1~ 45
704196 _ 7!i

7. '97 - 75
704273 - 85
74219 - 60
'.365 - 65
7.367 - iY.>
74368 se
1<3'» OJ
75324 - 1.75
7532S- 150
7504'92 - l OS
8T31 - 200
8T32 - 2.75
9601 - .75
9602 - . 75

OSClO56H - 1 50

74L$117 - .115
14L$221 _ 10

74lS14O -.M
74lS2'41 - .SIS
741.Sro - 1.20
74LS243 -I20
741.$244 _ 1.10
741S)4!> - 1.50
14LS.2-47 _ .7'5
741Sl48 - 1.10
14LS251 - .68
74LS2S3 - ,6a
74LSlS7 - ,61
74LS258 - .68
74LS2!iG - 1.«1
741Slell - .eo
741.S27J - l.1 ~

74LS27t - .41
74L.S3lO - 1.110
74LS213 -.115
741.S290 - .1S
741.S2SJ -.~
74lS3 -1 ,00
74l S320 - 2.00
74LSJe5 - .10
74LS_ - .110
741.5)17 - .51
74LS. - .51
751S37J- I 25
14LS374 - 1.25
74LSJ71 - 1.25
74LS_ - .•
74L5J90 - 1.30
74LSJ13 - 1.30
74LSJIll - 2:50
ULSI7O -1 .1IO
74LSC - 3OO
IllS" - DO
11L$!I - 1.10
IT2S - 1 25
ITJ7 -.M

' ''' "110 451<, II
71ICH - 40

~~;.~ 1 ~ 7!>
CA3011 195
CAJ07I _15O
CAXe:I - ~

CAJC* - 95
CAJ140 _ \20
LM2901 t!5
IOJICC 390
Joi!ol5ll6A - l!1ll
IL062 C" _ ts
IL054 CIoj 150
013038 - 1.7'5
ILON - 1.!5(1

1::u.
LMJn r ec
LMJel _ t!i
LMJ12 _ 110
lMJIJ 250
lM_ 14(l
l~J17 125
L"Il IJ _l oo
l M56J _ 22:!l
LM!66 _ 45

..."" II

51

: f:
ts

!lei7 - 115
LMJIO - 1.50

741S107 - .«1
74l$109 - .•
74lS11 2 - .31
74lS1 13 - .41$

74l $1 14 - _55
74L$I2J - 85
""-$12-4 - 1.25
74l S125 - .41$

741S12S - 45
74l $112 - .55
741S 13S _ .4:;
741SIJ7 - 95
74LSU8 - .52
74LS1J9 - 52:
741S151 - .«1
741S1!5J - .«1
741$1!56 - eo
74lS1 !56 - .10
7«.S1 57 - .41
741S151 - .41
741S111O - .~

741$ 1' 1 _ .10
741$1&2 - 10
741$ 183 - •
741S164 - .815
741S'e5 - 815
741$IIlS - 1,10
741S Ill9 - 1,1S
74LSI70 - 1,50
741S1n - .70
741S174 - 45
74U l7S - .40
74l S I'l - 1.915
741S190 - 10
74L$I~I - • .10
741S112 - .n
74LS11J - .n
741S1t4 - .7'5
74lS1tI5 - .to
74l S1M - .115

TRANSISTOR SPECIALS
:l'loI1J01"""GfTO~ 1 40

~~~G:,..T~0J:TOJ 3 :1:
n" 111 '!Ill n"I4!> U li
1IIII23J "''''''SWlTCtll ''' Gl''OWllI $I ts
~~~,.~':;J~""SISTOR "' '' N :,~
2'«901 ""'''S.T03 110:1
?:~;:;",,$'lI f 1 ~

"""420"'''''S, 'O ~ 311 OCI
1Nl222W"'" SoTO II !>1100
~m1""' ''$,TOll !allOCl
2tol:JOll,6N"NSoTO 3 1 GO
:l'loI)JO(W,.,..StTOt2 '110C1
2HJ9CIlli "N"$,TO ~ "U 00
~"'''N S,TO ZlO 1 !Ii
Nl101""''' St TO ZlO 1 !l6

~:~:~~::~g~ : :
T''').I''Ioj '' 50 1 K
n" 121 ""'J'$o l»! 1 110
TI" 141"I"'" S"Jt1 1~ DO
~Jf J0S5 1 '0

TTL IC SERIES
7471 _ )!)

7473 35
1474 40
7415 40
7476 40
7~ 45

"'3 sc
'''' os
1<86 "
7490 45
7491 4S
7492 - 4S
14g] 45
74~ _ 60

"" 607.96 - 60
74107 - .35
7. 11&- 1.50
74121 _ 35-
74122 - 39
7. 123 .2
74125 45
7412f) .!;
7. 1.5 - .7!;
74148 - 1 25
74150 _ 1 10

7.'51 - 50
74153 _ "0
1515-4 - 110
741Y.i _ 50
74157 - 50
7. 160 85
74161 ee
74162 60

FULL WAVE BR IDGE

PR~ f ~~! IA . 25~
100 I 140

'200 8O i I3O'220

~ojf , 09.fi65 ! 3 30
600 1 30 ' 190 1. 40

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

74C(14 _ .!Ill
7402 - 45

~ - I.l~

14C14 !JO
14Cl$ 10
14C13 _ 1 30
14C86 1<10
14C1G !JO

~~ :
UC1 54 _ 2:.50
14C I~1 I ~
14C1l10 1 20
14CI' l 1 1!>
14CIIJ I 1~

14Cl. 12:!l
14Cln lJO
14C114 1 30
14C11S 120
14Cl'-2 130
1<; 101 _ 50
1<4Ct14 - 1 1S
14CS21 - 3 ~

TRIAC's
PRY
100

-200
-400
-600

CRT Controllers
TMS 9927NL ... $ 9.95
TMS 6845 . . . 16.96
TMS 8275 16.96

ROM's= $11.96
2716 . . . . . . . . 5.75

DISC Controllers
1791 $29.00
1793 35.00

~: ::::::.... ::~ •....;.;:'-.....;'-...:..;,;:::.........:......>= =.:..;,.:=:..e

SPECIALS

C/MOS
.... ­
"": -
"" ­""

="""" -:1...
=:.,. ­... ­
"" ­""~

SCR's

SPECIALS GOOD THRU SEPT. 1982

DOUB LE SIDED DIP RIBBON
CA BLE J UM PER AS SEMBLIES

16 PIN " -O" lO NG . • . ••. $ 2.00
14 PIN 12"-LONG • , , $, 2.50

RS232CABLE
10 CondUClOf,' 22 cok>rcoded wire.
gray PVCouter cover, 3 /S- diamet er

.40 pe r ft . - 100,1$30.00
Add 20% postage for orders under 100 ' .
Add 10% postage for orders over 100' .

CPU's
6602 . $6.00
OOIIJA. . . . . 3.75
Z1IJA . . . .. 6.00

RAM's
2114L-4 $1.66
4116-2 1.ffi
MK4002-J3.2KX8. 8.96
!l3L422BIPOLAR. 5.96
4164-2-&11<. . . . 11.95
2147 JJ.41()(1

S TATIC. . . . 6.95

RIBBON CAB LE
GRAY, 28 Qauge

26 conduc tor 60/ ft
40 cond uctor 1.OOItt

,5V at SOOma SOLAR CELLS
3" diameter $4.35

7 SEGMENT DISPLAYS
FSCOO24·4 digit DL ·707 C.A . .3 $ .75
C.C . S Ndisp lay $5.95 FNDS10 .S " CA $1.95
FND359 $ .75 FNDOO3.S" CC , $1.95
FN D 503 C.C. .S" .. $.85 MAN5 C.C .Gree n .$ .75
DL ·704 .3 "C.C . . .$.85 MAN 62C.A . Yello w $ .75

_1 _ lIo- - """ ..=: - ~... - ..
ElI ~
0101 4 JO
401' JO

::~ - =:
::: ~

~ - :=: ~- .."" ".", "

DIP SWITCHES
NO. JQ W IREW RAP WI RE CTS206 4 4 POS I TlON 1 2~

S INGLE STRAND 100 ' . .$1.40 ICTS206 1 7 POSlTIO'" 1 40

CTS 206 8 8 POSITION I ec
CTS 206 10 10 POSITION 1 95

Il!tIO - $1'01 - 110
TOGG LE SW ITCHES 2060 - OPOT - r ec

,. T _ Cf "'Tf RO FF11 J'S

- ...
- '"
- '"

'"- ' "
'",'"

- '"'- ,'"
- 2 !1ll

as
- 2.50

SHIFT
REGISTERS

MM I.eQ2

""""MMI«M
M"-!OlJ

""""""""MM~1

""""MM5OOl.

UARTs
- 3 75 MIlll:IIA
- 3 95 COM2011

)25 ....VU700

'"1.10- ,'"
_ '"', '"

' CO
- ' CO.'"- 2.!\O

~
SOLID STATE SALES
P.o. BOX 740 0

.' , SOMERVILLE. MASS. 02143

CPU 'S & SUPPORT CHIPS

..... - '"~
.,,, - '"~.... - 1.50 "" - ...

AM02!101 _ 1 .15 "" - ...
"'" - ,,,. 1251 1AM96111 'I'

"" - ". ecce - "CO

"" , OJ ... - 'CO

"" , '" YIOACPU - ' CO
Ill< - "' 7tDAS 10 - 1215

"""" - ... .... 1'10 - 'CO

"" - ". ::IIll CTe A - r ec

"" - .'" TM5J1;l7 Nl ...
".. ' CO "" - 11 15- - 11 95

RAM 's .. _, '"
I* 141M-21 _ 11,96 ROM's
211"'-3 - ,..
·m.l - u. ",. - 'I'
411&-2 - '"~

771' .. sv - ."21lOll - '" "" - ...
1M$3o'O$ - r." ,,"'.. - ...
MK4Cll7 3 ,'" ,." - ...
MK<IOO6-1 \ - 'I' """ - '115
'11&-3 - ... II." - 'I'
TM$«lOOHl - ' I' I:2Slll - 'CO

"""'" U. 125 115 ' CO
2101-1 - ,..

"'''' - ,..
Zl l04- ot - ,'" """ - ,..
"""".. - ,.. 125130 - 'I'
11.47001 ... """ 'CO
SIOIE ,.. ....,,,C ,..
2111A.l ,.. I2!J6Sl'4111A1 _

'"~"' ,,411::t2 J3 - "I'

"'''' - ...

A.n-IOl l
1 Rl002B
!'flea

INTERFACE
& ORIVERS

POSTAGE ADD 10'll> FOR ORDERS UNDER $25.00
RATES ADD 5'll> FOR ORDERS BElWEEN $25.00 AND $50.00

A D D 3 % FOR ORDERS A BOVE $50.00

1116'" th ick with 1110" spac ing

4Y," X 6Y," . . . . . $1 .95
OATEl 'S DAC.ooEO

8 bit DAC - $ 4.95
CR YSTALS

lMHZ
' .000 I 3,000 5.0c0 8000

~:~ *4.2588. ;.~ :, : ~~: :~:25

14 PlN HEADERS . . . .3/ $1.00
24 PIN HEAD ERS .75
40 PIN H EADERS 1.10
50 PIN EOGEBOARD CONN . _ 3.95
26 PIN EDGEBOA RD CONN. . . 2.50
50 PIN RIGHT A NGLE CONN . . . • . • 3.95
20 PIN RIGHT ANGLE CONN . . . . . 2.25

25 wan In fra Red Pulse (SG 2006 equ iv.l
Laser Diode (Spec sh ee t included) I $24.95

2N38 20 P FEr . . . . .. .. $ .45
2"45457 N FEr . . . . . . . $ .45
2N2646 UJT. . . . .. . . . . . $ .45
ER 900 TRIGGER DIODES . . .. 4/$1.00
2N 602S PROG. UJT . . ... . $ .65

DISC CAP A CITORS
. l UF 16V . . . 10 / $1.00 ••• 1001$8.00
.01UF 35V 16 / $1.00 . 100 / $5 ,00

IN4148 I1N9141 15/1 .00
TANTALUM CAPACITORS
.22U F 35V 5/$1 .00 10lJF 2fN _ $ .40
.47U F 35V 5/$1.00 22UF 10V _ $ .30
.68U F 35V 5/$1.00 l 5UF 16V 3 /$1.00
lUF 20V 51$1.00 3OUF6V 5/ $1.00
2.2UF lOV 51$1.00 33U F lOV $ .60
3.3U F lOV 4 1$1.00 47UF lOV $ .85
4.7UF 35V 4 /$ 1.00 68UF lOV $1.00
6.8UF 35V 3/ $1.00 120UF 6V $ .75 .

200UF20V $1.75

MINIATURE MUTLI-TURN
TRIMMING POTS

50. 100 , l K. 5OK, 500K $.75 u ch, 3/ $2.00

DIP SOC KETS
8 PIN .17 1&PIN .22 22 PIN .30 2B PIN .40

' 4PIN .20 laPIN .25 24 PIN .35 4O PIN .60

200 PRV 1A LASCR .95

RS232
CONNECTORS

DB 25P male . $2.75
DB 255 female . 3.75
HOODS 1.25

7 WATT LD 65 LASER
DIODE(lR) $8.95

CIRCLE 78 ON FREE INFORMATION CARD
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INTERLOCKI"';; ASSEHlLY
4-D . P . D. T. / 't-4 . P . D. T.
6 1/2" fot:JLNTI"';; CENTERS

s3. 00 PER ASSEMBLY

5 STATION-'
I NTERLOCKI"';; ASSEItlLY
3- 4. p . D. T./2-D . P . D. T.
4 1/8" fot:JLNTI"';; .CENTERS

$2 .50 PER ASSEI1BLY

3STATION ~
~- INTERLOCKI "';;~
2-D . P. D. T./I-4 .P .D . T.
PUSH OO/PUSH OFF STYLE
2 1/ 2" "lUm".;; CENTERS

S1. 50 PER ASSEI1BLY

,0 7 9 ' X .098' aiD
2 0 m A .ll .75v

10 FOR S1.00
200 FOR S18 .00

QUANTI TY PRI CES AVA I LABLE

RANSFOA._
120 volt ~,_

primaries W'
3 .8 VOlTS at 750 MA 53.00
8 VOLTS el 130 ...... 11 .21
12 V. C.T• • I 500...... 12.50
18 .5 V. el 3 AMPS ...10
18 veers at 350 MA $2.00
18 VOlTS . 1 1 AMP 14.50
lB V.C.T. .1 2 AMP $5.50
25 .2 VCT el 2 .8 AMP 15.50
35 VJ:;:r. • t 1 AMP 13..50
42 V.C:r. • t 1.2 AMP $4.50
85 V.C:r. • t 2 AMP $5.50

L.•D!.
STANDARD JUIIaO

DII'I'US.D
RED 10 FOR S1. 50

GREEN 10 FOR $2. 00

Y:~~;H~O~O~ ~2D0"

~
5 VOLT OPERATION~

RED JUMBO S IZE
2 FOR S1. 70

BI POLAR L.
2 FOR S1. 70

SUB 111111 L.D
~

K.V SWITCH

~
• _ S.P.S .T.

. 4 """'S @ 125 VAC
KEYREHJVESBOTH
POSITI~S~

4 POSITION 4 A'f'S

~~ :e~ISTERS @ 125 VAC

CCfoES WITH TlftE KEYS
II OPERATES 2 POS I TI~S

12 OPERATES 3 POSITI~S

13 OPERATES 4 POS I TI~S

KEY REHJVES CNE POS I TI~

~LY~

•

• B.S .R . M:XlEL C136R/CI3
~ " , • PlAVS 33/ 45/7 8 RECORDS
~ x MINI SIZE : 8 1/ 4" X 12"

-= INCLUDES WST COVER AND
. PLASTI C CASE (NOT PI CTURED)

WITH FRO-IT CUT OUT TO F IT
17.50 eecIl STEREO \.NIT oor I NCLUDED) .

EASI LY tfJOKS I NTO STEREO SPEAKERS
AND ALlDo/S 110 V.A . C. LI GHTS TO
Oo'NCE WITH /oUSIC. $6. 50 PER \.NIT
STRI"';; OF 20 LIGHTS TO C<N£CT T
EITI£R ClWl£L-- $ 1. 75 FOR LI GHT

BlACK PLASTIC ENCLOSlJlE
ADJUST.toaLE HEIGHT FRa-I
1. 63" TO 2 . 9311

; WIOlH
6 . 85" ; OEPlH 811

• BUI LT­
I N STAND OFFS FOR P . C.
BOARDS •• FROOT AND BACK
PN£LS t-iJT I NCLUDED••

S5 . 25 PER CASE

PAC- TEC
SERI ES C

MINI SI ZE

JOYS~TCKPRECI S I~

DEVICE.. . • •
COOTAINS 4 • •
50K CENTER
TAPPED AlPS
POTS . $ 4 . 7 5 a a I

VARACTOR
DIODD

88-103 3 FOR$i'.00

~
100 FOR $30 .00

MV220S 3 FOR SI.OO
100 FOR S30 . 00

PHOTO FLASH
CAPACITORS
170 lIFO 330 VOLT

~
1 1/2" X 7/ 811

2 FOR SI . 50
~ 10 FOR $7. 00

eoo MFD 380 VOLT
3 3/ lt" HIGH x I" DIA.
$ 1. 00 EA. 10 FOR $9 . 00

~
BUZZERS 750 MFD 330 VOLT ~:- DC WALL

fi}!, 10 3 vol ll 75* a a 2" HIGH X I 3/ 4" ~ TRANSFORUR
1111 WITH WI RE LEADS SI.25 EA01 10 FOR $11 . 00

l}!, to 3 volt . 75* a a~ POTS ALl ARE 115VAC

I1
WITH P IN TERM ItW..S PLUG IN

3 to 7 volll SOOK 4 voe . t 70 au. $2 .50
WI TH PI N TERMItW..S 2 7/ 8" LG.- near taper ~·eJg;:t,~5101'1A i~:~

75C eaclt I 3/4" TRAVE L 75< EAOi 9VDC.t 225 lolA i3.00

MANUFACTURERS - WE WILL
PURCHASE YOUR EXCESS

INVENTORY (213)380-8000

15/30 GOLD
SOUlER EYELET S2. 00 EA01

18/36 GOLD

SOl.C€R EYELET S2 . 00 EA01I_.:~~__~.:.JiiriLiiiin5C;;i" LIQH'I'U
2 2/ 44 GOLD 8 La-. CORD PUSH...,.,..

SOl.C€RTAI L ( P.C. STYLE) L-PA~ ~~T_H£~. tIRED LIGHTED 120 VAC
~ 10 FOR $22 . 50 STPHlAAD 8 CH1 10 N'f' . S. P.S . T.

22/44 n N 50 DB L- PAD. .. ROLW GRAY " PC/ooER" PRINTED ~
SOl.C€RTAIL ( P.C. STYLE) SI. 50 S2. 00 EA01 10 FOR S18 .50 FN:.E. lO..NTS IN
S s 7/ 8" SQUARE HOLE..
1.35 EA 10 FOR 12 . 50 MICROWAVE N.P.N . SI LICOO SI.50 EA 101 $13.5 0

4 2/ 84 GOLD SPECIAL PRICE
SOLDER EYELET $4.00 EA01 TRA NSISTORS ~ .vo" 8...1.

78 ohm C A X :~~I~II:U~TI! . TIII.R oRECHARGEAIILE
I"OTOR FRCM : ELPQoIER 1 EP690
o - 10 MIN. . ." SOLID GEL CELL
RATED 10 A'oPS. I . • 5 1/2" x It 1/4"
12 5 VAC fot:JLNlS . x 2 3/4" .. . .. ...~~~~~~~~ ""-=~;;-;~ ......__.-_; ~ I"~ S15.00 EA01

MITSUMI
MODEL U ES-ASS

VAR ACTOR UH F
TUNSI
FREQ RAN:;E

47 0 - 889 I+1Z
ANTE~ INPUT

/. 300 otfo<S

1l!~(lrZl'iI!""~ $ 25.00 eac h
10 for $ 2 20.0 0

AVAILABLE

H AL.T RONIX
P.O . Dox 110 1

Sou t hga te. loll~193

~ ..{1t.
-" '1!i

__" KoUOI..O C NOII\IVoHO

Wil loW

MANY, MANY OTHER KI TS

PREAMPLIFIERS
HAL PA-19-1.5 mhz to I SO mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4-3 mhz to 1. 4 ghz. 10 to 12 db gain oper­
ates on 8 to 18 volts at 10ma. Complete unit $12.95.

(The above units are ideal for receivers,counters, etc.)................................

l...cl20c.eMI . Ia..,..,I..A$.L ler ",,-.tioIln M11ltJef_ ......
HAL·TftOHIX~. T.....Ity~; 1·' 1" 2t6-111l.

16 LINE TOUCH TONE DECODER KI T ~ I I~
P,C, BOARD AND PARTS." , " •• $69 . 9J

12 LINE TOUCH TONE DECODER KI T WI I~
P.C. BOARD AND PARTS ., ,. , •• , $39.9J

16 LI NE ENCODER KI T, COMPLETE ~ITH
CASE, PAD AND COMPONENTS •• , ,$39 ,9?

12 LINE ENCODER KI T, COMPLETE WITtl
CASE, PAD AND COMPONENTS , •• ,$29 .95

•••••••••••••••••••••••• ••••••

Oll.D[II11 OVlll mAO WILL IE I HI,""I D I"Ol r"...1OEXCEPT
SKlP9I HG ON ITI MS WHiRl ADDITIONAl CHAMU " "l II.IQUIITI D.

IHFOP.MAT1OH, ~~:':I"~JlL~~~~~~:~'i:'.:~ '~i~::.DD4noH
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ELECTRONIC KI TS F ROM HAL-TRONI X

2304 MHZ DOliN CONVERTERS. TUNES I N ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T. V •
HAS FREQUENCY RANGE FROM 200 0 MHZ TO
2500 MHZ . EASY TO CONSTRUCT AND COMES
COID'LETE WITH ALL PARTS INCLUDI NG A
DIE-CAST ALUM CASE AND COAX FITTINGS .
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA ( Antenna c an be a dis h type
or coffee can type depend i ng on the
signal st rength i n your a rea .)
2304 MOD 1 (Basic Kit) $49.95

(L... ca.... ll tUngs)

2304 MOD 2 (Basic I Pre-amp) $59.95
(lnc ludfl ca N .. till ing.)

2304 MOD 3 (Hi-Gain Pre-amp) $69.95
(1nc1Ucs. caN .. tttlln;t)

POWER SUPPLY FOREITHER MODEL ABOVE IS
AVAILABLE. COMESCOMPLETE WITH ALL PARTS.
CASE, TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24 .95
Assembled $34.95
Slott ed Microwave Antenna For Above
Downvert ers $39.95.... .•••... ..... ..•..••... .. ..••

• PHASOR PAIN FIELD - Patentedand recently developed
in ourlabs is beingtested byGov' t for riot control. Soon tocome
under weapons restrictionsasan infernal machine. Easily hand­
held. HazardousIFNOTUSED WITHDISCRETION.

• PPF-l PLANS (sold for animal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces a d,-

•
rectional field of moderately intense pain to back of head up to
50' . Cigarettepack sizeenclosureis easily hidden.

• IPG-3 PLAN S . .. $7.00 IPG-3KKIT & PLANS $44.50
lPG-3D (assembledforanimal control) $59.50
PHASOR STUN/BURNING WAND - Produces sufficient
electrica l energycapable of burning flesh. Intended asa person­
al defensedevice.
PSW-3PLANS . . sa.OO PSW-3KKIT& PLANS .. $59.50

RUBY LASER RAY PISTOL - Intensevisible red. burns,
hazardous . with partssources.

• ~~J:~~SD\i8~~~~ a~;~~u~e~~~e raies ' 20-40 '~~t~s~
ccntinuous power capableof burning. cutting. hazardous. (With
~~-~. . . . ~~
LASER RIFLE - Produces 200-3000 pulses of 30wattopti­
calenergy. Portableandeasily hand-held.
LRG-3 PLANS . . . . . . . . . . . ... $10.00
LRG-3KKIT PLANS(minusdiode) . . . . . . . . . $129.50
POCKET LASER - For the beginner, visible red " optical
version" . non-hazardous.
LHC-2 . . . . . $5.00 LHC-2KKIT& PLANS .. ... $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~BS~\r~tA~s~k~~~~~tc . M i~~~!f~~I~ &PLANS. . . $49.50
PARTICLE BEAM WEAPO N - PLANS . . . . . . $15.00

INFINITY XMTR - Usestelephone lines for selective home
orotticelisteningwhileaway on businessor vacation.
INF-l PLANS . .. $15.00
SEE IN DARK - Long range. totaldarkness.
SO-4 PLANS . . $10.00
LONG RANGE WIRELESS MIKE - Crystal clearquality

• - miniature.
FBT-? PLANS ... $7.00 FBT-7KPLANS&KIT.. . $34.50
WIRELESS TELEPHONE TRANSMITTER - Long

~~~_"s"~oL~tt~$1 0.00 VWPM-5KPLANS & KIT $34.50

send for FREE catalogdescriptonof aboveplushundreds more
plans, kitsandcompleted items. Weaccept MC or Visaor when
ordering. send check or money order. We payshipping charges
'Onorders over $50.00. otherwiseinclude 10% with remittance.
SENDTO : SCIENTIFIC SYSTEMS

DEPT. R8, BOX 716, AMHERST. N.H. 03031
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PRICE

( 1·9 $2.45
, 10·99 ..•. $2.15
) 100·499.. $2.00
~ 500 & up .. call

10pcs. 100pcs.
$2.15.... $2.00
$2.15 .•.. $2.00
$2.85 .•.. $2.65
$3.30• • . . $3.05
$3.50 .•. . $3.25
$3.25 . . . . $3.00
$3.25 .•.. $3.00
$3.25 .... $3.00

DESCRIPTION

8"SSSD IBM Compatible (128 BIS, 26 sectors)
8"SSSD Shugart Compatible (32 Hard Sector)
8"SSDD IBM Compat ible (128 BIS 26 Sectors)
8"DSDD Soft Sector (Unformatted)
8"DSDD Soft Sector (128 BIS, 26 sectors)
5% "DSDD Soft Sector w/Hub Ring
5'14 "DSDD 10 Hard Sector w/Hub Ring
5'14 "DSDD 16 Hard Sector w/Hub Ring

5% "SSDD Soft Sector w/Hub Ring
5'14 "SSDD 10 Hard Sector w/Hub Ring
5'14 "SSDD16 Hard Sector w/Hub Ring

3062
3015
3090
3102
3115
3491
3493
3495

3481
3483
3485

PART #

5%" Flexible Disc Sale
Why buy other brands when you can buy MEMOREX
disc for much less and backed by 1 year factory
warranty.

$295.00 Each
$375.00 Each
(with controller)

100% APPLE Compatible
51/4" Floppy Disc Drive

For Data Rellability-Memorex Aexlble Discs

~~taeu~
THE

Pineapple
48K Color Computer Kit
Easy to assembly! All components are clearly silk screened on the
circuit board. Kit includes predrilled double sided PC Board, all
integrated circuits, sockets, professional high-impact plastic casing,
keyboards, connectors and switching power supply.
Features
• Numeric key pad
• Game paddle jacks on both sides
• Speaker volume control on the back.

Dealer inquiries invited.

MICROPROCESSOR COMPONENTS
lBO 8.75 lBOA·DMA . 28.50 2708 5.95
lBOA 9.25 2102 1.50 2716 9.60
808OA 5.50 21L02 1.50 2516 11.95
lBO-PIO 7.50 2114 2.95 2732 15.95
lBOA-PIO 8.50 2114L ~ 2.95 2532 16.95
lBOA-510 29.50 4116 3.00 2764 49.95
lBOA-GTC 8.50 1702A 4.95

• SANVCJ MONITORS
MODEL NO. DESCRIPTION LIST
VM4509 9" B&W, 10 MHz $190.00
DM 5109 9" Green, 10 MHz $200.00
DM 8012 12" B&W, 18MHz $250.00
DM 8112 12" Green, 18MHz $260.00
DMC 6013 13" Color $470.00
DMC 6113 13" RGB Color $995.00

SALE
$169.00
$180.00
$225.00
$235.00
$425.00
$895.00

. ........ I \iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..,.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiillII .. ...

SPECIAL OF THE MONTH

2532 EPROM 4116(200n5) 2732 EPROM
$9.95 ea. 8/$13.50 32/$43.20 $8.95 ea.

LIMITEDQUANTITY

ww
5/4.66
5/4.77
5/5.87
5/6.89

IC SOCKETS
LP WW LP

5/ .75 5/1.91 22-pin 5/1.62
5/1.00 512.40 24-pin !;/1.80
5/1.20 512.65 28-pin 512.10
5/1.35 512.98 40-pin 5/3.02

ze-pin 511.52 5/4.55

8-pin
14-pin
16-pin
18-pin

... .. . . .... . . . . . . . . .. .. . ..... .... . . . . . . .... . . .. .. ... . . . . . . . . ...... .. . . .... . . . . . .. . ... .... .. . .. ...... . . .. . ..
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PRICE

$25.50
$31.50
$39.50

HEIGHT

3"
5"
7"

DEPTH
11y,"

1' ''' ''
11 "' ''

WIDTH
17"
17"
17"

NEW ARRIVA LS

6·WAY AIC ADAP TOR
I n p u t: 1 10v AIC Ou t pu t : 3v, 4.5v, 6v. 7.5v & 12vOC

Current : 300mA

OUR LOW PRICE
~5.50 each

19" RACK MOUNT CABINETS
Bla c k a nod ized front p anel w ith black textured
case .

• 0- -- - , ..

.. t:.i .; I •. .

ThiS AudI O FrPque ncy Spectru m An al yser analyses aoo.c
Signa ls In 10 oc taves over a d ynam o<: range or 30 d B The
technique all ow s the sound "corc-aucn ,n tr oduced by
unwa n ted room and s~aker resonaoce~ to be Substantially
ehmln aled

The TA-2900 e-ov.cesa Ylsu al presentat,Oll a l ine changing
spec trum th ru 100 red LED d Isp lays So you ca n ac tua ll y
see pro of 0 1 th e eq ua lize d soune you ye ach ieved The
TA-~900 kIt co mes WIth all the erect ronrc co m po ne n ts
t C predr,lIed PC board the m str uct. on s and a 19" RaCk

Moun t Iype meta l ca b lne l With prolesslonal SllkS-(:reen
pfl n led Ir o n t pane l

SpeCII ,catlons

• Inpu t $e ns'I IY'ly raPt'! Mon,to r 'lQmV - 18mV 50K Ohms
Speaker Term lna l i 0 2W .. l 00W 8 Oh ms

• Display Lev el Rang e tall ccta -esr 2dB per step '- 14dB
to '4dB

• De l.y T.me (1 Khz l Fast /l8dB s Slo w 6dB s
• Pow er Input 117V or 220V AC 50 '60 Hz
• Powe r Con sump tion J6 W

- . D,mens,on s 482{W I - 1021HI . 250 10 1mm

S99.50 per kit

Never wcrev about batte ry. bec ause It has non e! Eesv to carw In

pock et and handy to use. Ideal for eme rgency lIg ht It gener .
al es ItS own ereetnctw by squeezIng grip lever . Put one ,n your
car . boat. camper or home You m ay ne ed It some ume !

EXCLUSIVE $3.95 ea .

FLUO RESCENT LIGH T DR IVER KIT
12V DC POWERED _. lIgh ls up S-15 Will t Fluorescent Llg h!
Tub es Ideal for cam per . out door , aut o or boal KIt mcludes

high ...olt age COIl. pow er tran Sistor . heat smk . all o th er elec­
trOOlC pan s and PC 80ar d l Ig ht tu be nOt ,ncl uded

AUDIO FREQUENCY SPECTRUM
ANA LYSER KIT TA·29OQ

SOLAR CE LLS
05V 200MA Ideal fo r all .... ,nds 0 1 solar prOjeCls . ce lls can be
put In seroes to do ub le ...o lt.:l!Je or parall el to double currt'nt.

$ 1 .9 9 ea .

$6.50 P er Kit

POWE R SUPPLY KIT
D-3OVDC REGULATE D. Us es UA723 and 2N 30 5 5 pow er
tranSlSlo r. OUlput can be ildJusted from D-3OV il 2A Com­
plet e WIth PC Board and .11 erecucmc parts

TRANSFORMER $9 .50 u .
POWER SUPPL Y KIT $ 10. 5 0 ea .

PROFESSIONAL FM WIRELESS

MICROPHONE
Made by o ne of th e leading aapanese manufac­
turers. Th i s factory assem bled F M wi re less
m icrophone i s pow er ed by t w o AA size batte ri e s .
It transmits in the ran ge o f 68-108 M H z. E lement

is b u i lt in a p las tic t u be t y p e case with an o mni­
d ir e c ti o na l e lectronic condensor microphone unit.
B y using a standard F M ra d io , signal can be heard
a ny whe re on a o ne-ac re lo t. Sound q u a lit y was
judg e d "very good ." MOD E L W EM-36.
WAS $15.50
ON SALE
$12.50 each

... ... ........ ... .... ...... ..... .

FOR COMMERCIAL FREE TV BOX BUILDERS

M C1 358 $3 .00 ea . l M380 • . . . . $2 .00 ea
M C135O $2.2 5 ea. l M 7S15 • . . . . . . . . . . . . . • $ 1.20 ea .
MC1 330 $3.00 ea. lM7S1 8 • . . . . . . . . . .. . . . $ 1.20 ea.
M C1496 $2 .50 ea. 10 K10T P.C. Mou nt $3 .00 ea .
M C1-456 $1.00 ea. 10K1T P.C. Mount $1 .75 ea
l M 1889 $3.7 5 ea. Toro id Coils (set of 4) . _$3 .00 ea.
NE565. _. $2 .19 ea. 5.J5pF (Tr immer Cap ) .... _.85 ea .
NE564__ , • • . $3 .045 ea. Power Transl or me r 18v.6A$3.50 ea

*SPEC IAl*
EXCE U EN T PRICEI

MOD EL 001·0034

$ 2 9. 5 0 Per Kif
Transform er

$ 10 .50 u.

TE-22 1 KIT

Fo r Just $28.5 0
(Llmlt t."OSloc ~l

FLUORESCENT A UDIO LEVEL M ONI TOR

ELECTRONIC D UAL SPEA KER PROTECTOR
Cuts oH w hen CIrCUli ISsho rted or over loaded 10 prot ect your
amp lifier .:JS w ell as you r sp eak ers. A m ust lo r DeL CI(CUltS

KIT FORM $ 8. 75 ea.

6W AUDIO AMP KIT

" FISH ER" 30 WATT STEREO AM P
MAIN AMP p 5W x 21. KlI lfl c lud e. 2 pcs . FISher PA 30 t
Hybfid IC. all ere cnomc p..n s WIth PC BOolrd. Pow er supply
±1 6VDC (no t In cl uded) . Power band WIth (KF 1'Ko±3dB I
Volt age gain 33dB. 20Hz-20KHz .

Su per Buy

Onl y $1 8 .50

Dynamic Btas Cl,ss - A- CtrCUlt d eSign m . ....es th iS uni t umqu e
In Its cla ss. Cryllal clear , 100 walls power output Will sal's fy

the most pIck y lan s. A perfect com bination WIth Ihe TA-l 020
low TIM st ereo pre- amp
Spec II' C'hons: _ Out put power l 00W RMS Int o sn. 125W
RMS Int o 4 n _ Frequency response 10Hz-100KHz _ THO

less than 0.008% _ SIN rat IO bette r tholn BOde • Inpul se n­
SI!l Vlty TV m ax. _ Power suppl y ±4OV @ 5A

1 WATT AUDIO AMP
All part s are pr e·assembled on a mi ni PC Board. Suppl,

Vo ltage 6-9VDC
SPEC IAL P RICE $1 .95

Th iS 's t he .... md of VU m onit or that IS bemg und by m os t
amp li fier ma nufacture rs IC's are usod to Simplify ClICUlt

layout. Easy to oIssem ble and ca n be us ed WIth all pow er
level , m pli l,ers. Pow er reqUIrem ent l 2V DC.

On ly $7.50

TA·32360 WATIS TOTAL
30W + 30W STEREO AMP KIT

:l LM380 WIth votume Control Power Supp ly 6 ·18VOC

---------------- - -- - (_ --------_ _--_...-_. .

ThISnew stereo level Indi cator kit co ns ists 0136 4 -c o lor LED·s

(15 per ch ann el) ' 0 ,nd ,cat e the so und le...el OUl put 01 you r
am pld,er from -36dB to +3dB Comes With a we ll deSigned
sol.... screen pronted plast ICpanel and has .I selec tor sWllch to
allo w I loa tong orgradu,l output IndIC'hng . Pow er sup ply IS6·
12VDC WIth THG on boa rd Inpu t SenSlllVl ty con tro ls Th,s unit

can wor .... w ll h any amph f,er Irom 1W to 20QWl KII mcl udes
70 pes dnv er tra nsIstors. 3S pes m atch ed 4 -<:010r LED·s. " II
ot her e lect ronIC co mponen ts . PC Board and front pane l

MARK IV KIT

$ 3 1. 5 0

REGULATED DU A L VOLTAG E SUP PLY KIT
± 10 --30 V OC @ 250 m a adju s table, fully r e g .
u l a ted . Kit in c lu d e s a ll e lect ro n ic p arts . filter
capacito rs , IC 's, h e at s inks a n d P C Board .

$12.50 per kll

MAR K IV - 15 STEP
LED POWER LEVEL INDICATOR KIT

1 hiS 15 a so lid st ate ~ II tran srstcr crrcurtrvwtth on boa rd ster eo

pre-am p for mo st m ic rophone or phon e mnu t. Pow er output
employs 2 paIrs matchmg Darlin g ton TranSIstors dnv en by
the popul>1r 2N3053 D nver Trolns.stors, Four built on board

cont rols fo r, vo lum e. bal ance. t reble end bass. Pow er supp ly
requites 48 VCT 2 SA transformer . THO 01less than 0 .1% bet ­
ween 1OOHz- l OKh z at lull power 130 watts + 30 Walls
loaded Into s n )

.. ...... .... .... ... .... ... .... ...., .

ULTRASONIC SWITCH KIT

PROFESSIONAL REGULATED
VARIABLE DC POWER SUPPLY KIT

TA·Boo
120W PURE DC POWER STEREO AMP KIT

SUPER FM WIRELESS MIC KIT - MAR K III
ThIS new desig ned crrccn uses hIgh FREO FET IrilnSlstOrs
With 2 sta ge pr e-amp 'rr ansrnns FM ran ge l S8 -1 20 M Hzl up
to 2 b loc ks aw ay and Wi th the ultra senslt,ve condenser rmc ­
rcc ncn e. Ih at co mes WIth the k it , allows you to pIC.... up any

sound Wlthlfl 15 ft aw ay. KIt Includes.all elec tro mc PoirtS. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
OSC COils . and PC SOolrd Power supp ly 9VD C

FMC - lOS

$ 11 .5 0 P er Kit

All so lid state CirCUItry With high eHICIency power tranSIsto r
2SD3S8 and IC vo ltage regulator MC 17 33. Out PUI vo l tage
can be adjusted from 0- 30 V at 1A current lim Ited o r 0 -15 V at
2A current IIm, ted . Intern al resetance IS less tholn 0 .OO5n .

npple .nd norse le ss than I m V, dual on polnel meters lo r
vo lt.tge and am p readong. oIlso w'lhon board LED and .tud lb le
eve r lo ad mdrcat cr . Kit comes With pre-d ri lle d PC Board.

mstru ctlo ns. all necessary ele ctrcmc component s. transfer­
me r and a profeSSion al looking metal catnne r. The best pro ­
jeer tor school and the m ost use ful Ins trum ent for rep airme n
BUild one todavr

M ODEL TR88A 0 -15 VDC il 2A
MOD EL TR88S 0-3OYOC ~ l A

All board s are pre-ass embled and teste d. Your whistle to ItS
FET cond enser rmcrc c hone from a distanc e, as far as 30 feet
aw ay IsenS lt rll,ty een be eas,ly ad justed), w.nrcm the SWitch

on and If you wh istle agam . It Will lum off . Ideal lo r remote
con trol tOys. e tectncat epphence suc h n hghts. co ffe e po ts.
TV. HI ·F•• rad iO or ot her cr crects . Unit w on..s on 9VDC .

$59 .50 P er K it

MOOFl 968 _•• •• • •• • • • •• •• • • •• ••• • $4.50 ea .

GOlllng power hungry from you r small amp' Have to wa tch
YOur budget) H ere's a good sorcnonrThe TA -800 ISa pur e DC

ampl" ,er With a bUil t In pre-amp. All cou pli ng c. paClto rs are
ehmmat ed to g ive you a true repr oduc t ion of the mUSIC. On
bo ard to ne and volu rne control s co mbI ned With buil t In powe r
supply m a....e Ihe TA-800 the m ost comp,CI stereo amp avaIl·

able.S pecrtrcauo as 60W x 2 mtc 8n Freq. range ' 0·1 OOKHz

±3dB THD01 '16or bett er SIN reno - SOdB. s eos.uvnv : 3m V
Into 47K . Pow er Heouu e ment: ± 24 ·40 Volts

A GOOD BUY

at $ 6 5 .00

LOW TIM DC STEREO PRE·AMP KITTA·1020

ELECTRONIC SWITCH KIT
CO ND EN SER TYPE To uch On- To uc h Off U ses 14 731 C

oInd 12 V re l ay $ 5 .50

Only $44.50
X'fo rme r

54 .5 0 u .

Incorpo rat!!!obrand-n ew DC deSig n Ihat g,ves a Irequen cy res­
ponse from O-looKhz ±Q 5d B. Added leature s ,I....e tone de·
feat and loudness con trol let you la llor yo ur own frequency
supphes to eli mi nat e power flu Cluall on '
Spe clh catlon s • THD/T fM less than QOS':K, • Frequ ency

rf:Spon se DC to 100KHz ±O !;IdS • RIM dev liltlon ±O 2dS
• SIN rat io betler than 70de • Sen sll lvlty Phono 7mV 47K I

Aux l 00mV lOOK _ Outpu l level 13V _ M ax outpu t 15V

• Tone co nuol s Bass ±lQdB ~il SO HzfT reb le ±1 OdB ~ 15 Hl
• Pow er supply ± 24VOC Ii) 0 SA K it r'ome~ wllh regulaled

po wer sup p ly . a ll you ...eed IS a 4 SVCT tran sfo rme r '" 0 SA

Kit Inc ludes the Ultrol Son iC Trans ducers. 2 PC Boar ds for
Iransm ltl er and recei ver. all electro nIC pan s oInd Instructions

Eas y t o bu il d and a lot 01 uses su ch as remo t e co n trol l or
' TV , oarage doo r. a l.:Jrm sys t em or coun t er . Unit o p era les

by9·12VDC . $ 1 5 .50ea .

.................................

$3.00

$3.50
per pall

$ 35.00 ea .

CRYSTAL CONTROLLED

WIRELESS MICROPHONE

SYSTEM

Part No . Out put ~ ~
51K040 lQW +1CN11 ±'16 V $14.50 .
511(041 15 W+15W ±2OV $18.50
51K05O 50W ±35V $26.50
51 K054 23W ± 19V $13.50
51 K056 30W ± 2 2V $18.50
51K070 JOW ±4 2V $32.50
51K415 7W +]W 30V s 8.50
51 1(4 3 9 15W + 15W 39", $18.50
51K465 30 W+3 OW ±2 8V $25.50
STK01 0S ' OOW ± 5OV $36.50

MJ2955
2N30 55

MJE2955
MJEJ055

MJl5003
MJ l 5004

MATCHED PAIR POWER TRAN SISTORS
BY MOTO ROLA

PN P 150 W,lIs BV=6OV
NPN l S0W, l!S I C~ l 5A

PNp 90 Walt s BV=6OV
NPN 90 Wo1t1S IC= 10 A

NPN 25 Q W,tts BV= 14QV $ 12 .00
PNP 250 WiltS IC= 2OA

No FCC Lice nse
Requlf ed

OUR PRI CE

$49.50
ADOITIONA L

MI CROPH ONE
ITRANS M ITIER)

AVAILABLE
AT 528.00 EACH

HYBRID AUDIO POWER A M PLIF IE R IC ',

From 7 WATIS to too WATIS
TYPlc, 1 riU ngs : Ope ra tmg use tem p. 8S "C. T H.D.=O 5'"
= 20 Hz·20 KHI . lnput reSlnlnee Po=O l W 30 Kn Power band
Widt h 20Hz- 20K Hz, Freq response 1a·1ooKHz Qutpul resIs­
ran ee =8n. W it h buut-m pro tect ion CIrCU lI. A ll UOIIS co me
With dat a Sh t"IH .

SAN YO UHF VA RACTOR TUNER
FOR UHF CHA.NNEL1 4 -8 3

Tu",ng vo lt age +1 -+28 VDC. Input Imped,,"'ce 1Sn IF b,nd
WId th 1·1 6M Hz NOIse figure 11 5d8 M all SIze 2~·· x 1 ~~ · x

lI " Supp ly voltage 15VDC Sou ...d IF=58 OM Hz

M od el 11 5· B-403A. VId eo IF 45 OMH~

Model 115-B·405A. Vide o IF 62 5MHz

SAN YO ANTENNA SIGNAL BOOSTER
Ttl,s Booster ,s sc ee.auv deSigned for UHF Channels ( 14 -8 3).
A.ft ermst.lllng (bet ween the antenn. Inp UI cable and the UHF

tunerl . lh lS umt will provid e a minImum 01 lOdB 9"n. th at 1$

app rOll lmate ly 2 ti mes be tt e r th.n you are seemo now Ideal
for tho se w ho hve In apan ments tha i ca n nOI pUI up an ou t .
doora rHenna .S ma li ln SIU . only 2" x 1W ' x t " Sup ply ...ol ta ge
IS 15 vee. Back In Stock

Tuner IS the most Impon,nt pan ollhe Clrcu.1 Don 'tlel tho se
S19 00 tuners fool you

All un, ls are brand new Irom Sanyo When orderlO g please
specIfy m ode l num ber

All oIbo\Ie pans gu,r,nteed pnrne and Include datI sheets

Transmllter: FET ml C for fl a!
30- 18 KH z respon se Xtal
cont roll ed 49 MH ·z AM Band

lor dri ft -free perf orm ance 100
M W outpu t (rang e appr ox

Y4m ile) for rel Iab le long
range transm lS·
Sio n Powered by iI

9V radIObattery (In·

·- ... U - ~, ~~::,:~r ' Xt,! co n-

M URA WMS-49 trolled lo c ....s on 49
M Hz transmItter SIgna l On pan!!1 VU m et er, m onItors the
Signa l st reng th from the mi cr ophone. Standard ph one ,ac ....

:. ou tlet co nnect Ion to a PA or oth er phon e Input 9V batt ery
. Includ ed Thi S prof OS$lon al se t IS ,deal for on stage . In field .

church . 10 hou se or outdoor use

r.h·X......
§:::::~.

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

!!Ii li

PHONE ORDERS ONLY SHIPPING AND HANDUNG CHARGES Minimum Ordor $10.00 I CollI. ROildonls odd 6.5 %

CALL TOLL FREE Und.r 55000 Purcha• • 0..-.,.$5000 Purchas. Sales r. ...Phone Orders Accepted on VISA or Me
Ins ld.Calif omla 10% 5" ONLY, NO C.O.C: s . P,lc.. subject to change1.800.672.8758 _ ~;:~:~alif (Inc l M exICO & C anada ) ~:: ~: without notice.

.. . .



36 channel
converter

$4595

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

C&D Electronics, Inc.
,P.O. Box 21, Jenison, M14~428

- (616) 669-2440 .

Quanti ty Discou nts • v ise e Master Char ge
Add 5'70 shipping- Mich. residents add 40/0 sales tax.

Send $2 for complete catalog
ofconverters and unscramblers

36 channel
wired remote

converter
only

$8895

.r··~·······MjCR~~~~~'~~iJ:!~~,E·~~~~·2·~::::·'·~
: MICROWAVE RE CEIVING SYSTEM :
: COMP LETE - - - READY TO INSTALL . :
: INCLUDES 20· PARABOLIC ANTENNA. :
• DOWN CONVERTER, POWER SUPPLY. :
: ALL CABLES AND CONNECTORS WITH :
: COMP LETE I NSTRUCTIONS FOR EASY :
: I NSTALLATION. :
: COMPLETE SYSTEM -U .S.SHIPP ING FREE- $119:
: BUY 5 SYSTEMS at $104 each :
: ( s ix • • nth If.ited war r anty ) :: .
1Sfjjiiii"LEjj·~i·~·i-"····"·"~
: 2amp. rating w/heat sink a :
: ME2 IR ~ai 25A pulse - 6-32 b :
: MES IR . b $ A 95 .. stud :
:*MY!...~tP*** '! ****:!~ ...*...*,*q$.ll*.******....************.:
: RESISTOR SAlE _ :
: .2SW 5% corbon film- $1.50 per l00 (one value) :
: all standard _olues from $ 12per 1000 :
: 2.7 to 4.7M ohms :
: 8085 NEC CERAMIC 40 PIN MICROPROCESSOR $6.95:
• MM5290J NSC 16KxI DYNAMIC RAM (4II6) CERAMIC 2.95:

i ~~m mE~ ~W:0~~x~0_~;/~:9C~mIC 3:~~:
: VOX VOICE ACTUATED SW . CSCR.MI C. AMP. ) .95:
: HIIA-2 G.E. OPTO ISOLATOR 6 PI N DIP . 25 :
: 5101 256x4 CMOS RANOOM ACCESS MEMORT OIP . 95 ::m:c

nLA~~A~O~YI~NN~;x~;T:L~~~NUMS HS 2 : ~ g :
: 7430 TTL 8 INPUT NANO GATE DIP . 10 :
: 7440 7TL OUAL 4 INPUT 8UFFER OIP _ .10 :
: TO-92 PNP 7RANSI STOR PAK 100 PRIME FOR 5.00 :

n:~~~1 ~~~L /1~po~~~~mmLA:~mmRD~~3 5:gg i
: 2504T 1024 8IT DYNAMIC SHIFT REGISTER TO-5 1.0 0'
: 2416 INTEL 256x24 CHARGE COUPLEO MEM ORY 2. 50 :
: 5244 INTEL DRIVER FOR ABOYE MEMORY 3.50:
: 12PI5/15 DC TO OC CONYERTER- 12VDC TO OUAL :
: 15Y AT 40MA OUTPUT. CAN 8E PLUS :
: OR MINUS 15 OR 301" 24 PIN DIP 7.95:
: 4811 MYRTLE AVE :

: PO BOX 41778 ::=~~:~':d,~r~~;~ f~':. ~:.~i~: i.. ord.,. Must I" cl u d . ~t ....C,llIC.,.. :: sacramento Ca no t ~r.p. ld ond s h lppl,,_ Is oddod. •i 95841 ,. 916 3342161 ~

~ BRBYLOn I BAH KA" E RI~RD . ~
~ ELECTRoniCS : ~_ ..

CI RC L E 102 ON FREE INFO RM ATI O N C ARD

KIT ONLY
$299.00

KIT ONLY
$349 .00

Z80 ,

1702A 256X8 1 UI 2.50
2708 1KX8 450 n.s. 2.95
27ADa 1KX8 350 n.l . . 3.95

2716 2KX8+5v 450 n.l 5.95
(Buy 2 Gel 1 FREE.)

2716-1 2KX8+5v 350 n.l 7.95
2732 4KX8 450 n.s. Inl el Pin Out 9.95
2732A--3 4K x 8 350 n.l .

Inte l Pin Ou t Low Power 11.95
2532 4KX8 450 n.e. T.I. Pin Out t.95

LSOO .24 LS125 .95 LS243 1.49
LS02 .24 LSl38 .79 LS244 .99
LS04 .24 LS139 .79 LS245 1.95
LSD5 .24 LS151 .79 LS257 .79
LS08 .24 LS153 .79 LS266 .59
LS10 .24 LSl54 1.75 LS283 .99
LS14 .89 LS157 .79 LS290 .99
LS20 .24 LS161 ;;9 LS293 1.75
LS27 .24 LSl64 .99 LS2ge .89
LS30 .24 LS166 .99 LS367 .79
LS32 .36 LS175 .89 LS366 .79
LS42 .49 LS181 1.99 LS373 .99
LS74 .44 LS192 .89 LS374 1.49
LS85 .95 LS193 .89 LS375 1.19
LS86 .39 LS221 1.10 LS3n 1.49
LS90 .69 LS24(1 .99 LS390 1.19
LS109 .39 LS241 .99 LS393 1.19
LS123 .99 LS242 1.49 LS399 .99

.. 2.00

5349.00

Model A501 Power Amp
• Pure Class A 25W + 25W

Switchable to Class AB 100W + 100W
Switchable to Bridge Class A 100W mono
Switchable to Bridge Class AB 300W mono
Frequency Response 5-200KHz (-ldB)
Signal-to-Noise Ratio l20dB
Non-magnetic Chassis
" O ut-board " comprehensive protection
circuitry
DC circuitry with limited use o f NFB
High Eff icien cy Fluid Convection Cooling
THD under 0.007%

Model A502 DC Stereo Control center
Di rect DC coup ling from In put to Output
DC servo c ircui try
Cascade FET Input In all stages
Separate Moving Coil RIM amplifier
D isto rt ion be low 0.005% (3V)
Max O utput 15V
Frequency Response 20Hz-20KHz ± 0.2 dB
Maximum Phono Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Bu ilt-in Headphone amplifier
Relay Output Muting

P. O. BOll 280298 Dallas, Tem 75228
(214) 271-5546

AY3-8910-Sound Chip wllh 60
page dall mlnull 12.95

OM8131 6 BII Unified BUI

. 8Cp~~~rl~C::u~i ' : : : : : :: : : : :: : . i/t~ ~===.;.;;.;===.;.....;....==--:-:~.

~ T:~:?120~:~:. ~~~~ " . 1.991-__:",,:,-==::.l.:~::-:="':":'==--":,,:~'
~ IM6402· +5v High speed

UART·AY5-1013 In out

PRECISION HYBRID
OSCILLATOR MODULE

B. G. MICRO

FUJITECH AUDIO KITS

• SWitchin~ regulation

·~~~l~ C ~~~~t~~
+ 12V lA -2.2 to 15V 0.5A

• Fiberglass PCB
• Over-voltaqs protect ion with IC monitor
• 110/220 V input
• Factory assembled .
• Circuit diagram available

(for a copy, send self-addressed/stamped
envelope)

• $49.00 each, freight prepaid
(Calif residents pis add $3 sales tax)

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Brand New Micro Computer
Power Supply

21L02-1KXl 250 n.• .
Low Power .

2114L-3 1KX4 300 n.s,
Low Power . .. . . • 2.758/17.50

HM6116P....·2KX8 + Sv-200 IU.

CMOS Low Pow er 2716
Slyl. PinOul .

TMM2016-2KX8 ' 5y·NMOS
200 n.•. - 2716 Slyl.
PinOul llI59.95

6501·5 256X4 • CMOS - Oat.
Relenll on 2 Yolt, - 22 Pin - 200 n.s.
Typ. 5V Very Low Powe r • .. . . .•. 1.50

6514 J-5 lKX4 ·CMOS Super Low
Power 350 n.s. Simll.r to 2114
Sime Pin Out .

8108·5 IKX8 NMOS 5V500NS
22 Pin .

5280N-5 (21078 -4 • TMS4060)
4KXl 22 Pin 8/3.95

4027-4KX1-250 n.s• . . . . . .. . . 1.75
4116-16KXl-200 n.'. ..... 8/14.95 '
4164- +5_ 64K . . . 12.95 8n9.95

CI R C LE 89 ON FREE INFORMATION CARD

Send $5.00 for each assembly manual,
refundable with order.

Monarchy Enginee ring, Inc.
380 Swift Avenue, Unit 21
South San Francis co, CA 94080

Visa or Mastercharge acceptable.

MC1408 L6 0 10 A Converte r
~ I Bit 1.79
Q A0561J 0 to A Converter

10 BII 1.79

e~~~ ~1~~~~eOD~~~7 F~DCC . : : : : . ~~~
H•• both 1 MHZ and 2 MHZ TTl - outputs - 5027-CR T Controller _ zao2.5 MHZ CPU . 4.95
Hermetically d - Ultr. high stability onr lE!t Programmlble. 24 x 80 14.95 Z800MA .OMA Controller . 9.95:= ~,:' :n~·.~~~~~~~:: ~rc::r,S:i: o 868845 - Molo roll (HD46505SP) Z80P I0 _ Par a lie l . . . 5.95
comput.rmanul.eturer-5Yoltoper.tion -fitl CRT Controller 17.59 Z80SI0/0 Chan. Ser . . 16.95
lta ndl,rd 24 pin lock .t - Manul.cluM by ~ 82S 123·32X8 Tr l Stat e BI po lar Z8QA-4MHZ CP U . 8.95

=~:~~:~~I~~t~ .~I~~alon . . .~.~ <;io~~ f 8~~~~ T'riSt~'t~' B'I 'P~~; Pr'c;~" ' : t~ Z8QA 510/0 19.95

CALL O R WRITE FO R PRICES ON CMOS- 80BO- B IT SLI CE - TTL - 74S - CRYSTALS - DIP SWITCHES
TERMS Add S1 SO po,t,,~. we JJ.ly boll. "" Ord " , o w,r SS O 00 oKtdBSC for .n,u r. nao. No CO O Tf "" Rco' "dd 5~ T... . 90 Doll Y Mon , y 8 Kk GUo1I r, ntC'. on

I . 11 uems. All .Ico m, 'ub! cocl to PIIOI u l•• PUC4"1 ,u b".ct 10 ch .ll\9l! wilho u l no nce FO I~ lgn orde r U S fund i only W. unnol ,h.p 1~ M. u co Cou n tnu o lh"
Ihan C.n..d.I• add S3 50 \h:PPln g . nel h.lndh ng ~ l •

130
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95
•

• MC 14584
• LM 32 YN
• TL064 CN
• PteZO Buzeer
• 9 V. a811 . Clip
• MISC. Elec t. Compo ne nts

M ade for Heart Monitor
above .

PC.Bd. 3·MRF901 ·s. 2·MB'D 101·s.
1 Thermistor . 1 Choke. 3·Ch,p Caps.
1 " F" Connector. 8 Raslstors

+ Ins tructions
$39.95

POWER

SUPPLY

12-18v

D.C.

Includes:
• 9 V. Batt. Holder
• Front Bezel

Excellent for Frequency
Counter.

PULSE RATE
INDICATORS

USED FOR
HEART MONITORS
100% Functional

NEW PLASTIC CASE

$19.90

BUY BOTH FOR ON~$ 53.99

4" LINE CORD

Includes:
• 5 00 LCD Readout
• ICL 7106 CPLA·D

Decoder Driver
• MC 14016
• MC 14013

(602) 266·9758 (602) 234-3026

sa. o"~ ELEC'1'~ ,.w.....
'tJtJ'.,.~'~ SURPLUS O~(\-e«
6835 N. 16th St•• Phoenix, AZ 85016

MICRO WAVE DOWN
CONVERTER K.1"!",IH_MR II type)

(fJ
m
~
m

ALL ORDERS SHIPPED SAME DAY VIA UPS ~

Et3 Postage & Handling Not Included ' ~
<0

(602) 266-9758 (602) 234·3026 ~
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Only $349.00 ea.

DIGITAL ·
MUSICAL KEYBOARDS

I/O
"SELECTRIC"

TYPEWRITER
REDUCED!!! (This Month Only)

Regularly $399 .00

~O
EA.

These fabulous typewriter/printers orig inally
cost over $1000.00 each" Each machine is full y
tested and operational and on ly req ui res 5 VDC
and 24 VDC for 1/0 capabi lity . Electronic
Repeat (w he n activ ated) is capab le of repeating
A NY characte r or key . Soo n we wi ll be offe ri ng
software . then hardware inte rfaces for these
ternfic machines . meanwhile SAV E 50 BU CKS.

Burglar/Fire Alarms
Security Products

Alarm Controls • Remote Stations
Inf rared • Motion Detectors • Sirens
Microwave • CCTV • Fire Detec tors

Vehicle Alarms • Phone Dialers
Key Locks • Wireless Components

Magnetic Contacts • Glass Protection
Lights • System Parts • Tool s • Books

Bells • Ionization Smoke Detectors

Built to speci f icatio ns fo r ARP.
the world famo us Synthesizer Maker.

Features 3 octaves (36 keys) with TTL Decoded
6-bit output whi ch determine s the note and octave of

a pressed key. Excell ent for keyboard inputs to MIcro­
computer & Dig ital Synthesizers and mor e.
NEW. UNUSED. keyboard With Electronics .

CIRCLE 103 ON FREE INFORMATION CARD

Write o r Call lor Our FREE Exciting NEW FLYER!!!

C0 P t ' I WAREHOUSE ' •m uer J 18 G r. nll. SI H.. " Il'f,h'U M.iu OUIJO

MAll OROERS •

Rroducts & ao. '" N• • 'on N• • H. m p.h" . 038 ..

U ripherals . TE LEPHO NE O RDERS ,
• • \ 617/372·8637

r Sorry No ccnee t C",Ui Jnllmlted t=1 M" ' ..c. ' d 8 VIS. Ace . pl. n 8

- Fully Operational
- TTL Input/Output Level
-USE AS A TYPEWRITER
- Software or Hardware Driven
- Spare Parts Available. Too
-ruu 15" Platen
-IBM Model 745

ORDER SHIPPED IN 24 HRS.

ffiZ

BRAND NEWI

FI RST TIME ANY WHEREI

I R SCIENTIFIC

INFRARED VI E WER KIT

USE

CARD

PolyPaks
P.O. Box 942. RE-9
S. Lynnfield, lolA 01940

YOUR

READER

M• • • . R... C.II e 17 - 245- 3 8 2 8

Order by Mall or Call TOLL FREE

800-34 3-3086

Ask for. FREE POLY PAKS CATALOG

• An Easy To Assemb le Ki t

• Ever ything Yo u Need Inc lu d in g

Comprehe nsive ln str ucnon Ma nual

• Li gh tweight. Binocula r-Type Case

• Factory Preselected & Pre tested
Co m po nen ts

• For : Night Surveill ance.
I R Comm unica tions & Cont ro l.
Document Authent ic ation .
Thermal Vi ew in g . & Mor e

'" Int~:~rys!~~&!:!d!~5
$4 p er unit ($6 outs ide U.S.)

SPECIFICATIONS : MASS RES ADD" . SAlES TA'

Ima ge Conv ert er - type 6032
Spectral Response - 500 to 1200 nanom eters (800 max)
Reso lution - 50 lin esfmm
Magllification - 3X
Focu s Range - 3 ft . to in finity
l en s - 150mm. f 3.0 10° field infrared telepho to

and 10 X Ramsden Eyepiece
Infrared Sou rce - 900 nanom eter. 4500 max. candle power
Case Size - n ,..~ X 6 11'z" X 2 3e "

Power Requ ir em ent - 6 V OC (4 " 0" cells or equiv .I

SERVICE

DON'T
FORGET



• On board 7 watllmphfi" dr iv" a
~hm spelker dIrec tly.

• Works on 12VAC or
12V OC.

• Comes with 25 pr.programmed
',nos

(214) 278-3553

2 Ghz
MICROWAVE

ANTENNA
with 52 dB Overall Ga.in

• Built- in dow n converte rs · Tune
1.9-2.5 Ghz • Operat es on chan­
nels 2-6 • 22 dB ga in resonant
disc antenna · Standa rd 12-16
vdc power suppiy • Mounti ng
brack for horizon tal or vert ical
pol arit y • Comes wit h: 60' coa x
with connectors, 3' ju mper cable,
75-300 ohm and 300 -75 ohm
adapt ers, complete inst ructi on.

Only $169 95

The
S uper Nusie

Maker
REVISION 2

$24.95
(Basic Kit)

SEE SPECIAL
OFFER BELOW

If you hi ve trou ble sleepmg and you would like ine rest of the noighborhood 10 sh i ro your
misery then Ihis hllle kil Will be lo r you! There is no Wly 10 I ccuf. le ly descfl be the uneart h ly
howls. screlms Ind tones Ih. t come OUIof Ih,s kit Four Sepa rl lo lone OKiII. lors I re mixlld,
Clnce lled.nd stepp ed I I. nrylng rat . , 10 WIUS 01c razy so unds. A gre .llun kll o r I pracl icil
burgl.r I I. rm. Comp lele wilh PC bo.rd . nd I IInece ssa ry cc rnoonents less speaker. For6-1 2
'o'DC. ORDER 0 ....-02.

OPTIONAL ACCESSO RIES
DIP SWITCHES On. e pot.• on . 5 pol., lor tune Iddress ... • .. 2.001...
WALLPLUG TRANSFORMER For ope rl tlon on 117VAC house cur rent • . . . . . • 100
INJ ECTION MOLDED PLASTIC CASE w/Custom Iront & rea r plnels. ha rdwl re

I nd 2 flV' pos . rOtlry sWltch.s (repl l c" DIP sWllches l • . . •• . . . . . 1.00
HORN SPEAKER eWilt. e Ohm '011'111'1 mounl ing br.ck" • . ... 1.25

S PECIAL OFFER
Buy I Super MuSICMl k. r killor $24 95 and gel FREE, I 2708 ROM pre-p rogr ammed wilh 35
popullr tune l . ThiS o lle r g lve l you over 60 so ngs 10 choo se from !

Doomsday Alarm Kit $9.9S

A lrue . IeclronlC mUSIC mlk er ba Nd on a microp rocessor ch ip. The Super MUSIC Mlk.r is the
only kll lh l! anows ea sy I dd lhon of pr. prog r. mmed tu n.. by plugging in one memory Chip
(ROM). OYer 20 dill eren l ROM's wllh cw..-500 tunes . re I vall. bl• . Use Ihe kil for . C... Hom,
Ooo~, Door Announ c. r, etc. 11you h..... In EPROMprogrlmmer our m.nullle!11 you how
10 prog rlm you r own lun.. KII includes qu.llly pl'led . nd dolled PC Board Ind en
components

LONG-RANGE MICROWAVE ANTENNAS
with Separate Down Converters

FULL-YEAR WARRANTIES!

62 dB
Gain

THE PRESIDENT SAYS, "HOGWASH!!"

58 dB
Gain

51e 51LLII ILlel••••el
P.O. BOX 401244R GARLAND, rx, 75040

TheSE-Ol'S;lcomplele k,IIt'l.1
coni ••", ," th. paris to bu Il d a
p'ogl.mm.b1e sound allK's
ge" ef. tor O"'9n~ .round
Ihe new T. u . 1"1"u_l,
SN7M 77 S« ,"d Chip, Ii'll
bOard p,ovodH banks 01 MIN I
DIP sw,tch" lind pol. to
program Ih l W."OUS eeee­
b,"at,onSO'(I.eSlFOsl;,U.'0r.
veo No,.e , 0"' Shot and
Enw.l o~ eo.,lrols A Quad Op
Amp Ie II uwd 10 Implem...,1
an A.dJuslatlle Pulse Generl '
tor le-el ComPlrator and
Muiliple.. Osc ilialor for even
more v,rsatll ,ty The 3 .- It 5­
PC Board features a protolype
artl 10 allOw lor user Idded
ClrCUlfry Eali ly program med
to duplicate E_plo l lon l .
P" .....orGunl. St....mTralnl . or
I lmoSI an ,nlln,te "Umber 0 1
ollwf Mundi Tneun,lnas.
mull,pl, 0 1 .pphcahons TI\e
Jow proce Includft all P.rts

Issembly manu.l , progr ammmg ch ...rts . and d"a,led 75-477 crnp
scecurcat.cns It runs""'Ol> I 9'0' battery (no l IncludC'd1 On board
100MW ...mp WilldrIve. smlll spe.~er dlfeClly. or the uent can be­
co nnec ted to your ste reo will'! mcredlble resulls ' ISOea~er not
mcluded ). 7147711 ifK:kIded. AVll la ble seplra tely for $3.15 each

Amateur
32-Element

Vagi Antenna
• Not a kit , so it's eas ier to sell' 1.9-2.5 Ghz
• 3 8 Y,' lo ng • Die-cast w at erp roof
aluminum housing • Withstands temps
- 40" to + 140"F. • 50-ohm type " N" con ­
nector • Mounting hardware included .

'1J'iP.-----------------------------.....::g:;
:g::
if-e-
ir
if.::g:;
~
ir
if
if.
~

~
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• UNIT IS COMPLETEL'f A.SSEMBLED!
• F~ prlmlry ami OC Hcllon,

After taking one look at the TRIPUT POWER S U PPLY our engineer declared that the : :~.~~El~~E~~~~~:~ORI.4ER
uni ts were wort h several hun dred do llars each. He pointed out the engineering , hig h quality • low Rippl. < 100nw ,

const ruct ion and state-of -the-art intergrated design in support of his posit ion.The President :~rt~::;t~:~:,t;;non all IhrH

of BEC more pragmatically poi nted out the already full warehouse and the two trailer truck outputs

loads of power supplie s wait ing in the parking lot . and set the~~ice to move them QUICK LYI :~a;~'::'~:~,u.rl

62.50 .r:gu:::f~:~~~kS:r~~1I1ftt "-eu1Mor
• S<:hemehu . mI MNice guid, Inc:I...o.cl

Plus $5.00 Freigh t • T..... mal Shutdown
21 lbs . 6 x 5~ x 12 • StallS lE O's (3)
ONE TIME OFFERI LIMIT TWO (2) SUPPLIES PER CUSTOMER.

... COD MINIMUM$20.00 ... ADD $2.50 FOR COD'S

... UPS DELIVERYADDRESS MUST ACCOMPANY ALL COO
ORDERS

... $1.00 HANDLING ON ORDERS UNDER $10.00

... VISA, MC CARDS OR CHECK

... ADD t "llt FOR SHIPPING

... TEXAS RESIDENTS ADD 5.,.,STATE SALES TAX

... ALL FOREIGN ORDERS ADD 2~ fOR SHIPP ING
(CANADA 15.,.,) NO FOREIGN COD'S

... CALL (21. ) 271-3553 TO PLACE CREDtT CARD OR COD
ORDER

3 OUT PUTS
12 Y @ SA (12A Int.)

5V @ 10A
· 12V @ SA

INPUT 105 • 125VAC

SMA LL, SING LE HYBRI D IC AN D COMP ONENTS FIT ON A 2"
x 3" PC BOAR D (IN CLUDED). RUNS ON 12VDC. GREAT FOR
ANY PROJECT THA T NEEDS AN INE XPENSIVE AMP. LESS
THAN 3% TH O @ 5 WATTS . COMPATI BLE WITH 5£ -01
SOUN D KIT.

Sound Effects Kit $18.50

7 Watt Audio Amp Kit $6.95

$991

, ! J " ·of
-~- ..... .

Refurbished
Monitors 12" d iagona l

39.95

42 Channel CATV
Converter

Atari 800 w/16K RAM $659

~~!- §j
Atari 400 w/16K $289

CIRC LE 86 ON FREE INFORMATI ON CARD

w/on/off Fine Tuning
$94.95

40 Channel VHF to UHF
Block Converter

28.95 Ea.
24.954 & up

Remote T.V. Convertertel 139.95 Ea.
I 4 & up 125.00

60 Channel
Wireless Control

DELUXE 40 CHANNEL
VHF to UHF Block
Converter $38 .95 ea.
Features accessible fine tuning knob
included :matching X former and two cables

Surge Stopper Brooks
4 Outlet w/circuit bkr. .' ~,'

led/sw $59.79
1 Outlet $43.50
Nowyou canhaveMaximumProtection .1 ,:i
for yoursensitive electronicequipment.~

(J)
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o
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Fe ature s:

• 25 dB gai n!
• Kit

MODEL El C 1045
f REQ . RANGE
UHF 470-889 MHZ
CHANN EL 14-83
O UTPUT CHANNEL3
7S O HM INPUT

PS-1 Assembled 32 ele me nt ante n na . .. . $19.95
PS-2 20 dB ga in m ic rowave recei ve r kit

with variable powe r supply kit . . . . . $50.00
PS-3 Co mp lete package PS-1 & PS-2 . . . . $6S.00

Mounting Hardw are Included

MORE GAIN
Than a M itsumi Tun er
PHILIPSVARACTOR

TUNER - $23.95

Yo ur recept io n w ill dr amatically improve ! This un it
will enable yo u to pull in signa ls yo u never knew were
the re !

Fo r bo th in d o o r a nd outdoor use . Inpu t and o utp ut
im pe da nc e 75 o h m . No adj us tme nt ! Easy asse m bly.

JH-O Kit .. . .. .. .. .. .. .. .. .. .. .. .. . $22.95

Avai lable by Mail Ord er only
Send check or money order to

UHF T.V. Preamp

Combine bo th a ud io a nd vid e o o ut pu t o nto cha nne l 3
or 4 of yo ur T.V. se t.
Sing le l.C. chip (MC 1374) makes for quick and easy
asse mb ly. Sing le ad justme nt co ntr o l! A m ust for every
video re cording or co m p ute r e nt h us iast.

YH-O Kit . .. ... . .. .. .... . . .. .. .. .. . $19.95

STAVIS ELECTRONICS, INC.
912 W. Touhy Avenu e
Park Ridge, Illinoi s 60068
(312) 692-5223

~d~~S~.~dgr~~;~v~~~3~0;;o.'~ ~J'~~o n or ders
Catalo g - $1.00. Visa & Ma" e rcharge acce ptab le

Part No,
D5W10 Philips UHf Tuner ELC 1045 $23.95
DSW20 Printed Circu it Board, Predr tlled

Glass Epoxy $15.00
D5W30 P.e. S. Potentiometers 5·10K. 1-5K $5.95
DSW40 Resisto r Kit 1/4 watt 5%

Carbo n Resisto rs 32 pes $4.95
DSW50 Panel Mount Poten tio meters

2-10K and Knobs $2.95
DSW60 Ie's 7 pcs.. 1 Rect ifier,

2 Regulators & 1 Heal Sink $15.95
DSW70 Electro lyt ic Cap Kit, 6 pcs $4.95
DSW80 Ce ramic Cap Kit. 33 pes. . , $6.95

g~~~~ t~ila~!~ l~~~~h~ lK~~r1abf~ ' jj ·~ h · · " · · · · $3.95
+ 1 - + 37- 12 Toro id -+26 wire $1.95

DSW110 I.e. Sockets 5-6 pins, 2-14 pin $4.95
DSWl20 Powe r Transfor mer

PRI-117Vac. 5EC 24Vac. 1 amp $5.95
D5W130 Speake r, Oval 8 ohm 53.00
DSWl40 Mise. Parts, Hardware & Hoo kwire

Ant. Te rm, Switch Dpdt , Fuse,
Fuseh older , line Co rd, e tc $7.95

When Orderin g All Item s
D5W10-D140 Total Price $99.95

R.F. Modulator

Microwave Receiver
1.9-2.5GH~

SPECIAL

56.95

KEM ET CH IP CAPS

.018 / 100 V . ~
MATCH PAIRS~
Mil . SPEe.

' 1 .4 9 PRo

Piezo Elements

Fantastic 391:tj)
Mike-Speaker 'W

Voltage Regulators
+ 5Y. 7805

o -sv, 79MOS
+ 6Y. 7806
+ 12Y. 7812

5/'5 .50 10/'9.95
MOTOROLA PIEZO SPEAKERS

C&KSUbMi~i
N.O. Pus hbu tton .

Sw itch 10/'3.00 " #8631

3 IJ. "
RESPONSE
60 TO 30 ,000 Hz

BROAD BAND AMPS.

TUSA #DAT 2S~
25 DB. G AIN ~-.
75 OHM
SOTO B90 MHz. 523.50

~~IAMONDBACK

8
ELECTRONICS COMPANY

PO BOX 12095
SARASOTA. FL. 33578

Phone Orders 813-953-2829
CONTI NENTAL us ADD5160 FOR THE
FIRST LB a 50c FOR EACH EXTRA LB.
WEST COAST ADO '1 80 f OR THE FIRST
LB a 50 c FOR EACH ADDITIONAL LB
'1 MINIMUM ORDER $/5 'CREOIT CARD

ETCHANT
Ammoqium Persnlfate

f AST AND EASY TO USE , MUCH CHEAPER

THAN THE ·OTH[ R" STUFF II JUST MI X 1/ 2­
POUND TO A GALLON OF WATER II OZ TO

~:~N~~t;:Oc:Y~~~~S MAKE A $195
CLEAR SOLUTION THAT TURN!
BLUE WHEN 1lB (MUn 1 Cll . )
FULL OF COPPER

I J.OO/ FT
.90 / FT
. 85/ FT
. 80 / FT

Any 1

55.95

As is Complete
with schematics

S43.50
Voltage Regulator
~rrG"'"rk Boards

" l(5L~'I'u ~ Ju st beck up
""~to tr ansformer

12Y. or 9Y.1.5A ' 1.29
RFI FILTERS

2 AMP. HOPKINS ~
# F-8S010 51.95~..
6 AMP. CORCOM 52 95
# 6EFI • Audio Amp lifie r

Dip Tanta lum Caps B watt
6 8. 10 . 15.22.33. 47. (ll 63V.
22.68 «(I lOV. I
1.5.33. 4 7 . 6 8 (a 16V.z"29¢ 'fv,J
15 (u lO V. lb
.47, .68 . 1.5. 2.2. 33.4.7. 6.8 (' 1 35V. 55 95
.22..68. 1 «(I SOY, dipped and solid 4" x 3" <X2" H •

1-9 f EET
10-24 FT
25-9 9 FT
100 8 UP

C- 7045

Tri-Color LEDS
~ Red/Green reverse vo lt .

~ Yellow A.C. 2/'1 .50

Mura Cordless Telephone

~ Infrared Emitter -5§> 1----=-.::..:.::.:::....-.:..=:...::.:.=-1
and Phot o Diode Detecto r

~~~~~A short leads I pr.'2.00

B CD Thumbwheel
S~WITCH C~~T:L10~~ T

1- 2 1204
GOLD

CONTACTS
STD SIZE
CAN BE

\ I.25 TO AS:¢C:'~~H
OUTPUT IS " 2- 4-8 WITH

COMPLIMENT

IL LUMINATED
INTERLOCKING 7-POSITION

PUSH-BUTTON SWI7CH
8-3017

.6 l B

SWITCHCltAFT ASS EMBLY
OltIGIN,l LLY COST OVEIl $ 30 .
FEATUIlES DPDT EACH POSI­
TION, WITH S' LVE.. CONTACT
LEAF SWITCI'lES THAT WILL
OUTLIVE BOTH OF US! SOCK­
ETS ACCEP T ANY T- 3 / 4 FLA ·

::~r~Ui~tf~:TA=~P.\~C~I-,
0 ,6 W, 4 .4" WIOE OV£ "A LL

Genera l Instrument
Varactor Tuners

U
-.i Your Cho ice
. ~ YHF - UHF

'\ .' • 522.50F~~;:;;;:--'-'-='-l=,,"-~~~
Mini Switches

Micro Switch

~SPDT
wilong blue pa dd le 79¢

ompu - ite

~ red push
~ (il luminated)

mom # 849-1191 69¢

79¢
Fantas tic!

Chass is (H.D.)

115 V. BLOC K FANS

:~~'~~i ijtl- -,,, 56.95
3"SQ. ~

# FAN 31

AS SORTED
LEECRAFT INDIC ATORS

FREE CATA LOG

#31
(SNAP. IN)
RED, AMBER,
DUALS
115V.

G.E. MOV ~Spike Eliminators -,-._

10/'9 .90 51.29 / ' 11SY

Transformer

•

Dua l bobbin

=~ 30Y_
~ - = + 14Y. 1.5 AMP

3" Mount Centers 2" hi gh 53 .00

COIllP L.ETE
• TRACK TIIAN

' ''Olll:T
QUALIT Y BU IL.T BV MOTO ROLA WITH
AUTO TURN ON, I!:NO Of TAPE S[ N­
SOR, AUT O TRACK CHANGE, II !! 'l AC
CAPACITOR START MOTOR. STEREO RI P
HEAD AND +12 VDC PLAY BACK EL.EC­
TRONICS. GREA T FOR HOMEBPlEW
PHONE ANSWERERS, Ro eOTS , ETC.

CIRCLE 91 ON FREE INFORMATION CARD CIRCLE 93 ON FREE INFORMATION CARD
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ELECTRONIC PARTS KITS

PRINTED CIRCUIT BOARDS
Part No. B21 PrintedCircuit Board. . . . . $17.00
1. This Printed Circuit Board uses only one

jumper, others use 9.
2. The component layout is screen printed on

the Component side of the pre-drilled PIC
Board.

3. The solderside of the PIC Board is covered
with High Temperature Solder Resist for
easeofassembly.

4. This PIC board wasdesigned to take advan­
tageof the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior VaractorTuners.

SAnSFACTION
GUARANTEED

'$15.00
Freq. Range UHF470·

PI~"'r'-~ 889MHzCllannels 14-83
Output Channel 3.

Part No. B20 Available onrequest:Ch2 or4.

Modified High GainTuner. $15.00
1. The first thing wedo ischange the standard

diode fQund 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
maximum Pre-Peaked gain.

3. The tuner is fed a standard 1Odb 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

Wecall this step peaking because the tuners output looks like
a peak onourspectrum analyzer and the highest point 01 that
peak isactuallyadjustedlor thedesiredoutput.
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 ourcomputer
derived performance charts thatmake ourtunerbetter. That's
because almost every wner getsa different value coil before
it's peaked and then a djfferent value coil alterit's peaked. The
combinationsare endless and theway we determinethevalues
isoursecret.

Part No. B22CompleteParts Kit. . . . .. saO.OO
All resistors (30), Potentiometers (f 5K, 3-10K), Panel Mount
Potentiometer (10K), Bectrolytic Capacitors (6), Ceramic and
Mylar Disc Capacitors (35), Variable Capacitors (4), All lnter­
gratedCircuits (7), Voltage Regulator, Heat Sink, Diodes (4), IC
Sockets(4·8 pin, 3·14 pin), Power Translormer (24V11A), Coil
Kit with No. 26 wire(4),Speaker (4"-3 Oz.), Standoffs, Coaxial
cabie, All misc. Hardware, etc. All parts are indivldualiy
packaged andlabeled.
All componentsincludingthewire, Hardware, Coaxial Cable and
heat sinks areincluded in the parts kit. This means your as­
sembly timeIromstartto finishis only4 hours.
Orderall3, B20, B21 , B22 110.00
Order 5each,B20, B21 , B22 95.00/set

.iHe£i1uiJ1£" 'I'llg.lilij it

FREE CATALOG

&'aAmerican Heart
V~ssociation

WE'REFIGHTING FORYOURLIFE

Contact East, Dept. 0158
7 Cypress Drive, P.O. Box 160
Burlington , MA 01803

I.,. burry 10 receive your",~p

tAll (617) 272-5051

• Precision Hand Tools • Test Probes
• Breadboarding Kits • Tool Kits
• Digital Multimeters • Soldering Supplies
• Oscilloscopes • Solde r Suckers

Features 84 pages of hard-to-find produ cts
for building, testing, and repa iring
electronics equipment. These are quality,
brand name products used by big
electronics companies. Contains
hundreds of photos, detailed descriptions,
and pricing. Most item s are discounted at
big savings. Everything is easy to order by
phone or mail, ready for immediate
delivery, and fully guara nteed. VISA and
Master Card accepted.

NEW

Also available, complete
Basic Electronics Course

CALL Toll-Free
1-800-453-1708

Utah residents1-801-628-3627

f
ELECTRONICS CO., INC.

SEND OR CALLfor your

FREE
1982 Catalog

A 48 pagehandbook with
48SUPERexciting, low cost,

electronic projects.
(Some projects as low as $2.50).

....-..-Build Some
~TODAY!

These PPG Electronic Kits are
available at your

local electronic store~

Kit' .".
801 POCKETDICE v
802 SIGNAL INJECTOR
803 SPACE WAR GUN
804 METAL DETECTOR
805 LOGIC PROlE
806 IURGLAR ALARM
808 DECISION MAKER
809 LED PENDULUM METRONOME
811 OOUI LEDECISION MAKER

.......... 812 SIREN OSCILLATOR

814 ROIOTIUNKER~
816 MIN~WINK
818 f iSH CAWR .
820 SHIMMER UGHTS >

821 CHRISTMAS TREE
822 ONE CHANNEL COLOR ORGAN1
824 AUTOMATIC SIREN <:'t
826 Fun l OX ' ~. ~

828I ·VOLT POWER SUPPLT •
830 O· 15 VOLT POWER SUPPLT
834 COLOR ORGAN 3·CHANNEL, I-CONTROL
8363·CHANNEL, 4·CONTROL COLOR ORGAN
838 12·VOLT POWER SUPPLY
840 VARIAILE STROlE UGHT ~
842 12-VOLT COLOR ORBAN ~

...~. ~:: ~::v~~~:::mSTROlE fWHER
850 WHOOPER ALARM
852 COMIIUTION LOCIVALARM CONTROL
856 mCTRONIC TENNIS
858 DIGITALROULETTE
8605·30 VOLT REGULATED POWER SUPPLY
861 IIG SOUND PORTUU ORGAN
862 f UU·WAVE MOTOR SPEED CONTROL
866 DIGITAL SLOT MACHINE
868 DIGITAL DICE ~

:~~ :.~~:~T:~;I~~L CLOCK ~
878 DIGITAL I IRO
880 12·VOLT, 2·AMP REGULATED POWER SUPPLY
882 MUSICAL HORN
884 SOUND ACTIVATED COLOR ORGAN, loCHANNEL
886AUDIOAMP/ INTERCOM
888 UI U RIAN YORMENTOR §1
890 STOP-ACTIONTIMINGTESTER . ' ~.
892 TELEPHONEHOLO IUTTON ~',~ ;
894 PHASOR GUN/SOUND GENERATOR
898 I IURY CLOCK

.--------------------------.••I
I
I
I
I
I
I
I
I

en
o
Zo
a:
I-
frl PPG Electronics ce., Inc .
...J 791 Red Rock Road,6 51.George, Utah, 84770

~ I Special Prices For Educators
~ . I - -----------_._------,
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349

469

1'/, X 11/16 x 11/ " ,"

Ideal for robots,
model rail­
roads, opening
valves, door
latches and
more. Spring
return plunger.
31 ohms, 430
milliamps at
12VDC.
273-251 . . 3.99

Socket
Included

Top quality! Long-life
contacts rated 3 amps at
125VAC. Coil : 75 milli ­
amps, 160 ohms. Relay,
l 'f, x 1 x 'f," . Includes
chassis or PC-mount
socket with clip for relay.
275-206 4.69

{NEWIFOR '8 3

Versatile Solenoid

IAlMlcro 12V Lamps. One red,
one green . 60 mA. Metal panel rec­
ommended .
272-334 Pkg. of 211.69
lID Push -In Neon Panel Lam ps.
One red, one green. Built-in drop­
ping resistors for 120V use.
272-709 Pkg . of 2fl .99
[Q] Yellow LEOs In Chromed
Hold ers. 276-073 . . Pkg. of 211.69
[QjOrang e Rectangular LEOs.
Hi brightness .
276-07 4 Pkg. of 2f99c

Low-Cost Light Ups!

Miniature DPDT Relay With
12VDC Coil

14-Pln
With Data

• High Accuracy
• Great for FSK, Modems

9400 . This bipolarfCMOS device accepts an
analog voltage and generates a proport ional
frequency, or provides an output voltage in pro­
portion to input frequency. Operates up to 100
kHz. See our Engineer 's Notebook II for circuit
ideas. Singlefsplit supply. 276·1790 3.49259

DC Buzzer
Cut 42%
Reg. 69~
1.19 '"

Super loud! 1.5­
3VDC with low
current.
273-004 . .. Sale 69C

Micronta'" precision at 23% off!
Jeweled movements. Large, easy­
to-read faces.
o to 50 Microamps DC.
270-1751 Sale 6.88
o to 1 Milliamps DC.
270-1752 Sale 6.88
o to 15 Volts DC.
270-1754 Sale 6.88

Set of 4

695

Two 4'/2 x 3" boards,
resist-ink pen, solvent ,
etchant, layout strips and
circles, tank, '116" drill bit ,
instructions.
276-1576 8,95
Extra Resist-Ink Pen.
276·1530 1.39
Extra Etchant. 16 oz.
276·1535 2.49

Transparent sheets with rub­
on circles, strips, componenl
pads and more. Press on to
a copper clad PC board and
you're read~ to etch-with
"pro-quality ' results .
276·1577 SeU2.59

Frees hands for easier sol­
dering and repair. Mounts on
bench or in a vice. Holds
board securely, yet is fully
adjustable. 276·1568 .. 6.95

Easy 10 Use!

1095

299

Omnidirectional
Electret. 3f8 "
dia.4-10VDC.
270-092 . . 2.99

895

With 4'h-inch shielded
cable. For scanners, car
radio hookups.
274-713 9ge

695

299
Pkg.of2

Motorola-Type Jack

&'t~!Y1 .99¢

995

Submini , 3f4"
roller lever.
5 amps at
250VAC.
275·017 . .. 1.49

259

795
IAlDelux e Two -Tone Enclosure. ABS plastic end panels for easy drilling ,
internal slots and standoffs for PC boards , self-stick feet. 2'f, x 5 x 5,/, ".
270-218 7.95
" Sllver-Lonk." Both feature vented steel tops, easy-to-work aluminum
chassis, rubber feet and very classy "si lver' finish .
lID 3'f. x 7'h x 5'1t". 270-229 . .. 9.95 [Q] 2'h x 5'1" x 4'1,,". 270·228 .. . 6.95
[Qj" Hand le" Box . Easy to carry. Vented steel top with black finish, alumi-
num front and bottom, rubber feet. 5't. x 9'h x 6'1,". 270-270 10.95

SPOT Lever Switch

149

Computer 'Connectors

tNEW}FOR '8 3

IAl5082-2835. Low-noise Schottky barrier
diodes . Idea l for UHF and microwave strip line
mixers . Maximum capaci tance: 1 pF.
276·1124 Pkg . of 2f1.99
lID MRF-901. Low-noise NPN transistor for use
to beyond 2000 MHz. Beamlead-style macro-X
case. 300 mW. 276-2044 2.99

1Al 4-Pin DIN-Type Plug. For audio and micro-
computer use. 274-007 1.49
lID 40-Pos ition Card Edge Connector. Highest
quality, reusabl e. For ribbon cab le.
276-1558 4.95
[Q] 5·Pin Inline Jack. Accepts 3 or 5-pin plugs .
Solder termina ls. Strain rel ief. Shielded.
274·006 1.49

4 sheets with rub-on
lett ers, symbol s,
numbers and more.
270 -201 2.59

Make Radio Shack Your Parts Place™
• No Minimum Order! • No Waiting! • Great Low Prices!

Full-Spec Microwave Devices PC Board Kit and Supplies

Panel Letterin

lIadl8/haeK
A DIVISION OF TANDY CORPORATION • OVER 8400 LOCATIONS IN 80 COUNTRIES

Retail prices may vary at individual stores and dealers
CIRCLE 75 ON FREE INFORMATION CARD



Z-80
100

2.5 Mhz 8202 34.95Each pes 8205 3.50
2101 256 x 4 (450ns) 1.95 1.85 Z80·CPU

8212 1.85
5101 256 x 4 (cmos) (450ns) 4.95 3.95 Z8Q.CTC

8214 3.85
2102-1 1024 x 1 (450ns) .89 .85 Z80·DART

8216 1.80
2102L-2 1024 x 1 (LP) (250ns) 1.69 1.55 Z80·DMA

8224 2.50
2102L-I 1024 x 1 (LP) (450ns) 1.29 1.15 Z80·PIO

8226 1.80
2111 256 x 4 (450ns) 2.99 2.49 Z80·SIOI0

8228 4.90
2112 256 x 4 (450ns) 2.99 2.79 Z8Q.SIO/1

8237 19.95'
2114 1024 x 4 (450ns) 8/16.95 1.95 Z60·S IO/2

8238 4.95
2114L·2 1024 x 4 (LP) (2oons) 8/15.95 1.90 Z80·S IO/9

8243 4.45
2114L-3 1024 x 4 (LP) (3OOns) 8/18.95 2.25

4.0 Mhz 8250 14.95
2114L·4 1024 x 4 (LP) (450ns) 8/17.95 2.10 8251 4.75
2147 4096 x 1 (55ns) 9.95 call Z60A·CPU 8253 9.25
TMS4044·4 4096 x 1 (450ns) 3.49 3.25 Z60A·CTC 8253·5 9.85
TMS4044·3 4096 x 1 (3OOns) 3.99 3.75 Z60A·DART 8255 4.75
TM54044·2 4096 x 1 (2oons) 4.49 4.25 Z60A·DMA 8255-5 5.25MK41 18 1024 x 8 (250ns) 9.95 call Z60A·PIO 8257 8.50
TM M2016 2048 x 8 (150ns) call call Z60A·SIOIO 8257-5 8.95HM611 6-4 2048x 8 (cmos) (2oons) call call Z60A·SIO/1 8259 6.90HM6116-3 2048 x 8 (cmo s) (150ns) ca ll call Z60A·SIO/2 8259-5 7.50HM6116-2 2048 x 8 (cmos) (12Ons) ca ll call Z60A·SIOI9 8272 39.95HM61 16LP-l 2048 x 8 (LP) (cmos) (2OOns) call call 8275 29.95HM61 16Lp·3 2048 x 8 (LP) (cmos) (150ns) call call 8279 9.50HM611 6Lp·2 2048 x 8 (LP) (cm os) (12Ons) call ca ll 8279-5 10.00Z-6132 4096 x 8 (Qstat) (3OOns) 34.95 ca ll 8282 6.65

Qstat = Ouast-Stati c 8283 6.65
8284 5.70
8286 6.65
8287 6.50
8286 25.00
8289 49.95

Each
TMS4027 4096 x 1 (250ns) 2.50
MK4108 8192 x 1 (2oons) 1.95
MM 5298 8192 x 1 (250ns) 1.85
4116-120 16384 x 1 (120ns) 8/29.95
4116-150 16384 x 1 (150ns) 8/18.95
4116-200 16384 x 1 (2oons) 8/13.95
4116-250 16384 x 1 (250ns) 8/11.95
4116·300 16384 x 1 (3OOns) 8/13.60
2118 16384 x 1 (5v) (150ns) 4.95
MK4816 2048 x 8 (5v) (3OOns) 24.95
4164·200 65538 x 1 (5v) (2oons) ca ll
4164·150 65536 x 1 (5v) (150ns) ca ll

$29.95
$99.95

1.95
4.95
4.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95

32.768 khz
1.0 mhz
1.8432
2.0
2.097152
2.4576
3.2768
3.579535
4.0
5.0
5.0688
5.185
5.7143
6.0
6.144
6.5536
8.0

10.0
14.31818
15.0
16.0
18.0
18.432
20.0
22.1184
32.0

2 MHZ

6502A
6522A
6532A
6545A
6551A

3 MHZ
o B

6800
68000 call
6800 4.95
6802 10.95
6808 13.90
6809E 19.95
6809 19.95
6810 2.95
6820 4.95
6821 4.95
6828 14.95
6840 12.95
6843 34.95
6844 25.95
6845 16.95
6847 12.25
6850 3.45
6852 5.75
6860 1 0.~5

6862 11.95
6875 6.95
6860 2.95
6863 24.95
68047 24.95
68468 19.95

6800 = 1MHZ

68Boo 10.95
68B02 22.25
68B09E 29.95
68B09 29.95
68B10 7.95
68B21 12.95
68B45 35.95
68B50 12.95

68Boo = 2 MHZ

6.95
3.95
9.95
3.95
9.95
5.95
7.95
8.95

14.95
CHIPS

11.95
11.95
5.25
5.50

CIRCUITS
4.95
3.95
4.95
8.95

11.95
6.95

8035
8039
INS·8060
INS·8073
8080
8085
8085A·2
8086
8088
8089
8155
8156
8185
8185·2
8741
8748
8755

DISC CONTROLLERS
1771 21.95
1791 29.95
1793 38.95
1795 54.95
1797 54.95
6843 34.95
8272 39.95
UPD765 39.95
1691 18.95
2143 18.95

INTERFACE
8T26
8T28
8T95
8T96
8T97
8T98
DM8131
DP8304

MISC
3341
76477
AY3·8910
MC3340
95H90
11C90
8202A
3242
MC3480
MC4024
MC4044
3205

BIT·RATE
GENERATORS

14411 11.95
BR1941 11.95
4702 12.95
COM5016 16.95
MM5307 10.95

UARTS
AY3-1014
AY5·1013
PT1472
TR1602
2350
TMS6011
IM6402
IM6403
INS8250
KEYBOARD

AY5·2376
AY5·3600
74C922
74C923

CLOCK
MM5314
MM5389
MM5375
MM58167
MM58174
MSM5832

8086
68000 8M HZ

SALE ENDS SEPT. 30. 1982. PLEASE STATE
"SEPTEMBER SPECIALS" WHEN ORDERING

MONTHLY SPECIALS
CPU SALE

8 BIT
53.95 (10/ 3.75 EA)

55.95 (10/ 5.75 EA)

6809 INT. CLOCK 512.95 (10/11.25 EA)

16 BIT

Each
4.95
3.75
9.95
6.95
4.95
9.00
9.95
9.95
9.95
call
call
call

Capacity
Timer Chip

6
6
9

20
16
32

256 x 8 (tus)
1024 x 8 (450ns)
1024 x 8 (5v) (450ns)
2048 x 8 (5v) (450ns)
2048 x 8 (5v) (450ns)
2048 x 8 (5v) (350ns)
2048 x 8 (450ns)
4096 x 8 (5v) (450ns)
4096 x 8 (5v) (450ns)
4096 x 8 (5v) (2oons)
8192 x 8 (5v) (450ns)
8192 x 8 (5v) (450ns)

5v = Singl e 5 Volt Supply

1702
2708
2756
TMS2516
2716
2716-1
TMS2716
TMS2532
2732
2732A-2
2764
TMS2564

CIRCLE 71 ON FREE INFORMATION CARD



74LSoo .25 74LS85 1.15 74LS168 1.75 74LS295 1.05 LM30lV .34 LMl 800 2.99 1-99 4000 .35 4071 .30
74LSOl .25 74LS86 .40 74LS169 1.75 74LS298 1.20 LM308V .98 LM l889 2.49 8 pi n ST .13 4001 .35 4072 .30
74LS02 .25 74LS90 .65 74LS170 1.75 74LS324 1.75 LM309K 1.49 LM3900 .59 14 pin ST .15 4002 .25 4073 .30
74LS03 .25 74LS91 .89 74LS173 .80 74LS352 1.55 LM311 .64 LM3909V .98 16 pin ST .17 4006 .95 4075 .30
74LS04 .25 74LS92 .70 74LS174 .95 74LS353 1.55 LM317T 1.95 LM3914 3.95 18 pin ST .20 4007 .29 4076 .95
74LS05 .25 74LS93 .65 74LS175 .95 74LS363 1.35 LM317K 3.95 LM3915 3.95 20 pin ST .29 4008 .95 4078 .30
74 LS08 .35 74LS95 .85 74LS181 2.15 74LS364 1.95 LM318 1.49 LM3916 3.95 22 pin ST .30 4009 .45 4081 .30
74LS09 .35 74LS96 .95 74LS189 9.95 74LS365 .95 LM323K 4.95 75451V .39 24 pin ST .30 4010 .45 4082 .30
74 LS10 .25 74LS107 .40 74LSl90 1.00 74LS366 .95 LM324 .59 75452V .39 28 pi n ST .40 4011 .35 4085 .95
74LSll .35 74LS109 .40 74LS191 1.00 74LS367 .70 LM337K 3.95 75453V .39 40 pi n ST .49 .39 4012 .25 4088 .95
74LS12 .35 74LSl12 .45 74LS192 .85 74LS366 .70 LM339 .99

BIFET ST = SOLDE RTAIL 4013 .45 4093 .95
74LS13 .45 74LSl13 .45 74LS193 .95 74LS373 1.75 LM377 2.29 4014 .95 4098 2.49
74 LS14 1.00 74LSl1 4 .50 74LS194 1.00 74LS374 1.75 LM380 1.29 TL071 .79 8 pinWW .59 .49 4015 .95 4099 1.95
74 LS15 .35 74LS122 .45 74LS195 .95 74LS377 1.45 LM366V 1.50 TL072 1.19 14 pin WW .69 .52 4016 .45 14409 12.95
74 LS20 .25 74LS123 .95 74LSl 96 .85 74LS378 1.18 LM555V .39 TL074 2.19 16 pin WW .611 58 4017 1.15 14410 12.95
74 LS21 .35 74LS12 4 2.99 74LS197 .85 74LS379 1.35 LM556 .69 TL081 .79 18 pi nWW .99 .90

4018 .95 14411 11.95
74LS22 .25 74LS125 .95 74LS221 1.20 74LS385 1.90 LM565 .99 TL082 1.19 20 pi n WW 1.0" .98

4019 .45 14412 12.95
74LS26 .35 74LS126 .85 74LS240 1.29 74LS366 .65 LM586V 1.49 TL083 1.19 22 pin WW 1.39 1.28 4020 .95 14419 4.95
74LS27 .35 74LS132 .75 74LS241 1.29 74LS390 1.90 LM567V 1.29 TL084 2.19 24 pin WW 1.49 1.35

4021 .95 4502 .95
74LS28 .35 74LS136 .55 74LS242 1.85 74LS393 1.90 LM723 .49 LF347 2.19 28 pin WW 1.69 1.49

4022 1.15 4503 .65
74LS3O .25 74LS137 .99 74LS243 1.85 74LS395 1.65 LM733 .98 LF351 .60 40 pin WW 1.99 1.80

4023 .35 4508 1.95
74 LS32 .35 74LSl 38 .75 74LS244 1.29 74LS399 1.70 LM74lV .29 LF353 1.00 WW = WIREWR AP 4024 .75 4510 .95
74LS33 .55 74LS139 .75 74LS245 1.90 74LS424 2.95 LM747 .79 LF355 1.10 4025 .35 4511 .95
74LS37 .55 74LS145 1.20 74LS247 .75 74LS447 .37 LM748V .59 LF356 1.10 4026 1.65 4512 .95
74LS38 .35 74LS147 2.49 74LS248 1.25 74LS490 1.95 LM1310 2.90 LF357 1.40 4027 .es 4514 1.25
74LS40 .35 74LS148 1.35 74LS249 .99 74LS624 3.99 MC1330V 1.89

EXAR CONNECTORS 4028 .80 4515 2.25
74LS42 .55 74LS 151 .75 74LS251 1.30 74LS668 1.69 MCl350V 1.29 RS232 MALE 3.25 4029 .95 4516 1.55
74LS47 .75 74LS153 .75 74LS253 .85 74LS669 1.89 MC1356 1.79 XR 2206 3.75 RS232 FEMALE 3.75 4030 .45 4518 1.25
74LS48 .75 74LS154 2.35 74LS257 .85 74LS670 2.20 LM1414 1.59 XR 2207 3.85 RS232 HOOD 1.25 4034 2.95 4519 1.25
74LS49 .75 74LS155 1.15 74LS258 .85 74LS674 9.65 LM1458V .69 XR 2208 3.90 s-too ST 3.95 4035 .85 4520 1.25
74LS51 .25 74LS l56 .95 74LS259 2.85 74LS682 3.20 LM1488 .99 XR 2211 5.25 s-too ww 4.95 4040 .95 4522 1.25
74LS54 .35 74LS15 7 .75 74LS260 .65 74LS663 2.30 LM1489 .99 XR 2240 3.25 4041 1.25 4526 1.25
74LS55 .35 74LSl56 .75 74LS266 .55 74LS684 2.40 DIP 4042 .75 4527 1.95
74LS63 1.25 74LS160 .90 74LS273 1.65 74LS685 2.40 VOLTAGE SWITCHES 4043 .85 4528 1.25
74LS73 .40 74LS161 .95 74LS275 3.35 74LS668 2.40 4044 .85 4531 .95
74LS74 .45 74LS162 .95 74LS279 .55 74LS689 2.40 REGULATORS 4 POSITION .85

4046 .95 4532 1.955 POSITION .9074LS75 .50 74LS163 .95 74LS280 1.98 74LS783 24.95
7805T .89 7905T 6 POSITION .90 4047 .95 4538 1.95

74LS76 .40 74LS164 .95 74LS283 1.00 81LS95 1.69
7808T .89 7908T 7 POSITION .95 4049 .55 4539 1.95

74 LS78 .50 74LS165 .95 74LS290 1.25 81LS96 1.69
7812T .89 7912T 8 POSITIO N .95 4050 .55 4543 2.70

74 LS83 .75 74LSl 66 2.40 74LS293 1.85 81LS97 1.69
7815T .89 7915T 4051 .95 4555 .95

81LS98 1.69
7824T .89 7924T 4053 .95 4556 .95

4060 1.45 4561 1.95
7805K 1.39 7905K 4066 .75 4562 1.95
7812K 1.39 7912K 4068 .40 4564 .95
7815K 1.39 7915K 1-99 4069 .35 4584 .95
7824K 1.39 7924K 4070 .35 4702 12.95
78L05 .69 79L05 .10
78L12 .69 79L12 CALL US FOR
78L15 .69 79L15 .18 YOUR 74COO

T = TO-220 K = TO-3 REQUIREMENTS

-DISK ET T ES APPLE L = TO-92

5 1/4" FAN ADD ON 16K APPLE*
ANTHANA ss so SOFT . . . . . . . . . . 24.95 $69.00 DISK RAM CARD
WABASH ss SO SOFT . . . . .. . . . . . . 24.95 Upgrade your 48K Apple" II to full
VERBATIM ss SO SOFT ...... . .... 29.95

* Out let on rear. DRIVE 64K of RAM.
VERBATIM 10 SECTOR HARD .. .. . 29.95

Simply snap over Fully software and hardware com-
*8" air vents. FOR Apple* II pat ib le with the Apple language

card and microsoft Z80 card.
Quiet motor.

Eliminates the need for the Apple-Includes me tal cabinet
soft or Integer Basic ROM card

Col or matches Apple" when used in conjunction wit h

MONITORS EPSON 35 Tracks/sing le s ide DOS 3.3.

Includes cable * Allows you to run Apple Fort ran

ZENITH ZVM·121 PRINTERS Use wi th Apple " II or Pascal wit h no difficulty.

Controller * Availab le as' 'bare board, kit, or

$119.95 MX-80 assembled and bested board.

MX-80FT $375 0 0 BARE BOARD ••...• • ••.•• $40.00
NEe JB·1201 M MX·100

KIT .. ... ... .. .... ....... 69.96

$169.00 ASSEMBLED & TESTED .• • 74.9 5
CALL FOR PRICE • Apple is a trademark of APPLE COMPUTER INC .
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Neptune Comm unications, Inc 132
Netronics 75.82
Nort h American Soar 82
O.K. Machine & Tool 13
Omnitro n Electronics 102
P.P.G . Elect ronics Co., Inc 134
Pac-Tee Corp 107
Pa ia Electronics 107
Pa nasonic 1
Panavise 76
Philips ECG 33
Philips Test & Measur ing

Instruments 41
Platt Luggage 112
Poly Paks 131
Pro tecto Enterprises 76
RCA 26
Radio Shac k 135
Ra msey Electronics 121
SCR Electronics, Inc 126
SMP, Inc 104
SRS 105
Sabadia Exports Corp 120
H.W. Sams 93
Satellite TV 114
Shure Brot hers 109
Simple Simon Electro nics 85
Simpson Electron ics Co 24
Sinclair Resea rch, Ltd 16-17
Sintec Co 91
Solid Sta te Sales 126
Spartan Electron ics 132
Spect rum Electron ics 104,116
Stav is Electronics, Inc 133
Suntro nics Co., Inc 120
Symmetric Sound Systems 105
TAB Books 83
Tekt roni x 7,22-23
Tr iplett Cor p 1()()
Tr iton Marketing Corp •.. .. .. .. . .. . .. . 113
Ungar-Divislon of

Eldon Industries 35,105
Universa l Enterpr ises 105
Vaco 101
Vector Electro nics Co 107
Video Control. 105
VIZ Mfg. Co 43
Wersi Electronics 91
Zenith Rad io Co Cover IV

61
18

94

32
17
28
84
43
55
7
39

13

41
87
38

75
72
96
62
66

33

104

21

27
78
86
59,­
93

46,47
44,45
6,68

64
29
48
60
8
51

No cost ly Schoo l. No commuting to class. The Original
Home-Stud y course (hat prepares you for the FCC Radio­
telephon e license exam in your spare time! Passing the exam is
your " tlcket" 10 thou sands of exciting oppo rtun ities in
Communicat ions, Broadcasting, Mob ile two-way systems,
Microwave stations, Radar installation s, Aerospace an d more.

NO NEED TO QUIT YOU R JOB OR GO TO SCH OOL
You lea rn how ( 0 pass (he FCC License exam at home at your
own pace with th is easy-to-u nderstand. prove n course. Within
a few short weeks you cou ld be on your way 10 being one of
the highest paid worke rs in the electro nics field. It ' s that easy !
U.S. Federallaw requires you to have an FCC License if you
want to operate and maintain virtuottv anv comm unications
system - you don't need a College degree to qualify, but you
DO need an FCC License. With this Home-Stud y course,
you' ll be read y to pass the FCC Government licensing exam in
a remar kably short lime. Send for FREE facts now . No
obligat ion. No salesmen will call. MAI L COUPON TOD AY !r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. E I
I P.O. Bo x 2223, San Fran c isco, CA 94126 I
I Rush FREE fact') on how I can prepare for my FCC I
I License at home in my spare time. I
I NAME I
I~~~ I
I CITY STATE -----ZIP I
L_ ~ -_----------- --J

Page

AMC Sales 91
AP Products, Inc 30
Aaron Gavin , 76
Abex 104
Active Electronics 119
Advance Computer Products 117
Advance Electronics 28-29,32,77
All Electronics 127
William B. Allen Supply 111
Anders Prec ision

Instruments Co., Inc •. . .. ... . .. .. ... 110
Antenna Specialists , 79
Arizona Electronics 131
B.G . Micro , 130
B&K Precision Dynascan Corp 94
Babylon Electronics 130
Barker & Williamson 90
Karel Barta 114
Bishop Graphics, Inc 31
Bullet Electronics 132
C & D Electronics, Inc • .. .. .. . .. . ... .. 130
CI E, Cleveland Institute of

Electronics 18-21
CRT 105
Cambridge Learning 103
Chaney Electronics , 120
Command Productions 118, 138
Communications Electronics 2
Components Express 106
Computer Products &

Peripherals Unlimited 131
Concord Electronics 120
Contact East 134
Cook's Institute 118
Dage Scientific 118
Data Services Co, . . , 118
DevtronixlOr gan Products , 114
Diamondback 133
Digatek Corp 114
DigiCom Engin eering, Inc 114
Dlgi-Key Corp 123
Dokay 116
Edsyn 112
Electra Comp an y , 25,I 14
Electronic Rainbow, Inc 95
Electronic Speciali sts, Inc 108
Etco Electronics 118,138
Etronix 110
Fir estone Tarp, Mfg 110
Fluke Mfg. Co., Inc 5
Fordham Radio 118
Formula International 128-129
Gilco Int ernational , Inc 134
Gladstone Electronics 94
Global Specialti es Corp 81
Global TV Electronics 114
Godbout Electronics 122
Gr anth am College of Engineering .. 109
Gro ve Enterprises, Inc , 116
Hal Communications Corp 34
Hal-Tronix 127
Heath Cover 1lI,15,87-89
Hickok Electrical Instruments86,9O,108
Hitachi Denshi America, Ltd 44
Hitech Electronics 126
Information Unlimited 127
Int ern ation al Crystal. 107
JDR, Microdevices 136-137
J& W Electronics 116
Jameco Electronics 124-125
Jan Crystal 109
H.J . Knapp 133
Leader Instruments Corp•.. .. . . Cover Il
McGee 's Radio 118
McGraw·HiII Book. Co 36-39
McKay Co 114
MCM Audio 115
Masco Electronics 104
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safe

In this graph, the solid curve represents the exces s
voltage or "spike" imposed on an electric system and,
represented by the dotted line, the protection provided
household appliances as the Zenith Spike Suppresser
abserbs the excess voltage and prevents it from
surging thru the system.


